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CHAPTER 1 

GENERAL INFORMATION 

1.1 INTRODUCTION 

The TU56 (Dual) or TU56H (Single) DEC tape Transport is a solid state, bi-directional, low cost, magnetic tape 

data storage device. The Manchester Phase encoding method used in this transport ensures reliable data transfer 

and reduces tape skew problems. Each tape track is redundantly paired with a second, nonadjacent track, thus 

permitting dependable use of a lower cost (instrumentation) tape without requiring a closely controlled environ
ment. 

The TU56 tape speed is 93 inches per second, with a data transfer rate of 33,300 3-bit characters per second. 

The simple tape transport mechanism has no capstans or pinch rollers. Tape motion is controlled by two ac 

induction reel motors. The internal H725 Power Supply furnishes dc operating power for the reel motors only. 

DC logic power is externally supplied by the tape controller through connectors located on the back of the 

power supply. To maintain proper tape tension during forward tape motion, full torque is applied to the forward 

reel motor while reduced torque is applied to the reverse reel motor. Similarly, during reverse tape motion, full 

torque is applied to the reverse reel motor while reduced torque is applied to the forward reel motor. Electronic 

braking ensures a positive stop from either direction, without appreciable tape backlash. 

With the use of optional interface modules, the solid state switching circuits in the TU56 can be made compatible 

with the relay switching circuits in the TU55 and 555 DECtape Transports. This versatile tape transport can 

therefore be used in a variety of installations, including those not employing Digital Equipment Corporation 
(DEC) computers. 

1.2 SPECIFICATIONS 

Table 1-1 lists the performance specifications of the TU56 DECtape Transport. 

Characteristic 

Controller Type and Output Levels 

Integrated Circuits 

Relay 

Solid State 

Table 1-1 

Performance Specifications 

F = ground 
T = +5 Vdc 

F = open 
T = closed 

F = ground 
T = -3 Vdc 

1-1 

Parameter 

(continued on next page) 



Characteristic 

Electrical Requirements 

Input Voltage 

Power Dissipation 

Environment 

Ambient Temperature 

Relative Humidity 

Storage Medium 

Type 

Width 

Thickness 

Data Capacity 

Format 

Tape Reel 

Outer Diameter 

Diameter Ratio 

Capacity 

Tape Motion Times 
(90% full speed) 

Start 

Stop 

Turnaround 

Backlash 

Tape Transport 

Speed 

Recording Density 

Transfer Rate 

Dimensions and Weight 

Width 

Depth 

Height 

Weight 

Table 1-1 (Cont) 

Performance Specifications 

Parameter 

115/220 Vac, 50/60 Hz @ 3A 

+5 ± 0.5 Vdc @ 0.8A} . * 
+ 10 ± 1.0 Vdc @ 0.8A eIther +5 or + 10 Vdc, but not both 

-IS ± 1.5 Vdc@0.8A 

TU56 = 325W (1073 Btu/hr) max 
TU56H = 162.5W (536.5 Btu/hr) max 

20 to 80% (no condensation) 

Mylar sandwich, magnetic recording tape 

3/4 in. 

1.25 mil 

2.7 x 106 bits (unformatted) 

Manchester Phase Encoding 

3-7/8 in. 

Approximately I: 1.4 (min. to max.) 

260 ft 

ISO ± IS ms 

100 ± 10 ms 

200 ± 50 ms 

<1.0 in. tape motion after braking 

93 ± 12 in. per sec (ips) 

350 ± 55 bits per in. (bpi) 

33,300 3-bit characters per sec 

19 in. (0.48m) 

17-3/4 in. (0.43m) 

10-1/2 in. (0.27m) 

80 Ib (37 kg) 

* Either +5 or +10 Vdc external voltage may be used; however, the internal logic requires +5 Vdc for normal operation. If+10 Vdc is 
used, ensure that it is connected to the correct rear terminal; otherwise circuit damage will result. 
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1.3 OPTIONS 

The TV56 DECtape Transport is available in the following standard models: 

• TV56 (Dual) Transport 
• TV 5 6H (Single) Transport 

In addition, two customer options, designated TV56M (Dual) and TV56HM (Single), permit the standard trans

port models to be used alone or connected with other nonstandard peripherals. If either option is used, five G888 

Read/Write Amplifier modules must be inserted into slots A13, A 14, B 13, B 14, and B 15 of the logic mounting 

block. Interface cabling as indicated in Table 2-1 must be used. If more than one transport is connected to a 

single controller, only the first transport of the "daisy chain" need contain the G888 modules. If the transport is 

connected to a controller that has relay driver outputs, the M941 Jumper modules in slots A04 and A05 must be 

replaced with W513 Level Amplifier modules. Table 1-2 lists the logic module complement of each transport model. 

Quantity 
TU56 TU56H 

Dual Transport Single Transport 

1 I 1 
I 

I 
I 

2 I 
I I 
2 I 
2 I 
2 I 
3 2 
I I 
4 2 
2 2 
2 2 
5 5 
2 1 
I I 
2 1 

Table 1-2 

Logic Modules 

Type 

(1) G742 

G859 
(2) M941 
(l)M531 

M040 
G851 
MII7 
MI13 
M302 
G848 
M908 
W032 

(3) G888 option 

M922 
(3) M923 option 

G847 

Module Name 

Positive Logic Jumper Card 
Clock Regulator 
Jumper Card 
Bus Converter 
Solenoid Driver 
Relay 
6-4 Input NAND Gate 
10-2 Input NAND Gate 
Dual Delay MV 
Motor Control 
Connector 
Cable Connector 
Manchester Reader/Writer 
Cable Connector 
Cable Connector 
Dual Motor Voltage Control 

(1) MS31 used with negative logic controller. G742 used with positive logic controller. 
(2) Replace with a WSl3 when transport is connected to a relay driver controller. 
(3) Required only when transport is connected with nonstandard peripherals, or is to be used alone. 
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1.4 MAJOR ASSEMBLIES AND SYSTEMS 

1.4.1 Controls and Indicators 

The controls and indicators (Figure 1-1) required for normal operation are located on the front of the transport 

cabinet. Table 1-3 describes the function of each control or indicator. 

Controls and Indicators 

REMOTE/OFF/LOCAL 
(rocker switch) 

Figure 1-1 Controls and Indicators 

Table 1-3 

Controls and Indicators 

Logic Symbol 

SW2 

Description 

Placing this switch in one of the following positions 
accomplishes: 

1-4 

a. REMOTE - disables the Fwd/Hold/Rev switch 
and places the transport under computer control 
(on-line). 

b. LOCAL - enables the Fwd/Hold/Rev switch and 
removes the transport from computer control 
(off-line). 

c. OFF - removes power from the reel motors and 
removes the transport from computer control. 

(continued on next page) 



Controls and Indicators 

- -Fwd/Hold/Rev 
(rocker switch: spring-loaded to 
Hold) 

Address Select 
(0 to 7 thumbwheel switch) 

WRITE ENABLE/WRITE LOCK 
(rocker switch) 

REMOTE SELECT 
(indicator) 

WRITE 
(indicator) 

1.4.2 Tape Motion System 

Table 1-3 (Cont) 

Controls and Indicators 

Logic Symbol 

SW3 

SWI 

SW4 

L2 

LI 

Description 

Placing this switch in the Fwd position (provided 
REMOTE/OFF/LOCAL is in LOCAL) moves the 
tape from left to right across the read/write head. 

Whet1 tIlis s\vitcll is iii tl-1e spri:n.g-lcaded Hold position 

(provided REMOTE/OFF/LOCAL is in LOCAL), the 
tape remains stationary. 

Placing this switch in the Rev position (provided 
REMOTE/OFF /LOCAL is in LOCAL) moves the tape 
from right to left across the read/write head. 

Configures the transport logic to respond to the ad
dress indicated on the thumb wheel. 

Placing this switch in the WRITE ENABLE position 
lights the WRITE indicator and allows a write opera
tion. 

Placing this switch in the WRITE LOCK position turns 
off the WRITE indicator and prevents a write opera
tion. 

Lights when the transport is in the remote (on-line) 
mode and is selected by the controller. 

Goes off when the transport is in the off or local 
(off-line) modes or is deselected by the controller. 

Lights when the WRITE ENABLE/WRITE LOCK 
switch is in the WRITE ENABLE position. 

Goes off when the WRITE ENABLE/WRITE LOCK 
switch is in the WRITE LOCK position. 

Each half of the dual tape motion system (Figure 1-2) consists of: two ac induction reel motors (mounted 

behind the hinged mounting pane!), two tape reel hubs, a tape guide assembly, and a read/write head. Tape 

motion from the supply reel, over the tape guides and read/write head, and onto the take-up reel is directly 

controlled by the two 600-rpm induction reel motors that drive the reel hubs. The solid state switching circuits 

that control the reel motors govern the amount of torque applied to each motor. For forward tape motion, full 

torque is applied to the forward motor (take-up reel) and reduced torque is applied to the reverse motor (supply 

reel). This condition establishes the direction of the tape motion and maintains the proper tape tension without 

the use of capstans, pinch rollers, or drag pads. Similarly, the opposite reel motor conditions are necessary for 

reverse tape motion. 

1-5 
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Since a separate track containing timing information plus a Manchester Phase encoding technique is used, tape 

speed can vary as much as ±20 percent without affecting the read/write reliability. Dynamic braking of the 

reverse motor causes a positive stop without adverse tape backlash. Whenever the tape is motionless, both motors 

apply partial torque to maintain the tape position. 

1.4.3 Power Supply 

NOTE 
During tape motion, the high harmonic content of the 40-Hz 
square wave that supplies the tape reel motors produces small, 
cyclic variations in the power output of the motors. These 
variations cause an audible hum which varies in intensity as the 
reel being driven by a particular motor fills with tape. Such 
behavior is normal and has no effect on the performance of 
the transport. 

The H725 Power Supply, located in the left rear portion of the transport cabinet (Figure 1-3), furnishes + 18 and 

+38 Vdc operating power for the reel motors only. A convenience outlet on the back of the supply furnishes 

110/220, 50/60 Hz ac power. AC operating power for the cooling fan is obtained directly from the input line 

voltage, through terminal connector TB2 located on the front of the power supply. The +5 Vdc logic operating 

power is supplied by either an external source or is generated internally by a voltage regulator on the G859 Clock 

and Regulator module. When +10 Vdc is connected to TBI (+10 terminal) of the power supply, the regulator 

reduces this external level to +5 Vdc for internal use. When +5 Vdc is connected to TBI (+5 terminal), the 

regulator is bypassed and the external level is directly used internally. For this reason, it is important that the 

external dc power connection be made to the correct TB I terminals. 

LOGIC 
MODULES 

Figure 1-3 Power Supply Location 
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CHAPTER 2 

INSTALLATION 

2.1 UNPACKING AND INSPECTION 

Do not drop or subject the transport to unreasonable impact. Carefully unpack the TU56 DECtape Transport as 

follows: 

1. Open the outer carton (Figure 2-1) and remove the top four toro pad cushions. 

TaRO PAD 

8 PLACES: 
4 TOP 
4 BOTTOM 

INNER SHIPPING CARTON 

OUTER SHIPPING 
~ __________ CARTON 

Cp-0280 

Figure 2-1 Outer Packaging 
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2. Lift out the inner carton and open it (Figure 2-2). 

3. Remove the back and side support laminated pieces. 

4. Lift the transport out of the inner carton and unbolt the shipping bracket. Replace the shipping 
bracket screws in the transport chassis and retain the packing materials for possible return shipment. 

5. Inspect the transport and report any damage to the carrier and Digital Equipment Corporation. 

BACK SUPPORT 
LAMINATED PIECE 

CORNER SUPPORT 
LAMINATED PIECE 

INNER CARTON 

SIDE SUPPORT 
LAMINATED PIECE (2) 

Figure 2-2 Inner Packaging 
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2.2 MECHANICAL INSTALLATION 

To install the TU56 DECtape Transport in the cabinet, two different mounting support brackets are available. 

The mounting support plate bracket with spacer blocks (7408321 and 7408322) is for transport installation in 

an H950 cabinet. The V-shaped spacer support bracket (7408009) can be ordered separately and is for transport 

installation in a tubular-type cabinet. The following paragraphs describe the bracket installation procedures for 

both cabinet types. 

2.2.1 Mounting Support Plate Bracket and Spacer Block Installation 

1. Place the mounting support plate (7408321) in the H950 cabinet and secure it to the front of the 
cabinet mounting rails (Figure 2-3). 

2. Install the spacer blocks and secure them to the side of the cabinet mounting rails. 

3. Secure the spacer blocks to the mounting support. 

2.2.2 Spacer Support Bracket Installation 

1. Place the spacer support bracket (7408009) in the tubular cabinet and secure it to the cabinet front 
with the mounting hardware (Figure 2-4). 

2. Attach four clip-on speed nut fasteners to the spacer support bracket. 

I 
II I 
II I 

I I 

SPACER 
BLOCK (2) 

(7408322) 

10/32 
TRUSS HEAD(2) 

1/4/20 TRUSS HEAD SCREW 
~WITH KEEPER NUT (2) 

// I MOUNTING BRACKET (740832;) 

/ FRONT OF CAB I N ET 

CABINET 
MOUNTING 
RAILS 

CP-0032 

Figure 2-3 H950 Cabinet Support Plate 
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rL----------------------------------------J 

CABINET ~ moooo i:, MOUNTING I, ~ 
HOLES (4) ,0 ~~ ____________________________ L-~ 

~--------------------------------~ 

SPACER SUPPORT 

SP- 0281 

Figure 2-4 Tubular Cabinet Spacer Support Bracket 

2.2.3 Transport Installation 

The tape transport may be installed in a cabinet without removing the transport mounting panel; however, the 

mounting panel weight makes this practice difficult. It is best, as described in the following procedure, to first 

remove the mounting panel, then install the transport. 

1. Remove the M922 Ribbon Cable Connectors from slots B04 and B 1 7 of the logic module mounting 
block at the rear of the transport (Figure 2-SA). 

2. Disconnect the 22-pin Amphenol head cable connector from the rear of the G8S1 Relay modules in 
slots AB09 and AB 12. 

3. Turn the mounting panel side locking fasteners (Figure 2-SB) one-quarter turn to unlock the mounting 
panel. 

4. Carefully lower the mounting panel until the support struts are fully extended (Figure 2-SC). 

S. Disconnect the reel motor cable connectors (Figure 2-SC) by pressing the locking tabs, which extend 
from one of the Mate-N-Lok connectors, against the side of the connector body and separating the 
connector halves. 

NOTE 
If the reel motor connectors are held to the chassis by a nylon 
cable holder, remove the top of the holder and free the cable. 

6. Route the head and ribbon cables from the back to the front of the transport. 

7. Support the mounting panel and remove the support strut mounting screws. 

8. Tilt the mounting panel slightly upward, pull it forward, then lift up the rear to free it from the 
transport. 

9. Mount the transport in the cabinet with four Phillips No. 10-32 truss-head screws and keeper nuts. 

10. Reinstall the mounting panel by performing Steps I through 8 in reverse. 

2-4 
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Figure 2-5 Faceplate Removal 

2-5 



Control Type 

Integrated Circuit 

1 Re~ay I 

Solid State 

TAPE R EEL-----' 

Table 2-2 

Interface Module Substitution 

Required 
Module 

G742 
M941 

1 1 "5 ~3 
M531 

M941 
M531 

Quantity 

1 
2 

I 
" i 

2 

SMALLER 
CI RCUMFERENCE 

--- -~'-' 

Figure 2-6 Hub and Reel 
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Position in 
Logic Level 

Mounting Block 

A05 F=O 
A18, A04 

I 
T=+5 

() I . - ~ Av4, Al8 F opeu 
A05 T = closed 

A04, Al8 F=O 
A05 T=-3 

.017 
.-----------HUB CLEARANCE 

./J4---- MOUNTING 
PANEL 

MOTOR 
SHAFT 

10-0178 



4. Check the transformer tap connections of the H725 Power Supply (Drawing CS-725-O-1) to ensure 
that the power supply is configured properly for the input power to be used. 

5. Insert the ground, -15, and + 1 0 or +5 Vdc spade lugs into the proper TB I terminals on the rear of the 
power supply. 

6. Plug the power cord into the ac line receptacle. 

7. Load a tape (Paragraph 2.4.1) and operate the transport in the local mode to ensure proper electrical 
and mechanical operation. 

2.4 OPERA TION 

2.4.1 Tape Loading and Unloading 

To load tape, proceed as follows: 

1. Set the REMOTE/OFF/LOCAL switch to OFF. 

2. Position a full tape reel so that the labeled side is out and the smaller circumference is against the left 
hub (Figure 2-6). Press the reel fully onto the hub ensuring that the reel is evenly seated (not cocked). 

NOTE 
If the transport is connected to a PDP-12 system, mount the full 
reel on the right hub since forward tape motion for the PDP-12 
is from right-to-Ieft instead of left-to-right. 

3. Mount an empty take-up reel on the right hub as described in Step 2. 

4. Route the tape from the left reel, over the tape guides and read/write head, to the right side of the 
take-u p reel. 

5. Hold the free tape end against the take-up reel hub and rotate the take-up reel clockwise, winding four 
or five turns of tape onto the reel. 

6. Verify that power is applied to the transport and set the REMOTE/OFF/LOCAL switch to LOCAL. 

7. Press and hold the Forward switch (- ) for about 3 seconds, allowing approximately 15 turns of tape 
to wind onto the take-up reel. (Press the Reverse switch (- ) for a PDP-I 2 system.) This action 
ensures that the data portion of the tape is positioned over the read/write head. 

To unload tape, proceed as follows: 

1. Set the REMOTE/OFF/LOCAL switch to LOCAL. 

2. Press and hold the Reverse switch (- ) until the tape has completely rewound onto the left supply 
reel (right supply reel for a PDP-I 2 system). 

3. Set the REMOTE/OFF/LOCAL switch to OFF and remove the supply reel. 

2.4.2 On-Line Operating Procedures 

1. Verify that power is applied to the transport and load the appropriate tape (Paragraph 2.4.1). 

2. Set the Address Select switch of the transport to be used to the desired address and position the 
WRITE ENABLE/WRITE LOCK switch as desired. 

3. Set the REMOTE/OFF/LOCAL switch to REMOTE. 
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CHAPTER 3 

THEORY OF OPERATION 

3.1 INTERFACE 

Standard interface connection of the TU56 DECtape Transport is made with an information cable to slots AB 1 0 

or ABII and a command cable to slots A06 or A07 of the logic mounting block. (Refer to Table 2-1 for the 

controller model and corresponding interface cable type, and Table 2-2 for the module substitutions.) These 

connector slots are parallel-wired so that up to eight transports may be serially connected in a multi-transport 

"daisy chain" configuration (i.e., connectors AB 10/ AB 11 and A06/ A07 of the first transport are connected in 

series to connectors AB 1 0/ AB 11 or A06/ A07, respectively, of the following transport, etc.). 

If the TU56 is connected to a TC08 Controller, the following logic considerations must be understood. Command 

signals leave the controller M623 Bus Driver module via a 70-06223 cable. In the transport, these signals pass 

through an M941 Jumper module to an M531 Bus Converter module. If the input to the controller M623 module 

is ground, the output is ground; if the input is +3V, the output is -3V. The M531 module in the transport has the 

input/output requirements reversed from those of the M631. That is, a ground input produces a ground output; 

however, a -3V input produces a +3V output. 

Figure 3-1 illustrates the TC08 to TU56 logic connection. If BMR 0 I (1) L is true, GO H is false. To maintain 

compatibility between the various available controllers and the transport, signals such as CON GO, CON STOP, 

CON REV REM, and CON FWD REM are reversed inside the 70-06223 cable (i.e., the actual signal appearing at 

point 2 in Figure 3-1 is T STOP L). For this reason, the 70-06223 cable must not be installed backwards. If the 

cable is reversed, the system will not operate. 

Teos 

, 
T GO L 

I TU56 

I 
I 
I 
I 

GND I 
010 

I 
I 
I 

COMMAND CABLE 70-06223 

GND 

---------------~-------------CP -0287 

Figure 3-1 Te08 to TU56 Logic Connection 
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Figure 3-2 illustrates and the following paragraphs describe the function of each interface line when the transport 

is connected to a solid state controller with logic levels of -3V = T and ground = F. 

3.1.1 Input Interface Lines - Command Cable - A06/ A07 

3.1.1.1 Select 0-7 - These eight lines and the eight-position Address Select thumbwheel on the control panel 

determine the transport address assignment and selection. In a particular transport, only one of these lines is 

internally connected (via the Address Select switch) to the transport select logic. In order to select a transport, 

the controller places a ground level on the desired SELECT line. This line then remains at ground during the 

entire read, write, or control operation. When the transport is not selected, the SELECT line is at - 3V. 

3.1.1.2 CON STOP - This line transmits a signal to stop tape motion. The controller places a -3V level on this 

line to reset the Motion L flip-flop and thus terminate tape motion. (CON GO and CON STOP are complementary 

signals.) 

3.1.1.3 CON GO - This line transmits a signal to initiate tape motion. The controller places a -3V level on this 

line to set the Motion L flip-flop. During normal operation, a CON REV REM or CON FWD REM signal must 

accompany this signal. (CON STOP and CON GO are complementary signals.) 

3.1.1.4 CON REV REM - This line transmits a signal to designate reverse tape motion. The controller places a 

-3V level on this line to reset the Direction L flip-flop and thus reverse tape motion. During normal operation, a 

CON GO signal must accompany this signal. (CON REV REM and CON FWD REM are complementary signals.) 

3.1.1.5 CON FWD REM - This line transmits a signal to designate forward tape motion. The controller places a 

-3V level on this line to set the Direction L flip-flop and thus initiate forward tape motion. During normal 

operation, a CON GO signal must accompany this signal. (CON FWD REM and CON REV REM are complemen

tary signals.) 

3.1.1.6 CON ALL HALT - This line transmits a signal to stop tape motion whenever the computer program is 

halted. If the computer program halts, either by instruction or operator intervention while the tape is in motion, 

the tape would continue to run off the reel. To prevent this, the controller places a - 3V level on this line to 

reset the Motion L flip-flop whenever the computer program halts. 

3.1.1. 7 CON PWR UP DL Y - This line transmits a signal to prevent tape motion while initial power is applied 

to the computer. During the computer power-on sequence, the controller places a ground level on this line that 

applies a + 18V brake signal to both reel motors. When the computer is successfully powered-up, this line goes to 

-3V. 

3.1.2 Output Interface Lines - Command Cable - A06/A07 

3.1.2.1 Select Echo - This line transmits an analog signal to indicate the transport selection status. When the 

transport is in the remote mode, a -6 to -9V signal on this line indicates that only one transport has been 

properly selected. A OV signal indicates that no transport has been selected. A -9 to -15V signal indicates that 

more than one transport has been selected. (Refer to Paragraph 3.4.2.1 for a detailed description.) 
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3.1.2.2 Write Echo - This line transmits a signal to indicate the transport "write protect" status. If the transport 

is write protected (write capability inhibited), this line is at -3V. If the transport is not write protected, this line 

is at ground. 

3.1.3 Bi-Directional Interface Lines - Information Cable - AB 1 0/ AB 11 

3.1.3.1 Timing Track (IT) - This line transmits timing pulses to or from the transport timing tracks. 

3.1.3.2 Mark Track (MT) - This line transmits mark channel information to or from the transport mark tracks. 

3.1.3.3 Data Tracks (DO-D2) - These lines transmit data or control words to or from the transport data tracks. 

3.2 FUNCTIONAL INFORMATION 

Since the TU56 DECtape Transport is a dual system, each -transport contains identical logic. Figure 3-2 is a 

functional block diagram of only the left (L) transport logic. The following paragraphs describe the detailed 

logical operation of the left transport when it is connected to a negative logic (T = -3V, F = OV) controller. The 

right (R) transport operates in an identical manner as the left and is therefore not described. 

3.2.1 Read/Write Head 

The recording device (read/write head) contains ten read/write coils which are electronically connected in non

adjacent pairs. When the tape is loaded, each coil covers a narrow path along the tape (Figure 3-3). Since it is 

possible to write in the data tracks (inner tracks) and simultaneously read from the timing and mark tracks (outer 

tracks), the timing and mark coils are slightly separated by additional shielding from the data coils. During a 

write operation (Paragraph 3.4.4), each coil pair records identical information. During a read operation (Paragraph 

3.4.5), the output from the coil pairs is connected in series to differential amplifiers. Since the differential ampli

fiers use a zero-crossing detection scheme, the effects of amplitude changes over a wide range are negligible. The 

analog sum of the coil pair signals determines the correct value (either logical 1 or 0) of the recorded bit. Thus, 

for a read operation, information from one track combines with redundant information from another non

adjacent track to generate a single channel output signal. This redundant read/write scheme greatly reduces the 

possible loss of recorded information due to foreign matter on the tape or head. In addition, the pairing of non

adjacent tracks minimizes the adverse effects of tape skew. 

3.2.2 DECtape Format 

The TU56 Transport uses the standard DECtape formatted tapes, furnished by DEC, as a storage medium. These 

blank tapes are supplied with the timing and mark tracks prerecorded at the factory by a write head with zero 

skew. Consequently, these tapes may be used on any transport where the head skew is within specifications. The 

timing and mark tracks can also be recorded on used tape by a customer tape system. However, unless the 

customer write head has less than a 200-microinch skew, it is possible that the formatted tapes generated on a 

customer transport may not be interchanged among all other transports. 

There are ten tracks across the 3/4-inch wide DECtape (Figure 3-3). The two outer tracks (timing tracks) are 

electronically paired to form one timing channel that is used to synchronize and control read/write operations. 

The timing track is prerecorded with alternating positive (TPO) and negative (TP1) flux reversals at a fixed fre

quency. During a write operation, these alternating flux reversals are read from the timing track. The positive 

flux reversal (TPO) loads the data to be recorded into a write buffer in the controller for transfer over the data 

lines. The negative flux reversal (TP1) complements the write buffer and by so doing, reverses the write current 



in the write coils. Thus, if a 0 is to be written, the write current is switched negative, resulting in a negative flux 

reversal on the tape. Conversely, if a 1 is to be written, the write current is switched positive. During a read 

operation, TP1 generates a strobe within the controller that allows sampling of the data lines during peak data 

signal amplitudes. 

The two tracks directly adjacent to the timing tracks (mark tracks) are paired to form a mark channel that desig

nates the type of information (either control or data words) contained in the data tracks. A unique 6-bit code in 

the mark track identifies the tape location (e.g., beginning of block, end of block, data, etc.) and the type of 

information stored at that location. Since a read or write operation can be performed while the tape is moving 

forward or reverse, the mark track bits, when decoded, are identical (symmetrical) for data read from either 

direction. In addition to being symmetrical, the mark track codes are designed so that a single bit error can not 

change one valid code into another. 

The six inner tracks (data tracks) are grouped at the center of the tape where they are least affected by tape skew. 

These six tracks are coupled to form the three data channels. A control word in the data channel is six frames 

long (as determined by the 6-bit mark track code) and contains 3 bits per frame (18 bits total). These control 

words store address and checking information and provide compatibility between computers using 12, 16, 18, 

32, or 36-bit words. A data word in the data channel contains stored information and occupies at least four 3-bit 

frames (12 bits). 

NOTE: 

TRANSPORT 

r MOUNTING 
PANEL 

/ 

READ/WRITE 

Each coil pair is actually wired in series, with two wires 
connected 10 a differential amplifier. However, for simplicity, 
only a single wire from each pair is shown. 

Figure 3-3 Read/Write Head Arrangement 
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3.3 LOCAL (off-line) OPERATION 

Figure 3-4 illustrates and Paragraphs 3.3.1 through 3.3.3 describe the logical sequence of everits during off-line 

manual operation of the transport. 

3.3.1 Forward Tape Motion 

Placing the REMOTE/OFF/LOCAL switch SW2 (Drawing BS-TU56-0-TLD, sheet 2) on the control panel in 

LOCAL, applies ground to the center wiper of the Forward/Hold/Reverse switch SW3. If the spring-loaded SW3 

s"vitch is pressed 3.11d l1eld ill the FOf\Vard v·osition, L F\VD LC<=.I.~L (DraV'ling BS-TlT56-O-TLD, sheet 1) goes low 

and is applied to both pin Hl of the M 117 Direction L flip-flop, and pin B 1 of the Motion L flip-flop. This action 

sets both flip-flops, generating the L MO I and L DIRI high signals. These signals are then ANDed at gate M 113 

pins PI and Rl. The low Mll3 pin Sl output is inverted high and applied to the G847 module, then applying 

a +38V run signal to the forward motor. Simultaneously, input pin N2 of the G847 module goes low, applying 

a + l8V drag signal to the reverse motor. 

When SW3 is released, the center wiper returns to the Hold position. This action generates the L HOLD low signal, 

terminating tape motion. 

3.3.2 Hold Tape Motion 

Placing the REMOTE/OFF/LOCAL switch SW2 (Drawing BS-TU56-0-TLD, sheet 2) on the control panel in 

LOCAL, applies ground to the center wiper of the Forward/Hold/Reverse switch SW3. With SW3 in the spring

loaded Hold position, L HOLD (Drawing BS-TU56-0-TLD, sheet I) goes low and is applied to inverter G859 pin 

K2, generating L RESET low. 

If forward tape motion is occurring when the Hold switch is enabled, L RESET, when applied to pin E2 of the 

MI17 Motion L flip-flop, resets the flip-flop generating L MOl low. This action triggers the IOO-millisecond 

L Brake one-shot to produce the L BRAKE high signal. L BRAKE and L MOO (high because the Motion flip-flop 

is now reset) are ANDed with L DIRI at gate Ml17 pins T2, S2, and R2. The low Mll7 pin V2 output is inverted 

high and applied to the G847 module, thus applying a +38V brake signal to the reverse motor. 

If reverse tape motion is occurring when the Hold switch is enabled, L DIRO is high and the +38V brake signal is 

applied to the forward motor. 

If no tape motion is occurring when the Hold switch is enabled, the Motion flip-flop is already reset when 

.L RESET is produced. Consequently, the L Brake one-shot is not triggered and the L BRAKE signal is not 

produced. If this occurs, the outputs from inverters M 113 pins K 1 and K2 are both low, and + 18V drag signals 

are simultaneously applied to both the forward and reverse motors. Thus, tape tension is retained while the tape 

is motionless. 

3.3.3 Reverse Tape Motion 

The logical sequence for reverse tape motion is similar to forward tape motion except that L REV LOCAL resets 

the Direction L flip-flop, causing the +38V run signal to be applied to the reverse motor and the + 18V drag signal 

to be applied to the forward motor. (Refer to Paragraph 3.3.1 for a detailed description of forward tape motion.) 
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The actual remote transport operation is relatively simple, however, a minimal explanation of the controller 

operation is also included in the following description. This additional controller explanation is necessary for a 

comprehensive understanding of the overall system operation. If the transport is connected to a controller other 

than the one previously described (Paragraph 3.1), optional logic converter modules as indicated in Table 2-2 and 

on the logic drawings must be used. 
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3.4.1 Tape Transport Addressing 

For greater flexibility in a multi-transport system, the transport address can be changed by changing the position 

of the Address Select thumb wheel SWI (Drawing BS-TU56-0-TLD, sheet 2) on the control panel. The eight 

SELECT interface lines (numbered 0 through 7) are directly connected to the contacts of the correspondingly 

numbered SWI switch positions. Placing this switch in anyone of the eight positions connects the wiper arm to 

the associated SELECT interface line. 

NOTE 
.....,., ...... J. _ _ .L.-~T T ~ ,.- \. ..L" .. _ • _"1.:1 _ _ C"'I _ '1 _ _..L ____ • ..L .. __ 

Vii a aual Hanspon: '- 1 U;)O j "mere are ;:WO f\.aillCSS ;:)eleci. SWHcne:s 

that function independently. These switches are not interlocked. 
Therefore, if the operator should inadvertently configure two or 
more transports for the same address, the controller will detect a 
select error (Paragraph 3.4.2.1). 

The wiper arm output is then applied through an M941 Jumper module (Paragraph 1.3) to pin S2 of the M531 

Negative Bus Converter module (Drawing BS-TU56-O-TLD, sheet I). When the controller applies ground to the 

appropriate SELECT interface line, L SELCODE goes low. This signal is then applied through inverter M 113 

pins T2, U2 (Drawing BS-TU56-0-TLD, sheet 2) to MIl3 pin El. 

If the REMOTE/OFF/LOCAL switch is in the REMOTE position, L REMOTE, applied through inverter M 113 

pins P2, R2 (Drawing BS-TU56-0-TLD, sheet 1), ANDs with the Ml13 pin V2 inverter output (Drawing 

BS-TU56-0-TLD, sheet 2) to generate L SELECT high, plus L DISCONNECT high. The L SELECT high signal 

allows the transport to perform the various control and read/write operations. The L DISCONNECT high signal 

energizes the head relays connecting the read/write coils to the interface data lines. In addition, L DISCONNECT 

is applied to connector M922 pin S 1, lighting the REMOTE indicator on the front panel. 

3.4.2 Error Checks 

If a Write Command is issued to a transport that has not been selected or the transport is write protected, one or 

both of the echo signals described in the following paragraphs are generated. If this occurs, an error flag signal is 

produced in the controller which prevents further transport operation until the error is corrected. 

3.4.2.1 Select Echo - If a transport has been properly selected by the controller (Paragraph 3.4.1), L SELECT 

is at ground. This signal, applied to solenoid driver M040 pin J2 (Drawing BS-TU56-0-TLD, sheet 1), produces a 

negative output at pin S2. The negative M040 pin S2 output, when applied through a 100-[2 resistor, results in a 

-6 to -9V SELECT ECHO analog signal at A06 pin Pl. The analog output at PI is then transmitted over the 
interface lines to a transport detector module in the controller. A -6 to -9V input at the transport detector pro

duces a +3V output, indicating that only one transport has been selected. 

Selection of more than one transport places the 100-[2 resistors of the respective transport SELECT ECHO circuits 

in parallel and thus decreases the SELECT ECHO signal level below -9V (-9 to -15V). When this occurs, the 

output from the transport detector goes to OV, indicating an error condition. 

If no transport is selected, the SELECT ECHO output at A06 pin PI is OV. A OV input at the transport detector 

also results in a OV output indicating an error condition. Thus, if the operator inadvertently chooses the same 

address for more than one transport, or if no transport address is chosen, an error flag is generated in the controller 

that prevents further tape operation on the affected transports until the selection error is corrected. 

NOTE 
When the transport is connected to a 550, 551, or 552 control
ler, the preceding select error detection method is not used and 
the external 100-[2 resistors are removed. 
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3.4.2.2 Write Echo - In order to record information on a selected transport, the WRITE ENABLE/WRITE 

LOCK switch (SW 4) on the control panel must be in the WRITE ENABLE position. If this is the case, the left 

wiper of SW4 (Drawing BS-TU56-0-TLD, sheet 2) closes to complete the Ll (WRITE ENABLE) ground return 

and light the indicator. 

If the transport has been properly selected (Paragraph 4.3.1), the signal L DISCONNECT at M922 pin S I is at 

ground. L DISCONNECT at ground applies an approximate ground to the diode/resistor biasing junction of 

the right SW4 wiper. With this circuit configuration, a slightly positive turn-on voltage is applied to the base of 

the 2N6531 transistor, causing it to conduct and produce a ground (L WRT ENAB high) at M922 pin AI. Once 

the 2N6531 transistor conducts, the three D664 diodes form a voltage regulating network to maintain a nearly 

true ground at pin AI. L WRT ENAB high, applied through the M941 Jumper module (Drawing BS-TU56-0-TLD, 

sheet 1) to connector A06 pin S I, produces WRITE ECHO high. WRITE ECHO high is then transmitted over 

the interface lines to the controller, indicating that the selected transport is available for a write operation (not 

write protected). 

If the transport has not been selected, the signal L DISCONNECT is at -15V. L DISCONNECT at -15V applies 

approximately -13.5V to the diode/resistor biasing junction (Drawing BS-TU56-0-TLD, sheet 2). With this cir

cuit configuration, a negative cut-off voltage is applied to the base of the 2N6531 transistor, allowing current 

flow through the 12K emitter resistor to produce -3V (L WRT ENAB low) at M922 pin AI. Similarly, if the 

WRITE ENABLE/WRITE LOCK switch is placed in the WRITE LOCK position, the Ll indicator is turned off 

and the diode/resistor biasing junction is completely disconnected, thus producing - 3V at M922 pin AI. With 

pin Al at -3V, the WRITE ECHO signal is suppressed, preventing the computer from issuing a Write Command 

to a transport that has not been selected or one that is write protected. 

3.4.3 Tape Motion Control 

The following paragraphs describe tape motion control for a forward read or write operation. A reverse tape 

operation is similar to a forward operation except that the opposite command interface conditions are necessary. 

To perform a forward read or write operation, the controller first receives a Read or Write Command from the 

computer. Specific bits within the command structure designate the transport address, the direction the tape is 

to be moved, and the desired block number. The controller than simultaneously addresses the appropriate tape 

transport (Paragraph 3.4.1), places a - 3V level on the CON GO and CON FWD interface lines, complements the 

CON STOP and CON REV REM interface lines, and triggers an internal up-to-speed delay which inhibits read 

data sampling until the tape has reached a sufficient speed for reliable data transfer. 

NOTE 
It is possible to deselect a transport without stopping the tape 
motion and then reselect the transport at a later time. If this 
is the case, the controller does not trigger the up-to-speed delay 
and data can be transferred as soon as the transport is reselected. 
This capability requires additional program instruction and is 
therefore not described in this text. 

When CON GO and CON FWD REM go low, they are inverted high by the M531 Bus Converter module 

(Drawing BS-TU56-0-TLD, sheet 2) and applied to the Motion L and Direction L flip-flops (Drawing 

BS-TU56-0-TLD, sheet 1). FWD REM and L SELECT are then ANDed at gate Ml13 pins D2 and E2 to set the 

Motion L flip-flop and generate L MOl high. L MOl and L DIRI are then ANDed at gate Ml13 pins PI and RI. 

The low Ml13 pin Sl output is inverted high and applied to the G847 module, applying a +38V run signal to the 

forward motor. This action causes the tape to move forward. Simultaneously, pin N2 of the G847 module goes 

low, applying a + 18V drag signal to the reverse motor, thus maintaining the proper tape tension while the tape is 

in motion. 
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When the internal up-to-speed delay times out, a controller circuit compares the frequency of the incoming pulses 

from the tape timing channel to a one-shot output in the controller. Once the two frequenciys match, the tape 

has reached a sufficient speed for reliable data transfer and the controller then compares the first incoming block 

number from the tape mark channel to the desired block number specified by the command. If the incoming 

block number is smaller, forward tape motion continues until the desired block number is reached. At this point, 

read or write data is transferred (Paragraphs 3.4.4 and 3.4.5). If the incoming block number is larger, tape motion 

must be reversed (turned around) to reach the desired block number. If this is the case, the controller triggers an 

internal turnaround delay that inhibits further data reception and complements the CON FWD REM and CON 

REV REM interface lines. This action initiates reverse tape motion in a simiiar manner as the forward tape motion 

just described. 

After the internal turnaround delay times out, the block numbers are again compared, as previously described, 

until the desired block number is detected. When this occurs, the tape is again turned around (CON FWD REM 

and CON REV REM complemented) and once sufficient tape operating speed is acquired, read or write data is 

transferred (Paragraphs 3.4.4 and 3.4.5). 

3.4.4 Write Operation 

The DECtape system of recording is unique in that regardless of whether data is being written on or read from the 

data channels, the timing and mark track amplifiers are always reading the information contained in those two 

channels. 

Once the tape has been properly positioned (Paragraph 3.4.3) and a write operation initiated, the following events 

occur. The alternating positive and negative flux reversals prerecorded in the timing track (TT) produce a nearly 

sinusoidal output (Figure 3-5A) at the terminals of the corresponding read coil. The read amplifiers in the con

troller detect the zero-crossings of this waveform. Zero-crossings in which the signal changes from a negative to a 

positive level generate a train of TPO timing pulses. Positive-to-negative transitions generate a separate train of 

TPI timing pulses. Physically, these pulses are generated when the timing track read/write coils are positioned 

between two adjacent flux reversals. 

When data bits are being written, each TPO pulse causes three data bits to be loaded into the data buffers in the 

controller. The following TPI pulse then automatically complements all three buffers. Each buffer is in direct 

control of the write current flowing through the corresponding read/write coil. Thus, depending on the previous 

state of a given data buffer, the TPO pulse mayor may not cause the data buffer to change state and write a flux 

reve~sal on tl~e tape: TheT~lpu~s~(however, "Y~11 a~ways ca"use tl:Iebuffer to chang~ ~tateand, write a flux 

reversal. 

The TU56 magnetic head has been designed in such a way that flux reversals in the magnetic circuits do not occur 

instantaneously, but lag the reversal of the write currents by 6 to 10 microseconds. This delay is necessitated by 

the fact that each flux reversal is recorded on tape at a point which is displaced from the center of the write coil 

gap (Figure 3-5B). The magnitude of this displacement is about 75 percent of the write coil gap width, and the 

direction of the displacement is the same as the direction of tape motion. As a result of this delay, the flux 

reversals in the data tracks are positioned between the flux reversals in the timing track. Figure 3-5C illustrates a 

tape in which the pattern 00778 has been written. 
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3.4.5 Read Operation 

When the section of tape shown in Figure 3-SC is read, the relative positions of the timing and data track flux 

reversals ensure that the two signals will be read back 90 degrees out of phase. Therefore, if the tape is read 

while moving in the same direction as it was written, (i.e., the tape was written, rewound over the head, and 

read), the TPI pulses will occur close to maxima of the signals from the data tracks. 

In order to read the tape, the signals from the data amplifiers are fed to the inputs of the data buffer, and 

loaded into the buffer when TPI OCCUI'S. 

Figure 3-SA illustrates the timing track, TPO, TPI, and data track 0 signals which are generated when the 

section of tape shown in Figure 3-SC is read while moving in the same direction as it was written. Note that 

each TPI pulse occurs at a maximum of the data track signal, and that the polarity of the data track signal 

at that time defines the value of the bit that was recorded there. 

3.5 MODULE DESCRIPTION 

Circuit information for the FLIP CHIP modules used in the TUS6 DECtape Transport is cataloged in the DEC 

Digital Logic Handbook, C-IOS. Schematics of these and non cataloged modules are contained in Appendix A. 

The following paragraphs describe only the non cataloged modules. 

3.5.1 G847 Dual Motor Voltage Control 

The G847 Dual Motor Voltage Control module (Drawing B-CS-G847-0-1) selects the voltage level that is 

applied to the tape reel motors. This module contains two 3-stage circuits for control of the two reel motors. 

When the run signal is high, Q 1 is biased on. Q2 and Q3 are then, in turn, biased on. With Q3 conducting, a 

high output voltage (approximately +38V) appears at Eout 1. Diode D4 is then reverse biased following the 

higher output voltage. 

Diodes D2 and D9 ensure that the potentials at the base of Q3 and the collector of Q2 do not exceed their 

design ratings. 

When the run signal is low, Ql, Q2, and Q3 are off and D4 conducts; thus, the lower voltage (approximately 

+18V) appears at Eout 1. Eout 1 is at +38V during run and brake time and at +18V when drag is required 

on a particular motor. Eout I is also at + 18V when the REMOTE/OFF/LOCAL switch (SW2) is in the OFF 

position. 

3.5.2 G848 Motor Control Module 

The G848 Motor Control module (Dra",'ing C-CS-G848-0-1) is a transistorized bridge circuit designed to operate 

an ac tape reel motor from a dc source. The operational ac is obtained from an external 40-Hz clock oscillator, 

whose OSCO and OSC 1 outputs are 180 degrees out of phase with each other. 

The bridge circuit controlling the ac tape motor consists of two PNP transistors (QS and Q8) and two NPN 

transistors (Q6 and Q7). The OFF signal can remove power from the motor for an indefinite period. 

Transistor turn-on, RC time delay networks (RIS and C4; R24 and C3; R23 and C2; and R3 and Cl) prevent 

two QPposmg.armsin the bridge netwru:k fI'om being biased on at the same time.. The time delay fI"om turn

off to turn-on is approximately I millisecond. 
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When the OSCI input is high, QII is biased on, and C2 discharges through the low impedance path of the 

transistor to ground. When C2 discharges, QIO turns off. When C4 has sufficiently discharged through D12, 

R15, and Qll, Q9 is turned on and provides a path from the motor power supply to the base of Q7, turning 

Q7 on. 

When the OSCI input is high, the OSCO input is low, biasing Q2 off. CI charges through R3, which in turn 

causes Q3 to be turned on. Once Q3 is biased on, it turns Q5 on. Diode D8 is then reverse biased, Q4 is 

biased off, and C3 charges through R25. A current path now exists from the motor power supply, through 

Q5, through the motor windings, and through Q7 to ground. 

The opposite operational characteristics occur when OSC 1 input goes low and OSCO goes high. For this change 

of state, QII, Q9, Q7, Q5, and Q3 are now reverse biased, and Q2, Q4, Q6, Q8, and QIO are forward biased. 

The two halves of the bridge network oscillate at the 40-Hz clock rate, generating ac current through the 

motor winding and inducing motor motion. 

3.5.3 G859 Clock Regulator Module 

The G859 Clock Regulator module (Drawing B-CS-G859-0-1) contains a divide-by-two flip-flop (Q6 and Q7), 

an 80-Hz oscillator (Q2 and Q3), and a voltage regulator (Q5). The 80-Hz oscillator output is fed through 

capacitors C3 and C4 to the flip-flop. The resulting 40-Hz square wave output is then connected through two 

emitter followers (QI and Q4) to the G848 Motor Control module. 

NOTE 
During tape motion, the high harmonic content of the 40-Hz 
square wave that supplies the tape reel motors produces small, 
cyclic variations in the power output of the motors. These 
variations may cause an audible hum which varies in intensity 
as the reel being driven by a particular motor fills with tape. 
Such behavior is normal, and has no effect on the performance 
of the transport. 

When + 1 OV is connected to pin A2 of this module, the +5V regulator circuit reduces this input voltage to the 

+5V level required for logic operation. If +5V is available from an external power supply, the regulator circuit 

is bypassed. 

3.5.4 G888 Manchester Reader/Writer Module 

The G888 module (Drawing B-CS-G888-0-1) consists of two portions. The upper read portion of the sche

matic contains the following: 

a. a linear amplifier (E 1) with a gain of 100 
b. a zero-crossing detector (E2) 
c. a limiter (Q 1) 

During a read operation, the 10 to 12 m V read signals from the read head are applied to pins D and E of 

linear amplifier E 1. The approximately 1 V amplified output (test pin H2) is then transmitted to zero-crossing 

detector E2 pin 2. The square wave E2 output is clamped, by limiter Q 1, to the standard DEC logic levels and 

applied to output gate E3. The signal at output pins U and V is then transmitted via the interface lines to the 

controller read/write buffer. 
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The lower write portion of the schematic contains a push-pull amplifier (Q3 and Q5). During a write opera

tion, 'Write data from the controller is ANDed with the TIM ENAB signal at input gate E3 pins 9, 10, 12, and 

13. Either output pin J or K, depending upon the polarity of the input signal, drives current to the read/ 

write heads. The applicable G888 module specifications are as follows: 

Write Amplifier 

Inputs: 

Outputs: 

Read Amplifier 

Inputs: 

Outputs: 

Fan Out: 

Test Point: 

Power Dissipation 

Standard TTL voltage. 
Load at OV is 1 unit. 
R2 should be tied to + 3V when not used. 

Can drive 100 rnA in either direction. 
Pins L2 and M2 are the outputs of the 7400 TTL gates. 
Pins J2 and K2 are the outputs that drive the tape unit write head. 

Can detect an input voltage as low as 500 IlV. 

Pins U and V are standard TTL voltages. 

Pin U2 = 9 unit loads 
Pin V2 = 10 unit loads 

Pin H2 is a test point for the first stage output. 

50 mW at +5V 
250 mW at -15V 
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CHAPTER 4 

MAINTENANCE 

4.1 RECOMMENDED TOOLS AND TEST EQUIPMENT 

Servicing the TU56 DECtape Transport requires the equipment listed in Table 4-1 and standard hand tools, 

cleaners, test cables, probes, etc. 

Table 4-1 

Recommended Maintenance Equipment 

Multimeter 
Oscilloscope 

Equipment 

FLIP CHIP module extender 
Reel Hub Alignment Gauge 
Phillips-head screwdrivers 
Allen wrench set 
Allen wrench with screwdriver handle 
G500 Skew Test Module 

4.2 PREVENTIVE MAINTENANCE 

Manufacturer 

Triplett or Simpson 
Tektronix 
DEC 
DEC 

DEC 

Model 

630-NA or 260 
Series 540, 580, 543 or 544 
W982 
74-08010 
All four standard sizes 
No. 667 
All standard sizes 

When the tape transport is operated on a one shift basis in a normal office environment, perform the follow

ing weekly and monthly preventive maintenance (PM) procedures. An excessively dirty environment or heavy 

transport usage may re.q.uire more Jrequentperformance of the weekly PM proce.dure. Since dust and oxide 

particles contribute significantly to read errors, inspect and clean the tape handling surfaces as often as 

necessary. Use only the head cleaning solvent supplied in the DEC head cleaning kit (Potter Cleaning Kit 

A425484B). During the cleaning process, do not allow the solvents to come in contact with the tape or 

painted surfaces and ensure that all cleaned surfaces are completely dry before loading a tape. 

4.2.1 Weekly PM Procedure 

1. Unload all tapes from the transport. 

2. Use a dry, lint-free cloth to remove all lint, dust, and loose oxide from the front mounting panel. 
Do not use head cleaning solvent on any painted surfaces. 

3. Moisten one of the swabs with head cleaning solvent and clean the oxide from the edges of the tape 
guides and abutting surfaces. Once a swab has contacted a dirty surface, do not remoisten the swab 
in such a way as to contaminate the cleaning solvent in the container. 

(continued on next page) 
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4. If necessary, use a pointed wooden dowel that has been soaked in cleaning solvent to remove very 
old, hard oxide deposits from the edges of the tape guides. 

S. Clean the tape guide path and the top of the read/write head with a clean, lint-free cloth moistened 
with head cleaning solvent. 

6. Using a dry, lint-free cloth, wipe the excess cleaning solvent from the read/write head and tape guides. 

7. Allow at least 60 seconds for the remaining solvent to evaporate, then reload the tapes. 

8. Check for proper operation of the reel motors and electronic brakes by momentarily pushing the 
Forward ( - ) and Reverse ( - ) tape motion switches and observing that the tape moves in the 
corresponding direction. If the tape does not stop smoothly, adjust the electronic brake (Paragraph 
4.3.2.4). 

4.2.2 Monthly PM Procedure 

If the tape transport is operated on a standard eight hour shift, perform the following procedure once a month. 

If the transport daily operation exceeds one shift, perform the following procedure more often. Stagger the 

monthly checkout for individual transports evenly throughout each month. 

1. Clean the exterior and interior of the cabinet with a vacuum cleaner and clean cloths moistened, if 
necessary, in a nonflammable solvent. DO NOT USE SOLVENTS THAT WILL REMOVE PAINT. 

2. Clean the air filters at the top or bottom of the equipment rack as described in the preventive mainten
ance section of the appropriate controller maintenance manual. 

3. Clean the most frequently used tapes by placing a clean, dry, lint-free cloth over the read/write head, 
loading the tape on the transport and manually running the tapes over the cloth. 

4. Clean the take-up reels, if heavy use has caused oxide build-up around the hub. 

S. Inspect the over-all condition of the transport. 

6. Inspect the cable and logic modules to ensure that the modules are securely seated in the logic 
mounting block. 

7. Exercise both the transport and the associated controller in all possible modes and directions. Appli
cable programs for these operations are listed in the appropriate controller maintenance manual. Log 
all errors to provide a malfunction history as an aid in troubleshooting. 

8. Interchange tapes among all transports and use the maintenance program read routines to ensure that 
all transports can read tapes generated by other transports. If Step 7 was performed satisfactorily, any 
malfunctions that occur during this step are probably due to head skew. Measure the head skew 
(Paragraph 4.3.3.4) and if it is not within specifications, consult a DEC field service engineer. (Trans
ports with misaligned heads must be realigned by a qualified DEC field service engineer.) 

4.2.3 Tape Care and Cleaning 

To obtain maximum longevity and efficiency from DECtapes, observe the following precautions and practices: 

a. Store the tapes where the temperature and relative humidity do not exceed 40 to 90°F and 20 to 80% 
humidity. 

b. Since strong magnetic fields can distort or destroy the flux reversals on the tape, protect the tape from 
exposure to magnets or electrical coils. 

c. Do not allow cleaning fluids to contact the DECtape or painted surfaces. 

(continued on next page) 
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d. Periodically clean the tapes by placing a clean, dry, lint-free cloth over the read/write head and then 
running the tape over the cloth. 

e. Do not use adhesive-backed tape to start the DECtape on the take-up reel. In time, this practice 
accelerates oxide buildup on the hub and results in uneven tape packing on the take-up reel. 

4.3 CORRECTIVE MAINTENANCE 

4.3.1 Control Panel Lamp Replacement 

Before performing Ihis procedure, note the position of ail burned-om indicators. 

I. Remove power from the transport. 

2. Turn the mounting panel side-locking fasteners one-quarter turn to unlock the mounting panel. 

3. Carefully lower the mounting panel until the support struts are fully extended (Figure 4-1). 

4. Remove the backing plate from the control panel logic module by removing the two Phillips-head 
screws. 

5. Remove the four Pl-J.1lips-head screws from the control panellogic module and lift the module fiee 
from the mounting panel. 

6. Unsolder and replace all burned-out indicators. 

7. Reassemble the transport and restore power. 

4.3.2 Reel Motor 

4.3.2.1 Motor Removal 

1. Remove power from the transport. 

2. Remove the tape reel from the hub. 

3. Loosen the two hub Allen screws and slide the hub off the shaft. 

4. Turn the mounting panel side-locking fasteners one-quarter turn to unlock the mounting panel. 

5. Carefully lower the mounting panel until the support struts are fully extended (Figure 4-1). 

6. Unplug the reel motor cable connector by pressing the locking tabs that extend from one of the 
Mate-N-Lok connectors against the side of the connector body and separating the connector halves. 

NOTE 
If the reel motor connectors are held to the chassis by a nylon 
cable holder, remove the top of the holder and free the cable. 

7. Remove the four screws securing the reel motor to the mounting panel and lift the motor and friction 
bushings free from the mounting panel. 
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Figure 4-1 Reel Motor Removal 

4.3.2.2 Motor Replacement 

1. Inspect the friction bushings (PIN 12-09926) and spring (PIN 12-09917), and replace them if necessary. 

2. Slide the friction bushings and spring onto the motor shaft, ensuring that the bottom tip of the spring 
is properly seated between the wings of the C-ring retaining the motor bearing. 

3. Insert the reel motor shaft through the opening in the mounting panel (Figure 4-1) and attach the 
motor with the previously removed hardware. 

4. Reconnect the reel motor cable connector. 

(continued on next page) 
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5. Close and lock the mounting panel. 

6. Slide the reel hub onto the motor shaft and lightly tighten the hub Allen screws. 

7. Perform the hub clearance adjustment (Paragraph 4.3.2.3). 

8. Restore the transport power and perform the electronic brake adjustment (Paragraph 4.3.2.4). 

4.3.2.3 Reel Hub Clearance Adjustment 

1. With the hub gauge (P/N 74-08010), check for .017 inch clearance between the tape reel hub and the 
...... ,., J. 1 /"T-" _ A ....--" Ilangc on Inc illOUnIlng panel i....ngurc "~~j. 

2. If the clearance is incorrect, loosen the Allen screws on the hub and make the necessary adjustment. 

3. Retighten the Allen screws. 

NOTE 
Do not repeatedly loosen or tighten the hub Allen screws. 
These screws are serrated cup type and may become damaged 
with excessive use. 

4.3.2.4 Reel Motor Electronic Brake Adjustment 

1. Load a tape on the transport to be tested. 

2. Set the REMOTE/OFF/LOCAL switch to LOCAL. 

3. Press and hold the Forward ( - ) tape motion switch. When the tape is u~to-speed, release the switch 
and observe that the tape braking action is smooth without overshoot. If tape motion stops, then 
reverses slightly when the switch is released, the braking time is too long. If the tape coasts, the braking 
time is too short. 

4. If necessary, adjust the top R2 (left transport) or bottom R13 (right transport) potentiometer on the 
M302 module to obtain the correct brake indications. 

4.3.2.5 40-Hz Oscillator Adjustment 

If, during remote turnaround operations, consistent mark track or read errors occur, check and adjust the 40-Hz 

oscillator output in the following manner. Connect an oscilloscope to A03M2 or A03N2 and, if necessary, adjust 

R2 of the G859 module to obtain a 25-millisecond (40-Hz) square wave. 

4.3.3 Read/Write Head 

4.3.3.1 Head Removal 

1. Remove power from the transport. 

2. Remove the tape reels from the hubs. 

3. Turn the mounting panel side-locking fasteners one-quarter turn to unlock the mounting panel. 

4. Carefully lower the mounting panel until the support struts are fully extended. 

5. Disconnect the 22-pin Amphenol head cable connector from the rear of the G851 Relay module 
(Figure 4-3). 

6. Route the Amphenol connector and cables from the rear to the front of the transport. 

7. Remove the backing plate from the control panel logic module by removing the two Phillips-head 
screws (Figure 4-1). 

(continued on next page) 
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Figure 4-2 Reel Hub Clearance 

8. Remove the two head screws through the access holes in the control panel logic module. 

9. Pull the head away from the mounting panel and remove the head collar by pushing on the back of the 
collar to break the adhesive bond, then lifting the collar free from the front of the mounting panel. 

10. Thread the head cables through the mounting panel. Turn the Amphenol connector sideways and push 
it through the hole in the mounting panel. 
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4.3.3.2 Head Replacement 

1. Clean the new head mounting face and the mounting area on the transport mounting panel with a 
clean lint-free cloth moistened with head cleaning solvent. 

NOTE 
To ensure proper head alignment, the mating area of the head 
and mounting panel must be entirely free from foreign matter. 

2. Turn the 22-pin Amphenol head cable connector sideways and insert it through the hole in the mounting 
panel front. 

3. Install the head on the mounting panel with the previously removed hardware and ensure that the head 
retaining screws are tightened securely. 

4. Route the Amphenol connector and cables from the front to the rear of the transport and plug the con
nector into the rear of the G851 Relay module (Figure 4-3). 

5. Open and close the mounting panel and ensure that the head cables do not chafe or bind. 

6. Replace the backing plate on the control panel logic module (Figure 4-1) with the previously removed 
hardware. 

7. Restore power to the transport and perform the head skew check and adjustment (Paragraph 4.3.4.4). 

8. Close and lock the mounting panel. 

9. Refasten the head collar to the mounting panel and remount the tape reels on the hubs. 

4.3.3.3 Head Output Check 

To accomplish this check procedure, a single-channel oscilloscope with a high-gain differential preamplifier 

(Tektronix type D plug-in) capable of handling millivolt signals over a 0- to 60-kHz bandwidth is required. If the 

heads have been replaced or if consistent read errors indicate that the heads are not operating satisfactorily, clean 

the heads and perform the following: 

1. Load a DECtape on the transport to be tested. 

2. Manually run the tape forward until each reel contains approximately one-half of the tape. 

3. Disconnect the 22-pin Amphenol head cable connector from the rear of the G851 Relay module 
(Figure 4-3). 

4. Set the oscilloscope controls as follows: 

• sweep time 
• vertical sensitivity 

• trigger 

10 #-Ls/div 
0.2 mV/div (if XIO probes) 
auto internal 

5. Attach the scope probes to pins Band C, (Figure 4-3, insert) and the ground clip to pin D of the head 
connector. 

6. Press the Forward (~) or Reverse (- ) tape motion switch and observe the scope display for an 
approximate 10- to 12-mV peak-to-peak waveform. 

7. Repeat Step 5, attaching the scope probes to pins F-H, P-R, U-V, and Y-Z. These signals may not appear 
sinusoidal (as they do for pins B-C), but the peak-to-peak amplitude should be 10 to 12 m V. If this is 
not the case, replace the head-(ParagI"aph 4.3.3.1}. (Only a qualified DEC field servic-e engineer (;an 
replace the heads in the field.) 
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Figure 4-3 Head Connector Location 

4.3.3.4 Head Skew Check and Adjustment - Perform the following check whenever an individual transport 

cannot read tapes that were generated by several other transports without an unusual number of read errors. To 

accomplish this check procedure, a dual-channel oscilloscope and a special G500 Skew Test module are required. 

1. Load a new (unformatted) or blank tape on the transport to be tested. 

2. Format the tape using one of the applicable DECtape formatting routines. 

3. Remove and interchange the reels so that the full reel is on the right hub. 

4. Reverse the tape so that the oxide side is up by threading the tape directly from the bottom of the right 
full reel onto the top of the left empty reel. Do not thread the tape over the heads. 

5. Set the transport to LOCAL and rewind the tape onto the left reel. 

NOTE 
To maintain tape tension during the rewind operation, apply 
light hand retarding friction to the right tape reel. 

6. Thread the tape, oxide side up, in the normal manner onto the right reel and run the tape forward until 
each reel contains approximately one-half of the tape. 

(continued on next page) 
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7. Configure the G500 Skew Test module as follows (all switches N.C. = down, N.O. = up): 

a. S2 - Selects the read/write split coil winding. Use the up position for heads manufactured by 
Brush or Applied Magnetics; use the down position for Western Magnetic or General Instrument 
heads. (If this switch is in the wrong position, the read signal at terminal SIG 1 of the skew tester 
will have twice the amplitude of the signal at terminal SIG2.) 

b. S3 - Selects the input voltage. If the supply voltage at TB 1 on the rear of the power supply is 
+ 1 0 Vdc, use the up position; if it is +5 Vdc, use the down position. (Use the down position for 
M series transports and the up position for R series.) 

~. Plug the skew test module into any available logic block slot except slots 03, 04, or 18. 

9. Disconnect the 22-pin Amphenol head cable connector from the rear of the G851 Relay module 
(Figure 4-3) and connect it to the skew tester module, ensuring that the head connector key is 
positioned relative to pin A as illustrated in Figure 4-4. 

HEAD CONNECTOR 

CP - 0288 

Figure 4-4 Skew Tester to Head Cable Connection 

10. Set the oscilloscope controls as follows: 

• sweep time 
• vertical sensitivity 
• trigger mode 
• trigger source 
• trigger slope 
• preamplifier 

IO/ls/div 
1 to 5V/div (depending on signal amplitude), calibrated 
AC LF reject, internal 
channel A 
negative 
add 

11. Attach the A channel scope probe to terminal SIG 1 of the skew tester and the B channel probe to 
terminal SIG2. 

12. Set the test module switch SI up and, while running the tape forward over the head, adjust the 10 kn 
potentiometer on the skew tester for the smallest signal. 

13. Reset the scope mode switch to ALT and ensure that both signals have approximately the same ampli
tude and that the zero crossings occur simultaneously. 

(continued on next page) 
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14. Run the tape forward over the head and check for less than a 2-microsecond (one-half the displayed 
time) skew reading as indicated in Figure 4-5. Ensure that this measurement is taken as near the 
tape length center as possible and that the scope is triggered from only one channel. For best transport 
operation, head skew readings should be as close to zero as possible; however, skew readings greater 
than 2 microseconds indicate that the head must be realigned. 

15. If the correck skew reading is not obtained,-remove the head (Paragraph 4.3.3.1), thoroughly clean the 
entire head and the head mounting surface on the transport mounting panel with a clean lint-free cloth 
moistened with head cleaning solvent. 

16. Replace the head and recheck the skew. If the skew reading is still incorrect, align the head as follows. 

* 

Use extreme care when performing Steps a through d. If care is not taken the heads may become so 
badly misaligned that it is impossible to distinguish a head with zero skew from one with a skew equal 
to the interbit distance of the timing track. 

a. Move the tape forward, oxide side up, over the head and determine whether SlG 1 leads or lags 
SIG2. 

b. If SIG 1 occurs before (leads) SIG2, remove the head and add 0.5 mil (1 inch long by 0.1 inch 
wide) shims between the left side of the head and the mounting panel. If SIG 1 occurs after (lags) 
SIG2, add the 0.5 mil shims to the right side of the head. 

NOTE 
It is a general practice to use 3M reflective tape strips as head 
shims. Always insert the shim close to the edge of the head. 
Never use more than three shims per side. If more than three 
shims are required, the shims are being placed on the wrong 
side of the head or the transport has other malfunctions. 

c. Repeat Steps 1 through 15 to recheck the skew reading after shimming. 

d. Using one of the DEC exerciser routines, read a known good tape that was generated by another 
transport. If the head skew is less than 2 microseconds after shimming and the transport is able 
to read a known good tape without errors, the head has been adjusted correctly. (After head 
alignment, some of the customers old tapes may become unreadable.) 

No.lO (SIG1l 
1. 

SWEEP TIME= 5.us/DIV 

VERT. SENS. = O.5V I DIV 

Zero crossing time equals twice the skew time. 
Actual skew = 2.us. For best transport operation, 
head skew should be as close to zero as possible. 

CP ·02.86 

Figure 4-5 Head Skew Waveform 
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4.3.3.5 Write Enable Circuit Check 

1. Set the WRITE ENABLE/WRITE LOCK switch to WRITE ENABLE and ensure that the WRITE 
indicator lights. 

2. Check for a ground signal at A06 pin S 1 (left transport) or A07 pin S I (right transport) when the 
transport is selected. 

3. Set the WRITE ENABLE/WRITE LOCK switch to WRITE LOCK and ensure that the WRITE indicator 
goes off. 

4. Check for a - 3V signal at A06 pin S 1 or A07 pin S 1. 

4.4 TROUBLESHOOTING 

Tables 4-2 (Reel Motor Malfunctions), 4-3 (Control Panel Malfunctions), 4-4 (Logical Malfunctions), and Figure 

4-6 list trouble indications and corrective check areas for specific portions of the transport. These tables are 

intended to be used as a guide during trouble analysis and by no means do they cover all possible malfunctions 

of the designated areas. When a transport malfunction occurs, perform the initial checks (Paragraph 4.4.1) before 

proceeding to the tables. 

4.4.1 Initial Checks 

1. Measure the ac line voltage to ensure that it is the correct value as indicated Qn the H72S Power 
Supply label (Drawing C-CS-72S-0-l). 

2. Meaure all the de voltages at TB 1 on the rear of the H72S Power Supply. Ensure that either + 1 0 or 
+5 V dc, but not both, is connected to the correct TB 1 terminal. 

3. Ensure that the connections between the transport and the power supply are tight. 

4. Ensure that all logic modules are securely seated in the logic block. 

5. Ensure that the reel motor cable connectors (Figure 4-2) are tight. 

Trouble Indications 

MtrWrsdo riotru.n in LOCAL or 
REMOTE. 

Motors turn freely by hand. 

No drag on motors in LOCAL 
or REMOTE Hold. 

Motors have drag but do not 
move tape in Fwd or Rev 
LOCAL. 

Motors do not run in LOCAL 
or.REMOTE. Motors do not 
turn freely by hand. 

Table 4-2 

Reel Motor Malfunctions 

Malfunction 

No high or low motor drive 
voltage. 

Oscillator not operating. 

No low motor drive voltage. 

No high motor drive voltage. 

Oscillator locked. 
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Check 

3A SB fuse. 

A03 (G859) module. 

SA fuse. 

6A fuse. 

A03 (G8S9) module. 

(continued on next page) 



Trouble Indications 

Tape moves in one direction in 
Hold. Tape moves in either Fwd 
or Rev LOCAL, but not both. 

Tape does not move in Hold, 
nor Fwd or Rev LOCAL. 

Tape moves but speed, accel
eration, or smoothness is ab
normal. 

Table 4-2 (Cont) 

Reel Motor Malfunctions 

Malfunction 

No drive voltage to one motor. 

Motor control module not receiv
ing high drive voltage. 

Motor not receiving proper wave
shape. 

Table 4-3 

Control Panel Malfunctions 

Trouble Indications Malfunction 

WRITE indicator does not light No -15V at indicator module. 
in WRITE ENABLE. Lamp burned out. 

Both transport REMOTE No +5V to indicator module. 
SELECT indicators remain lit 
in any position of the REMOTE/ 
LOCAL switch. 

Address Select switch does not Select code not being received. 
select in one or more positions. 

REMOTE/LOCAL and Fwd/ 
Hold/Rev switches have no 
affect. Motors run at all times. 

Trouble Indications 

Tape does not move in either 
direction. 

No +5V at indicator module. 

Table 4-4 

Logical Malfunctions 

Malfunction 

No MO I signal. 

Tape moves in only one direction. No DIRI or DIRO signal. 

Tape does not stop in normal 
time, seems to coast to a stop. 

Tape reverses after stopping. 

No remote control. 

No BRAKE signal. (Brake time 
is less than 80 ms.) 

BRAKE signal too long. 

I/O signal not received. 

I/O signal not sent. 
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Check 

SA fuse on B03 or B 18 (G847) 
modules. 

Output of B03 or Bl8 (G847) mod
ules. 

Output of ABOI, AB02, AB19, 
AB20 (G848) modules. 

Check 

B04 or B 17 (M922) modules. 

Output of A03 (G859) module and 
+5V terminal at rear of power 
supply. 

For -3V signal at faulty switch posi
tion or erroneous controller output. 

B04 or B I 7 (M922) modules for 
+5V. 

Check 

B07 or A 16 (M 117) modules. 

BOS or B 16 (M 113) modules. 

Reel motor electronic brake (Para
graph 4.3.2.4). 

Reel motor electronic brake (Para
graph 4.3.2.4). 

Level converter (M531, W513, or 
M941) modules required for inter
face with controller. 

Controller output. 
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OV 

ov 

OV 

OV 

SWEEP TIME = 5ms/ DIV 
VERT SENS. = 10V/ DIV 

Q5 and Q6 (top), Q7 and Q8 (bottom), Collector Voltage 

Q7 Emitter to Base Voltage 

Q8 Emitter to Base Voltage 

SWEEP TIME = 5ms/DIV 
VERT. SENS. = 0.5V/ DIV 

SWEEP TIME =5ms/DIV 
VERT. SENS. = 0.5V / DIV 

OV 

Q9 Collector Voltage 

OV 

Q9 Emitter to Base Voltage 

OV 

Q 10 Emitter to Base Voltage 

SWEEP TIME = 5ms/01V 
VERT. SENS.= 5Y/DIV 

SWEEP TIME = 5ms/DIV 
VERT. SENS.=O.5V/0IV 

SWEEP TIME =5ms/DIV 
VERT. SENS. =0.5V/0IV 

cv 

OV 

OV 

Q 1 a Collector Voltage 

Qll Emitter to Base Voltage 

Q 11 Collector Voltage 

SWEEP TIME = 5ms/DIV 
VERT. SENS.= 5V/01V 

SWEEP TIME = 5ms/ DIV 
VERT. SENS.= 0.5Y/0IV 

SWEEP TIME =5ms/0IV 
VERT. SENS. = 5V /0 IV 

OV 



SWEEP TIME = 5ms/ DIV 
VERT SENS. = tOV/ DIV 

or Voltage 

SWEEP TIME = 5ms/DIV 
VERT. SENS. = O.5V/ DIV 

SWEEP TIME =5ms/DIV 
VERT. SENS. = O.5V / DIV 

OV 

OV 

Q9 Collector Voltage 

Q9 Emitter to Base Voltage 

QIO Emitter to Base Voltage 

SWEEP TIME =5ms/DIV 
VERT. SENS. = 5V/DIV 

SWEEP TIME = 5ms/DIV 
VERT. SENS.=0.5V!0IV 

SWEEP TIME =5ms/DIV 
VERT. SENS. = 0.5 V /01 V 

OV 

OV 

OV 

Q 10 Collector Voltage 

Qll Emitter to Base Voltage 

Q 11 Collector Voltage 

SWEEP TIME = 5ms/01V 
VERT. SENS.= 5V/DIV 

SWEEP TIME = 5ms/ DIV 
VERT. SENS.= 0.5V/DIV 

SWEEP TIME =5ms/DIV 
VERT. SENS.=5V/DIV 

OV 

Reel Motor Drag Voltage 

Reel Motor Capacitor Voltage 

SWEEP TIME = 5ms/DIV 
VERT. SENS.= 5V/DIV 

SWEEP TIME=5ms/DIV 
VERT. SENS. = 20V! DIV 

Figure 4-6 G848 Motor Control Module Waveforms 
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Trouble Indications 

Select Error 

Table 4-4 (Cont) 

Logical Malfunctions 

Malfunction 

SELECT ECHO incorrect. 

WRITE ECHO incorrect. 

Seiect code error. 

Check 

A08 or A 15 (M040) modules and the 
100-n resistors on pin side of con
nectors A06 or A07. 

Control pane! switch configuration. 

Table 4-3, Conirol Panel Niaifunc
tions. 

Transport does not read or write Data signals not received. AB09 or AB 12 (G851) modules. 
data. 

Data signals not sent. Controller output. 

Numerous mark, timing, and/or 
pari ty errors. 

Data synchronization incorrect. I Head and tape guides for tightness, 
wear plates for spring tension, con

I dition and cleanliness of tapes and 
I tape handling assemblies. Head skew 
I (Paragraph 4.3.3.4). 

4.4.2 Signal Source and Termination Tests 

As a maintenance aid during trouble analysis, each TU56 Transport is supplied with a BC02X-3 test cable 

attached to an M908 Connector module. In order to monitor the Signals listed in Tables 4-5, 4-6, and 4-7, con

nect the BC02X-3 cable to the rear of the M941 Jumper modules in logic panel locations A04 or A 18. Test 

points are now available at the free M908 module end (Figure 4-7) of the cable. 

To monitor the transport primary signals at their origin (source test) connect the test cable to the M941 module 

in location A18 and perform the tests outlined in Table 4-5 (left transport) or Table 4-6 (right transport). When 

measuring these signals, always connect the oscilloscope ground to point C2 of the M908 module. If the source 

tests do not indicate a malfunction, connect the test cable to the rear of the M941 module in location A04 and 

monitor the signals at the power module inputs (termination tests) as outlined in Table 4-7. The table headings 

are defined as follows: 

• Signal 
• Test Point 
• Wire Color 
• Source 
• Switch Setting 
• Modules and location 

name of signal being tested. 
M908 test point. 
color of wire connected to M908 test point. 
logic location where test signal is monitored. 
position of control panel switches for test. 
logic modules effecting test signal. 
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Signal 

LMOI 

L DIRI 

LSELECT 

LFWD LOCAL 

LREVLOCAL 

LHOLD 

V2 

" 
SPLIT 
LUGS A2 

000000000000000000 0 
"2" SIDE c=J 

c=J 
M908 

I 
I 11 I 

I "1""lnF II . I L. p 0 0 0 0 0 0 ~ ~.~ ~ 0 0 0 0 0 0 0, ~' -~. I 0 I 
) "" Al Vl 

Figure 4-7 M908 Module Layout 

Table 4-5 

Left Transport Source Test Points 

I Test Wire Source 

I Point 
Switch Setting 

Color (TU56) 

I 
Al vio B07-El ~LOCAL/+-LOCAL 

Hold * /REMOTE 

I BI blu B07-Ll ~LOCAL 

I +-LOCAL/REMOTE 
I 

Hold* 

CI grn B05-N2 without REMOTE selection 

DI yel B04-MI ~LOCAL 

+-LOCAL/Hold* /REMOTE 

El om B04-KI +-LOCAL 
~LOCAL/Hold * /REMOTE 

FI red B04-PI Hold* 

BC02X-3 
CABLE 

I .. 
TO A18 OR A04 
TU56 

10-0533 

Logic Level 

high 
low 

high 
low 
no change 

low 

low 
high 

low 
high 

low 

~ - J J ~LO~AL/+-LOCi\!:-/REMOTE/q~~,_ high. 

L WRT ENAB 
I 

HI Ibm I B04-AI I WRITE ENABLE high 

I 
WRITE LOCK low 

L REMOTE 

I 
n I hi!< BOS-521 REMOTE high 

LOCAL/OFF low 

*Hold is the center switch position between -+ and +- . 
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Modules and 

Locations 

M117-B07 

I Ml13-B06 

I M1l7-B07 
! MII3-B06 

I Mll3-BOS 

control 
panel 

control 
panel 

control 
panel _. 

I control 
panel 

1 MI13-BOS 



Table 4-6 

Right Transport Source Test Points 

Test Wire Source Modules and 
Signal 

Point Color (TU56) 
Switch Setting Logic Level 

Locations 

RMOI KI wht AI6-EI -+LOCAL/+-LOCAL high Ml17-A16 
Hold* /REMOTE low M113-B06 

RDIRI Ll gry A16-P2 -+LOCAL high Ml13-B06 
+-LOCAL/REMOTE low Ml17-A16 
Hold* no change 

RSELECT Ml vio B16-N2 without REMOTE selection low Ml13-B16 

RFWD LOCAL Nl blu BI7-MI -+LOCAL low control 
+-LOCAL/Hold* /REMOTE high panel 

RREVLOCAL PI grn B17-KI -+LOCAL low control 
+-LOCAL/Hold * /REMOTE high panel 

RHOLD Rl yel B17-Pl Hold* low control 
-+LOCAL/ +-LOCAL/REMOTE/OFF high panel 

R WRTENAB Sl orn B17-Al WRITE ENABLE high control 
WRITE LOCK low panel 

RREMOTE VI brn B16-S2 REMOTE high M113-B16 
LOCAL/OFF low 

*Hold is the center switch position between -+ and +- . 

Table 4-7 

Right and Left Transport Termination Test Points 

Test Wire Source 
Switch Settings 

Modules and 
Signal 

Point Color (TU56) 
Logic Level 

Locations 

+ 5 Al vio A03-A2 NONE +5 ± 0.5 Vdc G859-A03 

15 BI blu A03-B2 NONE -15 ± 1.5 Vdc Power 
Supply 

OSC 1 (left) Cl grn BOl-S2 NONE 
40 Hz 

OSC 0 (left) DI yel BOI-D2 NONE G859 
OSC I (right) El om B20-S2 NONE 

square 
A03 

OSC 0 (right) Fl red B20-D2 NONE 
wave 

LOFF HI brn BOI-R2 OFF high Ml13-B05 
REMOTE/LOCAL low 

ROFF 11 blk B20-R2 OFF high Ml13-B16 
REMOTE/LOCAL low 

LMOI Kl wht B05-Pl -+LOCAL/+-LOCAL high 
REMOTE/Hold* low 

(continued on next page) 
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Table 4-7 (Cont) 

Right and Left Transport Termination Test Points 

Test Wire 
Signal 

Point Color 

RMOI Ll gry 

LSELCODE 

R SELCODE 

L RUN FWD 

Ml I vio 

Ni I blu 

PI grn 

LRUN2 REV Rl yel 

R RUN FWD Sl orn 

R RUN 2 REV I UI brn 

Source 

(TU56) 
Switch Settings 

B16-Pl +-LOCAL/~LOCAL 

REMOTE/Hold* 

B05-U2 I REMOTE and selected 
I .' ___ I ______ _ 
. B16-U2 . R.EMOTE and selected 

B05-KI ~LOCAL 

+-LOCAL/REMOTE/Hold 
Release from +-LOCAL 

B05-K2 +-LOCAL 

I 
~LOCAL/REMOTE/Hold 
Release from ~ LOCAL 

I BI6-KI I +-LOCAL I I ~LOCAL/REMOTE/Hold 
I I Release from ~ LOCAL 

I BI6-K2 , -+LOCAL 
+-LOCAL/REMOTE/Hold 
Release from +-LOCAL 

*Hold is the switch position between -+ and «-. 

**Module depends on controller type. 
***High for 80 to 90 ms. 

Controller Input Test Points 

The following input signals from the controller are also available on this cable. 

STOP D2 yel A04-D2 Controller GO 

GO F2 red A04-F2 Controller STOP 

REV REM J2 blk A04-J2 Controller REV REM 

FWD REM L2 gry A04-L2 Controller FWD REM 

ALL HALT N2 blu A04-N2 Controller ALL HALT 

SELCODE R2 I yel I A04-R2 I Transport Selected 

*Voltage level depends on controller type. 
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Logic Level 

high 
low 

I hiO'h 

high 

high 
low 
high*** 

high 
low 
high*** 

high 
low 
high*** 

high 
low 

* 

* 

* 

* 

* 

I * 

Modules and 

Locations 

I ** 

........ 

MII3-B05 
Ml17-B07 

M1I3-B05 
Ml17-B07 

M113-B05 
MI17-B07 

Ml13-B05 
Ml17-B07 



4.5 RECOMMENDED SPARE PARTS 

One of each of the modules listed in Table 4-8, plus three pica fuses (Part No. 1205747), should be retained at 

the site as backup spares. 

Module 

M531 
M040 
G851 
Ml17 
Ml13 
M302 
G848 
M908 
W032 
G888 Option* 
M922 
M923 Option * 
G847 

Table 4-8 

Recommended Spare Parts 

Name 

Bus Converter 
Solenoid Driver 
Relay 
6-4 Input NAND Gate 
10-2 Input NAND Gate 
Dual Delay MV 
Motor Control 
Connector 
Cable Connector 
Manchester Reader/Writer 
Cable Connector 
Cable Connector 
Dual Motor Voltage Control 

* Refer to Paragraph 1.3. 
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Title 

TU56 Assembly 
Transport Logic Diagram 
Module Utilization 
Wired Assy TU56 
Motor Control G848 
Dual Motor Voltage Control G847 
Relay G851 
Clock and Regulator G859 
Manchester Reader/Writer G888 
Solenoid Driver M040 
One Shot Delay M302 
10-2 Input Nand Gates Ml13 
6-4 Input Nand Gates M 117 
Negative Bus Converter M531 
Connector Module M908 
Connector W032 
Level Amplifier W513 
Blank Module W990 
Power Supply 725 
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USAGE I I"()TOR DRI\IE Z I MOTOR DRIVE Z I CLK REG 2 I LEVEL AMP Z I BUS CONV, 2 I CABLE CABLE 2 I so N RIV 2 I RE AY 2 I CABLe 2 I CASlE 2 I 2 14 IN NAND 2 I RIV 2 r 

A 

USAGE I 

USAGE I 

o<:c mqlo( NO. 
0"0 ) IZ 

LEFT 
FWD 

23 

8 

2 I 

I 
I 

I 

2 I 

LEFT 
REV 

24 

L - L .... RT 
RESET ENAB 

ascI 
osc~ 

R
RESET 

R 

RESET 

TaP 

GO 

REV RE 

'r--
.fWD REN 

CON 
STOP STOP SEl I 

GO 
CON GO 
CllII9 BEl 2 
REM 
CON FlU SEl 3 

!lEV RBI REM 
'r--'COO ALL 'sn ~ 

FlU RBI HAL T 
COO i'1Il SEt 5 

1---+::---+---IlJ' illY 
ALL ~EL All TIM EN SEt s 
~AL T CODE HAL T MUTE 
i:-l---t":'PW"'RO'-hL--tEIlIl SEl 7 

I~~~~ gEy E55E ~~~O ~El. 
IIQ? \I I ~ W " 

SEl I 

ON GO 
ON REV SEl 2 
EM 

~: FWDI SEL 3 I 
'CON ALL" $cL 4 ' 

All 
ON ~WR SEl S 
P DL Y 
/M EN SEl 6 

~~~JE SEl J 

El 
CHO 

WI 

SEl ~ 

l 
l"iSGON 

L 

SElECT 
ECHO 

02(1) ITT( I) TT(B) 
Dl(G) ITT(D) TT( I) 
D2(~) 10e(l) TT(G) 
01(1) ,o~(ll) MT(8) 

1
01(S) /TMENAB/MT(I) 
01(') I nom IIT(G) 

'IW(1) 'nO(I)'02(G) 
DB(G) RTT(~) o2( I) 

00(11) RUT('l D2m 
ITCI) RMT(I) oICG) 
MTeG) ITO(_) 01(1) 
11m IITO(I) 01(_) 
TTel) W02(1) OI(G~ 

TTeG) 102(,) O~(G) 
TI(,) 101(1) ~(I) 

ITT(I) TTm 
ITT(.) H( I) 
WOO(I) TT(G) 
100(t, MT(e) 

/T II ENAB MT(I) 
ITTO(~) IHG) 
no( I) 02(G) 
RTT(.) 02(1) 

RMT(~) 02m 
~MT(I) OI(G) 

DI( I) 
W(G) 

0J(,) 
UT( I) 
MT(G) 

MARK 

TRACK 

TIMING i 
TRACK 

• • ~' N 

r--- FWD I 
9RAKE OIR I 

R -
~ElEGT r---

ECHO + 3l -R 

i 

H H 
-

-

- REV MT(_) - r--
fT(l) +311 BRAKE R SEl 

~ i GtiT • 

FWO 

RIGHT I 
REV 

I DUAL MR v CON 2 I CAS.E 2 I 2 IN NAND 2 I 2 IN NAND Z 14 IN NANO 2 I ~SHOT DLY 2 '1111<_) DI(') 
020(~) GNO 
to ENAB 
ROI(~) 

TOm 01(1) 
MTO( I) 01(11) 
102(1) OI(G) 
WD2(~) O'(G) 
1{)1(1) ~(I) 

IDI(.) D'm 

fT( G, I----,*,--____I--;;-:+.:---+--='="--+--,."...-=---+---:~,..._____I-__::c:_L::_C-OO-E_i 
TT m ""'-::RO:::-/W.,..r.~RAT~~AL.AM:::P'"'2+.=::r,~~IL--::-::+'-:---'IHI.IIJA AL--".i-;-:-_WLU.I.2..-.:-1--;;+:---lU~:I~? ?--,+.=-c~GllIJ.,.,.., 1=:d 

'~r" "·r' , ~ ~ '~i ";;: ;' ,~, ell':'~'1 2 I 

FWD 

l WRT 
ENAB 

L REM 

L OFF 

L REV 
-LOCAL 

l F.D 
t JCAL 

REV L HOLD 

L 
01 Sento 

SEl 7 L 1'100 L Jtljl01 
- ~ M{)I LMO<ll 

SEl 6 r-;-- 10; t--+---; l 

SEl 5 i-~'iiwillDiR i LOiR I r--- BRAKE I 
SEt 4 ~l r-;--j L OIR ~ H 

ILorr SElECT~LOIR ~ FWD 

SEl3~~ I 
,FtO It O~R I - , 

SEl 2 I----lREMOTE + 3E R 

SEt 1 ~~t---+---"IR~V BRAKE I 
SEl _ ~B i i +30 +3F I I 

~1·~-----------------TU56-H------------------~·1 

ROI( I) 

I 020m l 
RD~(9) I 
RO~( I) 
010( I) 
OIO(W) 
R02(~) 

RD2(1) 
,O.O( I) 

1
0;0(.) 
RTT(I) 

20m GNO 
to ENAB 
ROI(~) 

~Ol( I) 
I020( ~) 
Ro,m, 
ROa( I) 
~IO( I) 
o IO(~) 
RD2(~) 

R02( I) 

OGO( I) 
O~O(_) 
RTT(I) 

I I r--- lonJSElsl 

I r---~I~;~ ISEl 41 tl 
R orr i LOCAL SEl 3 

IDATA 2 I----c----! A FWD I 
I FlO R ! LOCAL SEt 2 

r--- REMOTE I R HDLD SEl I I REV I 

I +3L ~ R SEt J I I 
I r--- R i OIStON 

+311 SELECT i 

I 
I 

r" 
I 

DATA IJ 

I I 

I 

I 

I 
25 26 27 28 29 30 31 32 33 34 35 I 36 37 38 39 40 4i 42 43 44 

2 I 2 I 2 I 2 I 

I 
I 

2 I 2 I 2 I 2 I 

II I I 

I 7 

2 I 

2 I 

I 

I 

I 

2 I 

2 I 

2 I 

2 I 

I 

I 

I 

2 1 

2 I 

I 
I I 
J. I 

2 I 2 1 2 \ 2 I 

I 

I 

2 1 2 I 2 1 2 I 

2 1 2 I 2 I 2 I 2 1 2 I 2 I 2 ! 

2 I 2 i 2 I 21 21 21 21 21 2 

*GB88 READ/WRITE AMPLIfLlERS ARE. OFFERED AS A 
CUSTOMER CPT. FOR SPEC.IAL APP,-ICATIONS 
NOT R£(,l.,'/RING Ii ')EC.T-,rE ~(J";-;-i':''';'-, THE /, ;t32 

'e ~~~t~_~~,STI5;A~~R~E:~AJ:~C ::~'!~,"~ M.1.Z3. 
f-.TU5~ IJ"'JC;~~'Cj ",3 T,-;,S -':FTJ~.'~ oS DES,"';i\iI-,-:-i;.'::; 

A TU5Col"v1) ANO AT'-.IS-~H (NC.L~O -.lG :1-1'" ...)F'T/:'/'-J. 
IS DES is ,"... ATED f=jlv5~.., ,'vi 

I~\F CONN,~ANO~HER TUS~ USE **THE M941JUMPERMODULESARE r~~~~!O~~~M~OO~E~~!OOEN~O~T!S~!LiE~D'AA!M!~~~D~~~N~~7~~~~~.D~A~~~~l~~~~~~~~E~~~J,~p~M~E~N~T~ 
1 CABLE"'; D'UA- Bc..Ql2.X-'3-c;b,.1 F c..ONN_ I REPLAC ED WITH W513 LEVEL I'F'R5T USED ON PTIONI c jc, r--;,/~ 7C.~~ •• • CORPORATION 

I T U 5 6 UNLESS OTHERWISE SPECIFIED 
I TO TUS'3 USE C.ABLE 'l<0.\1>.,-700G.22:3-0-0I, AMPLIFIER. MODULES WHENTHf TU56 ',MENS,ONI.'.CHES ~~'~'j D~J,~/~ """.C"m.'Ho"'" 
i IS COtuAJECTEO TO A RELAY DRIVER TOlERANCES E!U1 -.~,h,Dn~,d'~ TITLE 

i I TYPE CONTROL. ~ ~";~: r c,Mr-''/~':zY C/"~"O' MODULE 

I 

I 
6 I 5 

I
· •• ~ G 742 JUMPER CARD R£PL.AC~S ~S31 WHEN TU 5'6 IS "NAlSUOFACE QUAur' / ~B~J, E~)3, /~~ _ ! DJ'~E d. 

R£"'OV£BUR~~ANNE~:RfAKSHAAP C-'. :~.;£-~"f C/ .. '-"":I UTIL IZATION I USED WITH POSITIVE OU.TPUT L.OGjIC CONTROL. MATERIAl. ~~Ti'. m:i. 

r 

/ / NEXT HIGHER ASS'!' 

W TU5CO lea REQ'O USE AlL MOOUL£~j C.A6LE~SHOWN A"Ml=TU56-0 D~Ef.O.'?q NUMBER I R'V 

WITH THE EXC.EPTION OF NOTES, LISTED ABOVE'. IF TU5<., .. H I-:=""""'------+SCA:":"':C'L"'E----,.'-.,-' --..; JlMUI TU56-0 -M'.J= 
1'0 REQ'O ONLY MOOULESic.ABLE.S IND. BYAHROW5 ARE' use~ fiNISH! / SHEET lor 1 DIST, I I I I I I I I I OJ 

t 4 I 3 I 2 I 1 

A-II 

o 

c 

B 

A 



D 

c 

J 
B 

A 

A 

T :<T + ~I 
9 .:: 

~ I , 

C2 

7 

+ -;>I- + C! ~!)+ + 
f~~ 

I~ 

LI 
C2 

I 

IS 

9 10 II 

I 
l 

+ + + 

6 

// 

L 
12 13 14 

I 
+ + + 

1 
:...I ... --------------II.OOREF 

.S 
i 'O 

/ /8 

7 

6 

5 

12 i I 

15 16 ,(, 18 I.;:: 

"'2~1/ 2 

\V
1 

I 

I! Ii i I 
+ + 

C2 

I I 

9 
10 
i8 

5 

4 

1//6 

1/ 
I 

5.17 REF 

---, 
/./O.f?EF 

t 

3 
2 

SEE NOTE 2 

4 

3 ,~ 0-0-1 ~~dPOL 

[)rfERl-JAL C.OMPONEN'i l\~'i NOTES: 
ITEM C.OMP 
NO. 

/3 11'£SISTOR 
1/3 RES/STOR 

1'"1- CAPAC-ITOR I -

14 CAPACITOR. -

3 REF 
2 REF 

\ 

GROUND WIRING DETAIL 
SEE NOT£4-

3 

TO 

5 
4 

~SCE NOTE 3 
// 

6 REF 

/ I 
I I 

FINISH 
I I 

i I 

CaNNECTiONS ON /TD,ilS #; j 1i2 TCi 3E 
SOLDERED AND L()CATE:J AT ,\}j;,}/;I,,-,,,i 

PRACTICAL HEIGHT ABOVE BL::: <: 
2. CONN BLOCK TO BE G,'~(JL",DE-:J 

TO GND LV(i AS SHOv/N 
3. USE YELLOW WIRE (ITEM ¥3) FOR 

MACHINE WRAPPED (BL'.JE WIPE 
(ITEM #4) FOR HAND WRAPPEr? 'N1=iIN; 

4; JUMPER GROUND BUSSING AS SHQVIIN 
! PLACE 

2 

A-13 
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I f..l 

+~VI)~-----ll--r--------------------------'I------------------------------------------------------------------~ 
D27 I DI7 016 I 

IN4001 , D672 0672 , 

r~I~.I~~.~' __ ~1 -----------------4--------------~i-------------------------------------I, 
~W~O~~~~ 2)r-----.r--L1 --~I-----r----------------~I----------_:--~I--~----~--------, _-, ____ ,-__ +-__ ,-________ -+ ________ ~~------_, 

I ~I I II I I ~ 
RI9 tRI2 QIO ! I Q9 RI3 

i~----D .. 6-..:7of_Z------,_--_t_-----"oII"'K~--~____ti. D21 470 _ 
r \~ I~ 

221< 020 RI5 II< 2N4920 RI? A\?D22 2N"1-9~20..i.-..II<----~~_+--~------~------__l 

i ~ I 

~""' : 'i. Jig", ~'~.~l l~t.6 ~65 f-------------I
' 

:-f-------------I ~!~t ~!': W ~,~, 
I 05 ' D23 I DE~, ~15' ~~715 i I D24 I De! I 
i I 03 ~ DIZ ! OS; I I iKJ (J) I I i 1 ~2 j 02 IN~~Afl 2~!923 

GND 4

'- _ i I r-_,---_Z,I'+4923 , ri-IIN-j<~.~~A,I----,I-t©';'O:,' I" 1" I 'gj!, I I" ~o, ""I" i~: I ~ i 
R9 
660 

.~ I jR
8 IR' -r -tLC3 ~R3 ~ 'f,N4001!"D672 fR551< R6 f0672 I IN400' ~D3 R4+1 C2. ,D5 R2 

GND 5~ ! 680 ~:5K &~72' 'T',47LF>'5K ·g~?2 ! I 1.5K i J J', 0672 15K f,47UF I, 0672 15K 

GND6V-----~J ___ ~1 ____ ~i~i----~i---~--Lii ~l ____ +l ____ jL' ____ JL' ________ L--I __ Li' ~----~--------~~l----~----~----~_+--L--I~~----~~-J 
I i I 

-!5V ...Mlb,=BB2~ ______ _ J 
R7 ~~~,I -- ---

..%;...0 ------r--~~---J. D8 

OFF ~~----- ~-"-I-------C--I -----------------------------------------_______ ... _______________ ~ ___________________ _*~ 
+5V SA2 

JIO I 

OSC 0 -'S""S2=-________ -1D.,~67~Z---.J1 D7 I 

OSCI -'A~D~2 _______________________ ~ ____________________________________________________________________________________ ~ __ 0.'~72 __ ~ 

t 

InUTTIG I~' 
1_ , .. T 

..l!. R2,. 24. 25. 26 RES. 200 5W S~ ~ -= H!.<> 
4 lU 2 3. 4 RES. 15K ltw 5~ 1300496 2 60 
1 lU4 RES. 8.2K ... S~ 1)03179 _2-

...z. _~ .1 REl;. 1.8K 2W 1~ ~ ~ 

...£ _Wi, 6 .1 RES, 1.SK low <;S 1300391...!& 

...!Io RlO, 11 1.5, 16 I RES lK 1W ,,, 1300366.17 

r-c"" ,.. S:r; iJ00J"5~b 
3 R7 8 9 RES. 66C \ow Sf; 1)01424 ~ 

..! PIN SOCU'I 1209456....!..l. 
1 PIN H()U~ING 1209340 12 

. 1lZ2 ~ DZoDE D?!52 _1~...lQ. 

~ .00.- 10.14- 17 DlQlE D67~ ~ L2. 
Dl1o. 18. 21 22. 27 DlallE 1N1,.OOl .!.~ ~ 

c1 5 CAP. O.22tJF 100V 10'1: KYL1.R 1C00037 ! ] 

C2, 3 CAP. 0.47UF 3Sv 1~ S.TAIIT lOOS965 ....6.. 
..! ell cu, SQJF 50v -lO+7S~ S.'!'AN~ H'QQOllC 2. 
...!.E':'Glih:D CIHCua BOARD SOO652? JJ. 

IIODU.., EX: 0 HISTORY 3 

ETCH BCAp.r MOWR C(NT "A.<nN'5 (' (' 2 

x-v CooRDZNATE HOLE LOCATlO~ ..l 

PARTS LIST 

~ ~TtTUMOTO.R C.ONTROl 

A-IS 



I 

J 

~~~3715 
, D2 D9 

! 
~D4 T IN5624 

i 

R3 R4 
D3 2.2K 82K 

I ' ,.0"" '+ , .0 

R5 
560 

,_ I 
.----_~r:45VI 

2 I 

~OUTI 
'7 

5 r CO~NECTOR 
r:OUT 

I 05 i I 6 

I "+/ A';,PS ~l ~~Q 'i" ?J5624 ~ i 
~ IW T I +151 

I 5% ~~~~I ~~~~~~L~: } , 1-- -' 

R7 R B 
D7 2.2K B2K 

UNLESS OTHERWISE INDICATED: 

L-~~~~~~-+~~~~~~~~-4~~-+~~t-~-r~~~-QG~D 
L-~~~~~~~~~~~~~4-~-*~~~~O_I~V 

DIODES ARE D672 
RESISTORS ARE i/4W, 10%· 
CONNECTOR IS DEC "'1209340 
CONNECTOR PINS ARE DEC #1209456 
FI, F2 ARE 5 AMP 

NOTE: 01,02,04,05 HAVE VARIED PACKAGES 

DE PENDING ON SOURCE. 

SEE DIAGRAM: (fi~~\ MOTOROLA: ~~~::;~ 

BOTTOM VIEW rf~, GE: ~~;~; 

1.~~1~;~".f' I DTE~ANS1STOR ~AD!ODE CONVERSION CHA<~~ 

1,"'0/ ./ -7 , I~~~>.I om '''~"-'-' I ' 

t 

~~:~~~~~~T~~::.~~~!~H,:~ ,~~~Y~;O:.~E~~OA~N~~ ~~I~~~~~~;~;~;;g,~f;L THE 

COPYRIGHT 196 ~ BY DIGITAL EQUIPMENT CORPORATION 

MALE MALE 
AD O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~O RA 

~~~~--tr~----------------------------~----~--~----------------------~O RB 

~-r~----------~~~----~------------------------~~-----------O RC 

--~---+--I~~--------~~------~--~~--------------------------------~--~O RD 

~
o :~ 

r-~=-----------~--------------------~---------------------------O RH 

~-+---T~:~~------------~----~~------------~--------------------------~O RJ 
~-*--~~~~------~----------------------------------------~------------~ RK 

I----=+~"..,;-....".t-=t-~~~-~---------~--~---~~~---~~----~-----~ .:, 
r--r~-------------------------------------------------------~O RP 
r--T--------------------------------------------------~----------~O RR 

BE 0 • 0 RS 

BF 0 ' ;-urr-' 0 RT 

BH O---'~r(--rIK~4~-----------------------------------------------------~O RU 

BJ ....,.~---J----t:-J! __ ~ 0 RV 

BL 0 • 0 RW 

BMO~-----+;---II(~----~~-K5-----------------------------------------------------------~O RX 
BN 0 : I ( : 0 RY 

BP 0 ~_lL -' 0 RZ 
GND AC 0 0 RL 

AMPHENOL 
133-022-03 

AE O~~ --------...~-----..--~ ~~ -----"JK5 
NOTE: c:>\KI K2 K3 K4 

REL AYS ARE WHEELOCK 
~Ngc 260 SERIES 3A I 

-15V AB~ 

DEC FORM 1110 
S~B 107 

~~.;. PORTER !e~~~e!5 

~:~EOR"Y"AN I?.A2T~_6!5 
,F.f\4G I O~T[ 

D.WARDI ..... N 11-25-8e 

jO ... TE 

TRANSISTOR & DIODE CONVERSION CHART mllDlll"l'RELAY G851 

t 

A-17 



THIS SCH(""ATIC IS FURNISHED ONLY FOR TEST AND MAINTENANCE PURPOSES THE 
CIRCUITS ARE. PROPRIETAR'I' IN NATURE AND SHOUlO BE TREATED ACCORDINGLV 
COPVRIGHT 1969 ev DIGITAL fQLlIl",!ENT CORPORATION 

E ____ ---..:12=-0 
RI3 

+ 10V , A2 --+--4---r,,-

UNLESS OTHERWISE INDICATED, 
RESISTORS ARE IK,I/4W,5"1o 
DIODES ARE 0664 

R2 
5K 
3/4 

10"10 
76PR 

OSC.0 
N 

R8 
47 
112W 

GND 

RI4 
4.7K 
10"10 

RI5 
4.7K 
10% 

RI9 
47K 
10"10 

OSC. I 
M 

B,-15V 
R9 
47 
112W 

C ,GND 

CAPACITORS ARE .39MFD,100V, 10"10 
TRANSISTORS ARE DEC65348 

L--~~~--~--------~ __ --+--4---+--r--~-+-~~-----D,+5V 
EllS DEC740 I 
PI N 14 ON EACH IC '+5V 
PIN 7 ON EACH IC' GND 

TI"I15 SCHEMATIC IS hJR"'ISHED ONLY FOR TEST AND MAINTENANCE PURPOSES THE 
CIRCUITS AJH I.>f.lOPRIEU,FI'I' IN NATURE AND SHOULD BE TREATED ACCOROINGL V 
COt-'vRIGHf 1969 B'I' OIGllAL ~QUIPMENT CORPORATION 

R I 
220 

R2 
220 

UNLESS OTHERWISE INDICATE D 
CAPACITORS ARE 100V 5"10 
DIODES ARE 0664 
RESISTORS ARE 114W, 5"10 
TRANSISTORS ARE DEC 1008- S 
EI,E2 ARE MCI709CG 
E3 IS OEC7400N 

PIN 7 ON E3'GND 
PIN 14 ON E3=+5V 
R7 IS PCT CERMET HELITRIM 76 PR 

04 
OEC6534C 

CI4 
.0IIfD 

RI2 
470K 

01 
IJ£OOO9B 

RI7 
IK 

+5V 
RI4 
I K 

RI5 
3 K 

GND 
B 

_15V 

TRANSISTOR & DIODE CONVERSION CHART TITLE MANCHESTER 

W~~l~~~~DEc~,ooek_s:t.M~M'o~"" :j~DmDDmD READER/WRITER G888 
IN64~ 
S ... 

2Nl0098 

t 

A-I8 

~ 



I 
I 

I 
-.1 

o 
E 
F 
H 

UNLESS OTHERWISE INDICATED: 
DIODES ARE IIR2066 
TRANSISTORS ARE DECS!l34D 
E I IS DEC7420N 

R2 
390 

3 ... 1-0-0 .. 0,.1 SJ: 81 
HlannN j3CIool ]lIS I 

RS RII 
390 390 

A +&V 

lCI 

T·OI 
liFO 

I 

I 
! 

C OND 

Q6 
DEC 
3790 

PIN 7 ON IC • GND 
PIN 14 ON IC = +!lV '----------~---------....::.- B -1!lV 

.:lEe FCR~ ,I\jO 
OR8102 

RESISTORS ARE 1/4W,10% 

PARTS LIST A-PL-M040-0-0 

THIS SCHf~"TtC IS FURNISHED OKLY FOR TEST AND MAf"TENAHCE PUII!POSES. THE 
CIRCuiTS ARE PROPRIETARY IN NATuRE AND $I-IOuLD BE TREATED ACCORDI .... GLY 
COPVRtGHT 19157 BY DIGITAL EQUIPMENT CORPORATION 

t 

, 
11.30 

r------~~--.----~----~~-----~------._-~----_.-----~---~+:~ 
C22 R8 RII !i12 R2 RI6 C21 RI9 R22 RI E2 R5 

1,500 IBO 
R4 
330 

L2 C4 
1,000 MMF 

01 ~I---<~~t--~--I--l 
.0IMFO 

HI~ 
C2 
.~~. 

IJI--j~ 

I EI~~ ~5V 
TRIGGER 

FI IN 
H2 

UNI.ESS(iT_lIIDICATED' 
CAPACITORS ARE IQOV,IO"/. 
TRANSISTORS ARE 2N4274 
RESISTORS ARE 114111, ~% 
DIODES ARE 0664 
C3 a ell ARE M¥LAR 
EI IS OEC74H40N 
PIN 7 ON IC'S: GNO 
PIN 14 ONIC'S: .sv 
liZ a 1'113 ARE HEL ITRIM POT. 78PR 
I.OMFD CAPACITORS ARE TANTALUM 
E21S.!lEC.7.~ 

68PF 680 180 180 1,500 68PF 680 180 

S2 CI2 
1,000 MMF 

RI5 
330 

NI~~~~~~~ 
.01 MFO 

SI~ 
CIO 
.lMF~ 

vi --jH 'R14 

C9~0 I 33 
PI ~~ L-__ +-_~ __ ~~ ___ ~ ______ ~ 

~~V 
TRIGGER 

R I IN 
M,2 

I I 

HEY-F2 

PARTS LIST A-PL-M302-0-0 

'~~~ 1~:;''''1 TRANSISTOR & DIODE CONVERSION CHART 

'l:,"'" !DATE DEC a.u Ti~NE SHOT DELAY M302 

O£CfOfl:M NO 
DR8102 t 

A-19 



THIS SCHEMATIC IS FURNISHED ONLY FOR TEST AND MAINT[fltANCE PURPOSES THE I 
CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY 
COPYRIGHT ••• 7 BY DIGITAL EQUIPMENT CORPORATION 

DEC FORM NO 
ORB1D2 

NOTES: 
PIN 7 ON EACH IC = OND 
PIN 14 ON EACH IC = +5V 

C I FI F2 KI K2 

~ ~ ~, ~ ~ 
AI BI 01 E I 02 E2 HI JI H2 J2 

~
N13 ~N28 ~S16 ~S2" ~V28 
E2 E3 E2 E2 E2 

I 2 10 9 4 5 13 12 10 9 

LI MI L2 M2 PI RI P2 R2 T2 U2 

+5V ---A2 

NOT USED -1!lV --- 82 

OND --- C 2, TI 

r-----~-----+---.-+5V 

R2 R4 

"r- CI 

~UI~VI 
+3V BV 

RI R3 C2 

~----~----~--~--GND 

E I THRU E3 INTEGRATED CKT. DEC7400N 1905575 
RI AND R3 RES. 750 1/4W 5% CC 1301401 

PARTS LIST A-PL-MI13-0-0 

REF ERE N CE 0 ES I GNAT 10 N --'--=-PAC-:R=T-=-S -:-L-=:~S=::ETgo.:;C,-,-R I"--PT.:...:I.=.;ON.:..-____ -'---'-P.:.:;A R.:...:T_N:;cO",-. --i 

t 

" 
~HIS S~H'M~T''::~!~~N,SH~O.o"y fO'~'.'T."D ~~I~:~~~:':E. PU.:'_':'.": THE I 
COP-Y.'G-HT '''7 BY OIGITAL 'OUI'MENT CO'PORATION 

~~ 
~~ 

EC FORM NO o 
ORBIO;? 

u~ 
g g! 
g~ 
i~' 

AI~ 81 : EI 8 E I 
CI 
01 

5 

D2~ 
EI 'y-J2 ~: 2 

H2 

NOTES: 
PIN 7 ON EACH IC = GND 
PIN 14 ON EACH IC = +5V 

O,N 

"'.:\'..u... 
C,~Ddt~ v 

;;Gfr~ 
PROD 

+5V ---A2 

NOT USED -15V ---B2 

OND ---C2, TI 

FI~ 
13 

I B MI~ 
E3 "y--SI HI I E2 LI 

JI ~: I 
KI RI 

5 I 

K2==E 
E2 'y-P2 ~~ ~ I E3 'y--V2 ~~ 2 

N2 U2~ 

+5V 

R2 R3 

C3 CI 

~UI >---VI 
+3V +3V 

RI R4 C2 

OND 

EI THRU E3 INTEGRATED CKT. DEC7420N 1905577 
RI B R4 RES. 750 1/4W 5% CC 1301401 

~~C3 
RES. 330 1/4W 10% CC 1300293 

CAP .• 01 MFD 100V 20% DISC 1001610 
PARTS LIST A-PL-M "7-0-0 

REFERENCE DESIGNATION DES.cRIPTION PART NO_ 

PARTS LIST 
DATE TRANSISTOR & DIODE CONVERSION CHART mamDDma 

TITLr 

6 4 INPUT '-1<'67 
DATE 

OEC ElA DEC '" NAND GATES MI17 1021-i1 
DATE ! EQUIPMENT S~E 1 C~SE lM"7_"~:B;R I ~v l-v-n-, CORPORATION 
CATE 

............ c ..... SS .. C .. ..,SIlTTS 
PRI/'\jTEDCIRCUITREV JEI I I I I I 

t 

A-20 



~ -+ t-") 

• ------------------_ .. _-----
THIS SCHEMAiTlC IS FURNISHED ONLY FOR TEST AND MAINTENANCE PURPOSES. THE 
CIRCUITS AR( PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY 
COPYRIGHT'I!TO IY DIGITAL EQUIPMENT CORPORATION 

BI EI 01 CI 

+ + ~ E3 

J9 

A2, 
~5V , 

TI,l2, 
Nl,C!, 
JZ, 
GNO '" 

-1.5V,E2-

B2 
15V'-

II 

AI FZ 10 

1 C2 
IC3 --

V· 
CI 

R3 

OIUI11&1·OIUI 
1.5K 

100V 100V 100V 
20°/. 20°,. 20./0 

CII ,'2 

RI 

+ CIO 
15ul '" 

1 I 026 I20V 
02 H2 -

027 

028 

R33 
300 I.., 

Kl O
/. 01 

15V 

+ C9 T 15ul 
R2 

20V 
10% 

-3V 

lJNL ESS OTHERWISE IProICATED' 
RESISTORS ARE 3K, 1/4W, 5% 
DIODES ARE 0664 

CAPACITORS ARE 150 pt, 100\1, 5% 
TRAI'ISISTORS ARE DEC3009B 
IC'S ARE DEC7404 

r-r-,----------- -----,--, ---- - - -
i: .. 

~;g 
~~g 

5 t 
O(C '-QAM NO 
ORe 102 

HI FI KI JI MI L I 

_4 
.... ~ 

10 

1'" 
I.SK _ 

C5 

R6 

PI NI 51 RI 

~ _' __ E2'3 
j 

E2 

f-Y 1.5K 1.5K 

C6 C7 

R22 

----------'--, 

T;~ UZ V2 VI 

_4 l 
_J' 

12 

E3 

13 

-1: 
C8 

R26 R30 

(/) 
u 



THIS SCHEMATIC IS FURNISHED ONLY FOR TEST AND MAINTEf'tANCE PURPOSES THE I 
CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY 
COPVRIGHT 1968 BY DIGITAL EQUIPMENT CORPORATION 

DEC FORM NO 
ORB 102 

0>--------0 AI 

o OBI 

~0------....,0 C I 

00------....,0 01 

00-------....,OEI 

00--------....,0 FI 

00----------0 HI 

00---------....,OJI 

00-------....,OKI 

00---------....,OLI 

00--------....,OMI 

00--------....,ONI 

00--------""'0 PI 

00-------~ORI 

00---------~Osl 

00-------~OTI 
R2 

~UI 
RI 

~VI 

o SPLIT LUG 

THIS SCHEMATIC IS FURMSHED ONLY FOR TEST AND MAINTEI'4ANCE PURPOSES THE I 
CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY 
COPYRIGHT 1968 ey DIGITAL EQUIPMENT CORPORATION 

C2 0 0 

020 0 

E2 0 0 

F20 0 

H2 0 0 

J2 0 0 

K20 0 

L20 0 

M20 0 

N20 0 
P2 0 0 

R2 0 0 

S2 0 0 

T2 0 0 

U2 0 0 

Y20 0 

~---- iRES. 10 1/4W 10'10 CCl 1~00170 
r-~----;:;-=",-:-;-;---;;-;----------. ¥TS LlST--·· ... -.- . TA-PL M90e-Q-O 

~NCE·-DESIGNA~~ __ I>ARTS ~I~STCRIPTION __ . ____ ~~ 

t 

5 CABLES OF ~ CONDUCTOR 
SHIELDED COAXIAL CABLE 

-

DEC FORM NO 
DRBI02 

r~--------------_---A~--------------------~\ 

o 0 I 0 0 ! ! I I 0 0 ! I ! ! I ! ! 0 0 0 ! I ! I I 0 I 000 0 0 
AA AB AC AD AE AF AH AJ AK AL AM AN AP AR AS AT AU AV BA BB BC BD BE BF BH BJ BK BL ~ BN BP BR BS BT BU BV 

NOTE: 

o ARE SPLIT LUGS 

PARTS LIST IS A-PL-W032-0-0 

t 

A-22 



THIS SCHEMATIC IS FURNISHED ONLY FOR TEST AND MAINTENANCE PURPOSES THE 
CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY 
CQP'YRIG.,r 1965 BY DIGITAL EQUIPMENT CORPORATION 

OM 
v 0>---01114.---<0 U 

'~ i '~ iN~~05i ~~;605i i ~ • Q9 i i 
I ,.,. " 

i QI I Q3 I I ~ QII I I ,,:~ N3605. N3605 2N5605 2N3605 .. .. .. .. - 02 - D~ 01 05 

RI R2 R4 R5 R6 
4,700 7,500 4,100 5-'. 

UNLESS OTHERWISE INOICATED - ............ " ... "" ............ 

DIODES ARE 0- 664 

RESISTORS ARE IO,OOOj 1/4Wj 10 -,_ 
RESISTORS ARE 1/4 W,IO·;' 

.. -09 

R8 R9 
1,500 
5"1. 

NOTE, TO BE USED ........... ,. _ ....... 

1,..:5 SCr-EMATIC IS fwRr..,SHED ONL~ FOR TEST A.NC MAINTE"'Ai"<CE PURPOSES THE I 
CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY 
COPYRIGHT 1969 BY DIGITAL EQUIPMENT CORPORATION 
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~[C ~OR~ NO 
DRBiOZ 

... 
I 

.. .. I .. .. 
010 - ~ 

I 
~ ~ 

013 014 011 018 

RIO RIZ RI3 RI4 RI6 RI1 RI8 
4,100 1tyJO 4,100 7,500 4100 

5% 5% 

WHEN SOLID STATE DEC TAPE TU55 IS -- ............ - . .......... .... - _ .. -- ... --- ._- __ , - ",' 

g~~~.G5 TRANSfSTOR & DfODE CONVERSION CHART 

OE'C2894-1 NONE 
2111:5605 SAME 
0662 IN645 
0664 IN3606 

t 

~ A~' 

AO~---------~0A 

B o>-----------~0 8 

CO>-----------~"C 

DO>-----------~00 

E~O----------_00E 

FO>-----------~0F 

"O>-----------~ 

JO>-----------~0J 

KO~---------~ 

L~O----------_00L 

M~O----------_00M 

NO>-----------~0N 

>-----------~0P 

RO~----~~----------~ 

so>--------------------~~s 

TO>--------------------~0T 

>-----------~0U 

VO~------------------~0V 

TRANSISTOR & DIODE CDNVERSION CHART 

t 

A-23 

.. 
~ 

021 

RlO R 21 
7,500 
5% 

.. 
~ 

022 

R 22 R24 
4,100 7,500 

5% 

1125 s.~l 
,i~DT g; 

0 5 % 
T 

I 

1 
.~~ ;::; 
liFO 

0-

nO! 
0-

,'0 36 
662 

., 
0-

03 7 
662 0-

R2 6 
o 
w 

56 
112 

8- 15V 

~ T'Tlf BLANK MODULE 
~ W990 



T"'S SCHEMATIC IS 'UR.,SH'O ONLY roR TEST AND MAINTENANC' PURPOSES. TH' J 
CIRCUITS AIU PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY, 
COPYRIGHT 1969 IV DIGITAL EQUIPMENT CORPORATION 

+50 0 

+100 0 

-15 0 0 

GNO - ---0 

0 ~ 

IAIl 

A 
v 

[ FI 3 
~ 
.d ns ,8V. 3A. 
d 

~,' 
J )----.-----( ) 

BRASS ~ RI F2 GRN. 

~)P2 <::> 
Co< + 
=< Co:: 
=< 
Co< 

Co< 

2 =< 

~ COMMON 

~""''''- 3 TI ----0 
BLK 

NO"( 
0-

~.-t )~-
Co 

SEE 
Co 

~ 
Co 

""" ~ (I -
<> 

F' £ .... ~u 
Co 

}-C. -<02 r-
Co 

~ R~ 
r J ~ 

>= F~ ,,38V 8A >-'-
=< >- ORN. 
=< ~ ;-
~ >0 ~ I 

4 
~ f8 5 F3 FUSE 6AMP'AGC6 1209361 zo 

" _ ... _._--- ---.. ~-- -~ I 

J 

REF PARTS LIS T A PL-7 2 ~n)-O L() 

-~------ ...... N 
4A., F2. FUSE 5 AMP 125 V ~1007221 

I'-

NOTE 
-- -~ ----- ~- - w; 

1-1 FUSE 3AMP 125 V 8007218 0<.> 
... - .... ~ ~ 

INPUT VOLT JUMPER CI ('AI-: 22., GO MF O. 50 V. 1·)·:9189 ~ 
50/60 CPS -- - ----

C2 CAP 35000 MFO 25 V. 10000'18 
117 V IA3 ... 2-4A 

TRANS. #-T-7'lS9C TI I~ 09r,:8.' 
220 V 2-3 ----------

RI,R2 FIX ED RES. ,-5W 100 Il 1:3025'3':' 
---- --~- - - ----... -- .-----

01,02 REC BRIDGE OMI 1'02933 

PI '<ECEPTICLE u 160-4 1;,01251 

P2. PLUG 160-5 1201252 

REF OESIGNA TION OEseRI PTION PART NO. 

PARTS LI5T 

«.!I ~:~~ 8:2ot~ TRANSISTOR & OIODE CONVERSION CHART mamaama 
TITLE 

~; ~~ C~K'07"""", DATE O'C "A DEC "A POWER SUPPLY 725 ~!i gig -22- JI 

'tGZ$..,f ~~(E EQUIPMENT S~E 1 C~~E 17 2 5 NUO·£R I \ RC' W~ ~f 
II CORPORATION 

~ ~f\~ ~ ~:\"E,\~ .... "N .. "D ............ CIolU •• "". PRINTED CIRCUIT REV. I I j ILl I ~ ~ ~- --J,... ...... _ -~ ~ .. ~ 

CFOfIM NO. 



READER'S COMMENTS TUS6 DECtape TRANSPORT 
MAINTENANCE MANUAL 
DEC-OO-HRTC-D 

Your comments and suggestions will help us in our continuous effort to improve the quality and usefulness of 

our pUblications. 

What is your general reaction to this manual? In your judgment is it complete, accurate, well organized, well 

written, etc.? Is it easy to use? 

What features are most useful? -------------------------------------------------------------

Wh~fuufu~yoofi~withfuemanual? __________________________ _ 

Does this manual satisfy the need you think it was intended to satisfy? ____________________________ _ 

Does it satisfy your needs? Why? 

Would you please indicate any factual errors you have found. 

Please describe your position. 

Name ________________________________ __ Organization _____________________________ _ 

Street ___________________________ _ Department 

City -----____ _ State ---_________ _ Zip or Country _______ _ 
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