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PREFACE 

This manual has been prepared to pennit separation of the first three 
sections I which then fonn an operator's manual. Material for these 
sections has been scaled to the requirements and training of computer 
and off-line system operators. 

Sections IV and following are addressed to the engineer responsible 
for setting up and maintaining this equipment on site. Material 
covered includes: 

• Installation of the tape system in system cabinets 

• Checkout procedures and requirements 

• Interconnection of the tape and data systems 

.. Principles of design and operation 

• Module replacement and adjustment. 

Users of WANGCO equipment may reproduce this manual 
to any extent necessary to satisfy their own requirements. 
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2. 

SECTION I 

GENERAL DESCRIPTION 

This manual describes the operation and maintenance of the 
WANGCO Mod 10 digital magnetic tape transport system. 

PURPOSE 

The system provides the equipment necessary to: 

A. Move half-inch magnetic tape across a read-write head in 
response to commands from remote equipment or to signals 
generated from the operator's control panel located on the 
transport; 

B. Read or write data on magnetic tape and transfer this data 
between the transport and the controller. 

DESCRIPTION 

The Mod 10 is shown in Figures 1 - 3 of this section. 

In a computer or other data processing system I the magnetic tape 
units are used to store very large amounts of data. Recovery of the 
data without errors depends on proper installation and maintenance 
of the tape units and the tape itself. The Mod 10 has been designed 
to permit easy operation and simple maintenance; it also has ample 
safeguards to protect the tape from damage during its use with the 
tape unit. 

In its standard versions I the Mod 10 uses half-inch computer-grade 
tape I on reels up to I 0 -1/2 inches in diameter. The file or supply 
reel mounts on a hold -down knob that is the same size as the knobs 
on IBM units. Data on the tape is written so that it may be read 
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by IBM systems; tapes written with IBM equipment may also be 
read on the Mod 10. Seven or nine tracks of data are written on 
the tape at densities of 200 I 556, 800 I or 1600 characters per 
inch. In the Mod 10, two NRZI densities are provided in the 
following combinations of the three standard fonnats: 200 and 
556, 556 and 800, 200 and 800 for the seven-track fonnat, and 
800 for the nine-track fonnat. When data is written on tape at 
a density of 1600 characters per inch, it is phase encoded and 
onJy t..he single density is provided in the system = 

Tape speeds that are standard to the Mod 10 are 10 , 12.5, 
18.75, 25, 37.5 and 45 inches per second. With all the com
binations of tape speed and data densities considered, data may 
be transferred into or out of the tape system at rates from 2000 
to 72,000 characters per second. 

During nonnal operation of the tape unit with the data system, tape 
motion and the reading or writing of data are controlled by the 
system. When the tape system is not under computer control 
(i. e. , when it is off line), tape motion can be controlled by the 
operator through pushbuttons on the front of the m<;lchine. Indicator 
lights are also provided to show the conditions under which the 
equipment is operating. Complete details about these functions 
a nd indications are provided in Section II. 

When the system is operating I the speed and direction of the tape 
are determined by the capstan. As it turns I the capstan pulls the 
tape past the head assembly so that it may be either written or 
read. For the tape system to operate efficiently I the tape must be 
started and brought up to speed as quickly as possible. The \¥eight 
of the tape on the reels prevents the reels from starting as rapidly 
as the capstan, so a small length of tape is held by buffer arms 
near the supply and takeup reels. When the capstan starts quickly, 
the buffer arms are either pulled in or released by the tape motion. 
Changes in the position of these anns result in the supply and takeup 
reels either feeding tape to the capstan or taking up the slack created 
by the capstan motion. 

Reflective markers at either end of the tape prevent it from being 
pulled completely from either the supply or takeup reels, except 
when the operator wants to change the reel. A sensing post near 
the read/write head assembly illuminates the tape and issues a stop 
signal when the marker reflects the light into a photocell. Markers 
for the beginning and end of the tape are' on opposite sides I providing 
to the computer or data system an indication of which end of the tape 
has been reached. 
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To provide the greatest assur~nce that data on the tape will be read 
correctly I the tape is cleaned just before it gets to the head assembly. 
The tape cleaner has small holes into which loose dirt or oxide is de
posited as the tape is drawn across the cleaner. For best system oper
ation, the dirt must be removed from the cleaner periodically I as 
described in Section III for the important operator maintenance functions 
of head assembly and tape guide cleaning. 

SPECIFICATIONS 

Transport specifications are listed in Table 1. 

Table 1. Mod 10 Specifications 

Data Density: 

Tape Velocity: 

Rewind Speed: 

Total Speed Variation: 

Start/Stop Distance: 

Start/Stop Time: 

Head: 

Number of Tracks: 

Recording Mode: 

1-3 

9-track--800 cpi I 1600 cpi 
7-track--800/556, 556/200, 800/200 cpi 

10,12.5,18.75,25,37.5,45 ips 

150 ips Nominal 

±. 4% maximum 

start distance = • 17 ±. .02 in. 
stop distance = • 19 ±. .02 in •. 

37.5 ±. 2.5 millisec at 10 ips 
30.0 ±. 2.0 millisec at 12.5 ips 
20.0 ±. 1.3 millisec at 18.75 ips 
15.0 ±. 1.0 millisec at 25 ips 
10 .0 ±. O. 7 millisec at 37. 5 ips 

8. 3 ±. 0 • 6 millisec at 45 ips 

dual gap or single gap 

7 IBM -compatible 
9 USASCII -compatible 

NRZI or PE - IBM and USASCII compatible 



Table 1. Mod 10 Specifications, cont'd. 

Static Skew I WRITE: 

Static Skew I READ: 

Dynamic Skew: 

Tape Specifications: 

Reel Size: 

Tape Tension: 

Electronics: 

Tape Unit Interface: 

Weight: 

Height: 

Width: 

Depth: 

Power: 

Operating Environment 

Temperature: 

Relati ve Humidity: 

Non-Operating Environment 

Temperature: 

Relative Humidity: 

Altitude: 

I - 4 

electronic skew compensation 
supplied on dual gap units 

100 micro- inches, maximum 

75 micro-inches I maximum 

computer grade I O. 5" wide, 1. 5 mil 
thick Mylar base 

up to 10. 5-inch diameter, IBM hub 
compatible 

8 • 0 ±. a • 5 oz. 

silicon solid state and 930 series 
DTL logic 

DTL logic (l0V! true) 

100 lbs. 

24" 

19 11 

1111 (from mounting surface) 

110-125 VAC ±. 10 %, 
2.3 amps/220-250VAC ±. 10%, 
1.2 amps, 4S-60Hz 

20 - SO %, non -:condensing 

15 - 95 %, non-condensing 

o - 20, 000 fe e t 



(A) Tape System for Speeds of 25 IPS or Less 

(B) Tape System for Speeds of 37 • 5 and 45 IPS 

Figure 1. Mod 10 Tape System - Front View 
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Figure 2. MOD 10 Tape System - Rear View 
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Figure 3. Front View with Overlay Removed 
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SECTION II 

SYSTEM OPERATION 

Operation of the Mod 10 tape system requires only a few simple pro
cedures. These include tape loading and unloading I manual rewind I 
power failure recovery I and possible other special operations required 
by the data processing system using the tape equipment. 

TAPE LOADING is made particularly easy by the toggle-action hold
down knob (Figure 4 ) designed for the Mod 10. Positive indication 
is provided by the knob for installation of the reel and for the locked 
condition. To prepare the knob for installation of the reel, depress 
the toggle at the enp marked PRESS. It will remain in that position. 
Place the tape reel on the knob I with the write enable ring I or the 
slot provided for it, toward the tape unit. This will automatically 
position L~e end of the tape on the reel for proper threading. After 
pressing the reel firmly against the knob I using the fingertips against 
the REEL HUB ONLY, pres s the extended end of the toggle tab until it 
is flush with the face of the hold -down knob. The snap action of the 
knob will be distinctly felt, and the knob is then firmly locked. It is 
not necessary to hold the reel against the knob when the knob is being 
locked. Care should also be taken to avoid pressing the reel flanges 
against the tape pack when loading the tape or locking the knob. 
Pressure of the flange against the tape edges causes two types of 
damage: oxide is dislodged from the film I causing potential read 
errors; deformity of the edge of the tape results in misalignment of 
the tape as it passes the head I with an increased possibility of errors. 

To thread tape on 10 I 12.5 I 18.75 or 25 ips Mod 10 systems (Figure 5) I 

follow this procedure: 
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1 • Lead the end of the tape over the buffer ann guide 
and down through the slot guide in the head assembly 
cover. The passage of the tape through the slot causes 
the small shield over the head assembly to move away 
from the head. The tape then tracks properiy over the 
read/write heads and other elements in the head assembly. 

2. At the capstan end of the head cover slot, lead the tape 
around the capstan and over the top of the other buffer 
guide. 

3. Pass the tape over the top of the fixed takeup reel, 

4. Press the end of the tape against the hub through one 
of the openings in the reel flange. 

5. Holding the tape against the hub, turn the reel until the 
end of the tape is overlapped and secured by the next 
tape layer. 

6. By hand, wind three full turns of tap~ onto the takeup reel. 

7. To complete the loading operation, firmly press the LOAD 
pushbutton on the operator's control panel (Figure 6). 
Both buffer ann s will move to their nonnal operating 
positions and the capstan will pull the tape forward 
until the beginning-of-tape (BOT) marker reaches the 
photosense assembly. Control of the tape system will 
then be turned over to the data system tape controller 
automatically; and the ON-LINE indicator and LO.lI~D indi
cator will light up. No operator action is needed to put 
the tape system on line. 

8. If the on-line mode is not desired I the tape unit may be 
taken off line, for control from the operator's control panel, 
by pressing the RESET pushbutton. 

To thread tape on 37.5 ips or 45 ips Mod 10 systems (Figure 5), follow 
the previously described procedure for 25 ips units, except that the tape 
must be led across both rollers of each buffer arm guide assembly. 

II - 4 



At the conclusion of a tape system operation with the computer I or at 
other times when it is necessary I the tape will be rewound onto the 
supply reel. Normally I the computer or data system will issue a re
wind command without operator participation. Other conditions will 
sometimes require the operator to rewind the tape by pressing the 
REVVIND pushbutton on the operator control panel. This will result 
in high-speed reverse operation. When the beginning-of-tape marker 
reaches the photosense unit I the rewind will be ended j and the tape 
unit will advance the tape until the reflective marker is at the photo
sense head. 

TO UNLOAD THE TAPE I push the REWIND pushbutton again. The tape 
will be pulled through the tape path and returned to the supply reel. 
The tape reel may then be removed from the machine by pressing the 
knob toggle to the unlocked position. Again I care should be taken to 
avoid damage caused by pressing the reel flanges against the sides 
of the tape. 

In the event of power failure while the system is on line, the buffer 
arm s will extend and tension on the tape will be relaxed I preventing 
any possible tape damage. When power has been restored I tape system 
operations may be resumed by first taking up the tape slack and then 
pressing the LOAD pushbutton. When the buffer arms have returned to 
their operating positions, pres s the RESET pushbutton to stop tape 
motion. Then pres s the REWIND or ON-LINE pushbutton I depending 
on the requirements, of the system with which the Mod 10 is operating. 

In the following list, the other operator control functions and indicators 
(Figure 6) are described I v.Jit...~ a revieVI of those already mentioned: 
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r PO\VER 

LOAD 

ON LINE 

FILE 
PROTECT 

REWIND 

This is a combination pushbutton switch and 
indicator ~ The indicator is on when regulated 
power has been supplied to the Mod 10. For the 
convenience of the maintenance or customer 
engineer ,. a power switch is provided on the 
power supply chassis at the rear of t..l}e machine. 
It is acces sible only when the tape unit is swung 
open for service. 

After threading the tape, press this combination 
pushbutton switch and indica tor to complete the 
tape loading operation. Tape is automatically 
advanced to the load point, or beginning-of-tape 
marker I and then the tape system goes on line. 
LOAD and ON LINE will be lit when the action is 
completed. The LOAD light will go out when the 
tape is advanced from the load point or rewound. 
The LOAD light will be lit any time that the tape 
is positioned at the load point. After this sequence 
of opera tions is completed the switch becomes 
functionally disabled and can only be re-enabled 
by loss of tape tension. 

This is a combination pushbutton switch and 
indicator. As previously mentioned I it is lit when 
the system is under control of the computer or 
data system. If the system is off line and if con
trol is to be turned over to the com~uter, press 
the ON-LINE pushbutton. The system will be 
returned to the OFF-LINE mode if the system inter
locks are lost, an OFF-LINE controller command is 
sensed I or the RESET pushbutton is depressed. 

This is an indicator that is let when a write enable 
ring is not installed on the file reel. When a supply 
reel is put on the machine with the write enable ring 
in place in the slot at the back of the reel, the FILE 
PROTECT light will be off. This indicates that data 
may be written on the tape. With the ring in place I 
protective circuits in the tape system prevent data 
from being written on the tape. 

Pres sing this pushbutton switch will result in rewind 
of the tape at high speed. The operator can stop this 
reverse motion by pressing the RESET pushbutton. If 
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REWIND 
(cont'd. ) 

FORWARD 

REVERSE 

RESET 

RESET/UNIT 
SELECT 

RESET is not pressed I the tape will go beyond 
the beginning-of-tape marker, stop, and then 
automatically return to the load point. If the 
REWIND pushbutton is then again pressed, the 
tape wiil be drawn out of the tape path and the 
unload sequence will be completed. If the tape 
system is under computer control, the REWIND 
pushbutton is disabled. This safety feature pre
vents accidental tape damage. 

This is a combination pushbutton switch and 
indicator. The pushbutton will function only 
when the rrachine is off line. If the ON-LINE 
indicator is on, pressing the FORWARD push
button will have no effect. If the ON-LINE 
indicator is off and the FORWARD pushbutton is 
pressed, the indicator will light up and the tape 
unit will move tape in t he forward direction at 
the normal tape speed. To stop the machine, 
when it is running in this mode, pres s the RESET 
pushbutton. 

If the ON-LINE indicator is on, the REVERSE 
pushbutton is disabled. If the tape unit is off 
line, pressing this combination pushbutton switch 
and indicator will light the light and move the 
tape in reverse at the normal tape speed. To 
stop the machine when it is running in this mode, 
pres s the RESET pushbutton. 

This switch is used only on NRZI units. All tape 
motion, except UNLOAD I will stop when the RESET 
pushbutton is pressed. Pressing RESET clears all 
read, write and control functions. It also removes 
the tape unit from on-line operation with the computer 
or data system and turns off the ON-LINE indicator. 

This switch is used only on all Phase Encoding units 
and replaces the normal RESET switch described above. 
This switch performs all the functions of the RESET 
switch but in addition, it houses the UNIT SELECT 
INDICATOR. This indicator is illuminated if the 
unit has been selected. See Figure 6-D. 
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UNIT SELECT 

DENSITY 
SELECT 

This switch is standard on all Phase Encoding 
units and optional on NRZI units. When this 
switch is used I the REVERSE switch is not 
installed. This is a 4-position switch used to 
make the transport assignment in a daisy chain 
configuration. A particular drive in the daisy 
chain is automatically selected if the switch 
identification number corresponds to the controller 
select line which has been conditioned TRUE. 
See Figures 6-C and 6-D. 

This alternate action switch is optional for NRZI 
units. When it is used I the REVERSE switch is 
not installed. When depressed to select High 
Density I it conditions the data electronics to 
operate at the high data transfer rate and also 
causes the indicator to light. When the switch 
is again depressed, the lower data rate capability 
is selected and the light is extinguished. See 
Figure 6-8. 
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SECTION III 

OPERATOR MAINTENANCE FUNCTIONS 

Proper and regular maintenance of the Mod 10 tape handler will assure 
operation at the high levels of data and mechanical reliability that 
have been designed into the system. Particularly important are the 
operator maintenance functions that are intended to keep the system 
free of dirt and contaminants. At the high densities of data on tapes 
written or read with the Mod 10, extremely small particles of dust or 
oxide from the tape are capable of causing data errors. Careful 
attention to the cleaning procedures described in this section will 
assure the greatest possibility of trouble-free operation. 

TRANSPORT AND HEAD CLEANING should be performed after every eight 
hours of system use. Following are the steps to be carried out: 

1. Remove tape from the tape unit I as described in Section II. 

2. Remove the head covers by pulling both pieces, 
one at a time, directly away from the front of 
the machine. The covers will come off with a 
gentle, steady pull. 

3. Moisten a soft, lint-free cloth or Q-tip applicator 
with isopropyl alcohol. After the head surfaces, 
including the surface of the erase head, have been 
carefully swabbed, they should be dried with a 
separate clean and lint-free cloth. Sep Figure 7. 
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4. Clean the face of the tape cleaner I following the 
same procedure described in step 3. 

5. Clean the head g~ides and head guide blocks I shown 
in Figure 7. The guide blocks are immediately in 
back of the guides. Dry all parts with a clean, lint
free cloth. 

6. Clean the rolier guides (Figure 8 ) , rotating them to 
be sure all surfaces are cleaned. Dry with a clean, 
lint-free cloth. 

7 • If it has been removed, replace head cover by aligning 
the holes in the cover with the mounting pins on the 
transport and pressing finnly into place. 

CAPSTAN CLEANING should be perfonned after every eight hours of use I 
following this procedure: 

1 . Moisten a cloth with water. 

2. Rotate the capstan slowly with one hand, without touching 
the rubber surface. 

3. At the same time I clean the surface of the capstan with 
the moistened cloth. Make a visual inspection of the 
capstan surface for abrasion or polish; if defects are 
observed I contact the maintenance engineer. 

4. Dry the capstan with a separate clean and lint-free 
cloth. 

Additional cleaning requirements are carried out at longer intervals. 
Every four months the entire surface of the tape unit should be 
cleaned, making sure that accumulations of dust around the hold
down knobs and in the head area are removed. Head covers should be 
removed and cleaned on the inside and outside I making sure that all 
deposits of dust and other possible tape contaminants are removed. 

Any periodic maintenance functions beyond those described here are 
suggested for perfonnance by customer f' .. gineers. Details of these 
additional procedures are described in Section VI. 
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2. 

SECTION N 

INSTALLATION AND INITIAL CHECKOUT 

This section provides installation instructions for the Mod 10 magnetic 
tape system. Infonnation on unpacking the system and on the procedure 
for electrically connecting and checking out the system is included. 

UNPACKING AND INSPECTION 

Inspect the shipping container for evidence of in-transit damage. 
Contact the carrier and manufacturer if damage is evident. Specify 
nature and extent of damage .. 

Open shipping container and remove contents. Check items removed 
from the shipping list to verify container contents. Contact a company 
representative in the event of a packing shortage .. 

Remove protective padding and covering from the tape system. Verify 
that the serial number of the unit corresponds to that shown on the 
shipping invoice. 

Visually inspect the exterior of the enclosure for evidence of physical 
damage that may have occurred in transit. 

Check major component assemblies to detennine if any assemblies or 
screws have been loosened. Tighten any loose screws or mounting 
hardware. Inspect input/output connectors. 

INITIAL CHECKOUT PROCEDURES 

To check the proper operation of the transport before placing it in the 
system I follow the specified procedure .. 
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3. 

1. For applications not employing 115 VAC line power I 
verify that the appropriate primary power transfonner 
wiring is correct. This can be accomplished by 
swinging out the power supply chassis and checking 
the wiring against the voltage decal mounted on the 
deck of the transport. See Figure 43. 

2 . Turn the transport power on by setting the power 
switch located on the power supply chassis to the 
ON position and pressing the POWER pushbutton 
switch located on the operator's control panel. At 
this point the POWER indicator should light up. 

3. Load tape on the transport as described in Section II. 

4. Press the LOAD pushbutton to initiate the load sequence. 
The tape will move forward until it reache s the BOT 
tab. The ON-LINE indicator should light when the 
BOT reaches the photosensor. At this point I there 
will be no action when the LOAD pushbutton is 
pressed. To remove the system.from the on-line 
mode I pres s the RESET pushbutton. The system is 
now in the off-line mode. 

5 . With the transport off line (ON LINE indicator not 
illuminated) I press the FORWARD pushbutton. Run 
several feet of tape onto the takeup reel and pres s the 
RESET pushbutton to stop the tape. Be sure that when 
the transport is on line I the action of the FORWARD 
pushbutton is inoperative c 

6. 

7 , . 

Press the REVERSE pushbutton. Tape will move backward 
until the BOT tab reaches the photosensor. Be sure that 
the action of the control is inoperative when the transport 
is on line. 

Using the FORVIARD pushbutton, run several feet of tape 
onto the takeup reel. Pres s the REWIND pushbutton to 
initiate the rewind mode. The tape will rewind pa st 
the BOT tab, return to the BOT tab, and stop with the 
LOAD indicator lit. If the REWIND pushbutton is now 
pressed, the tape will rewind until tape tension is lost. 
This action is used to unload tape. The reel can be 
removed as outlined in"Section II. 

INTERFACE REQUIREMENTS 

The interface for NRZI only is given in this section. Phase Encoding 
interface information will be incorporated in a special Addendum. 
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3.1 

3 .. 2 

3.3 

CABLING 

The interface cables shall be twisted pairs with returns grounded. 
Wire shall be #24 or #26 AWG conductor with minimum insulation 
thickness. Cable twist sl1.all be approvimately 30 twists per foot. 
Maximum cable length shall be 20 feet. The ground side of each 
pair shall tenninate within a few inches of the line receiver or 
transmitter ground. Connectors shall be Transitron 600-061-18-SL 
or equivalent. Cables should be vv"ired and strain relieved as shovvn 
on Figure 9. 

RACK MOUNTING THE TRANSPORT 

The transport may be mounted in a standard 19 inch RETMA or Universal 
rack with a minimum panel space of 24 inches. A depth of 11 inches 
minimum is required behind the rack mounting surface. The procedure 
for mounting (see Figures 10 & 11) is as follows: 

1 • Remove safety blocks from below hinge s then 
lift transport off shipping frame. 

2 • Remove hinge-half off shipping frame and install 
same on rack in desired position. 

3 . Hang transport on rack and lock in the closed 
position by tightening catch screw in front of 
the dE?ck. 

4. Replace safety blocks. 

INPUT REQUIREMENTS 

Input voltage requirements I a diagram of input load configuration, 
and a list of input control and data functions are shown below: 

Input Requirements 

FALSE (Logic 0) + 2 • 5 to + 5 • 5 v 

TRUE (Logic 1) 0.0 to +0.5 v 
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Figure 12. Input Termination Configuration 

Input Functions 

Input Control Lines Input Data Lines 

Select (1 Line) Write Data (7 or 9 Lines) 

Unit Select (4 Lines) Write Data Strobe (1 Line) 
(Option) 

Write Reset (1 Line) 
Forward/Reverse (1 Line) 

Read Permit (1 Line) 
Run/Stop (1 Line) 

Write Permit (1 Line) 
Rewind (1 Line) 

Low Read Threshold 
Density Select (1 Line) Select* (l Line) 

Off-line* (1 Line) 

*these functions are not required for proper operation; therefore I they 
may be left disconnected. 
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3.4 

3.4.1 

3.4.2 

3.4.3 

3.4.4 

3.4.5 

3.4.6 

The following on-line input signals (sections 3.4 and 3 .. 5) con
trol operation of the Mod 10 tape transport only after power is 
on, the on-line mode has been initiated, ready status has been 
established, and the unit has been selected. (Table 2 shows 
the pin connections required to achieve correct interface with 
the tape controller.) 

INPUT CONTROL FUNCTIONS 

Select (I Line). When this becomes TRUE, it enables all the 
write and read circuitry, the on-line transport control commands, 
and the status output lines if the ready status line is TRUE and if 
the unit is in the on-line mode. When the level goes FALSE, the 
above transport functions are disabled. 

Unit Select (option - 4 Lines). Four Select lines are provided 
such that when the one which is TRUE corresponds to the unit 
select switch position, the unit will be selected. 

Forward/Reverse (1 Line). The state of this line will detennine 
the direction of tape motion upon receipt Qf a run command. When 
TRUE I the unit will be conditioned for forward motion. When 
FALSE I it will be conditioned for reverse motion. A transition 
shall not occur on this line while the Run/Stop signal is TRUE I 

but may occur simultaneously to a change on it. 

Run/Stop (l Line). A TRUE level on this line will cause tape 
motion in the direction conditioned by the Forward/Reverse line. 
A FALSE level on this line will stop tape motion. 

Rewind (l Line). A 2 J.t sec minimum pulse on this line shall cause 
the tape transport to drive tape I at 150 ips, in the reverse direc
tion and stop at the Load Point I illuminating the Load Indicator. 
The transport will remain in the On-Line mode. If already at 
Load Point when the rewind command is given, the command will 
be ignored. All other motion commands are inhibited until the 
rewinding sequence is complete. 

Densi ty Select (l Line). A TRUE level on this line conditions the 
MTT to operate at the higher packing density. A FALSE level 
selects the lower data packing density. This line is internally 
tied TRUE for 9-track systems.. This line is inoperative when the 
Density Switch option is used. 
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Table 2. Input/Output Pin Assignments 

Connector # 
ELCO-00-600 7 -036-980 -00 2 Signal Nomenclature Signal Pin Ground Pin 
(or equivalent) 

I-I6 rSELECT 0 1 / I 
SELECT I ('\1'"'\+; .......... 8 

I I SELECT 2 J '-JtJ"'.LV1! 

7 I CONTROL SELECT 3 9 
• INPUTS j SELECT J 8 I I FROM FORWARD/REVERSE C 3 

CUSTOMER RTTN /~1'np E 5 '" ..... __ .. ; --_ .. 1 REWIND H 7 
OFF-LINE L 10 
DENSITY SELECT D / 4 

,; READY STATUS T_V! 16 
ON-LINE STATUS M II 

STATUS REWiN'IJffiG STATUS N 12 
OUTPUTS EOT STATUS U 17 
TO .. BOT STATUS R 14 

I CUSTOMER WRITE ENABLE STATUS P 13 
HI/LO DENSITY STATUS F 6 ... 

' .. +5 v. TERMINATOR 

POWER (Option) S 

I-I WRITE WRITE PERMIT B 2 I 
DATA READ PERMIT E 5 I 
INPUT LOW READ THRESHOLD D 4 I CONNECTOR WRITE DATA STROBE A I 

WRITE RESET C 3 
WRITE DATA PARITY L 10 
WRITE DATA 0 M II 
WRITE DATA 1 N 12 
WRITE DATA 2 P 13 
WRITE DATA 3 R 14 
WRITE DATA 4 S IS 
WRITE DATA 5 T 16 
WRITE DATA 6 U 17 
WRITE DATA 7 V 18 
+5 v. TERMINATOR 

POWER (Option) K 

I-6 READ READ STROBE 2 B 

I DATA READ DATA PARITY 1 A 
OUTPUT READ DATA 0 3 C 
CONNECTOR READ DATA 1 4 D 

READ DATA 2 8 I 
READ DATA 3 9 K 
READ DATA 4 14 R 
READ DATA 5 15 S 
READ DATA 6 17 U 

I READ DATA 7 18 V I 
A 



3.4.7 

3.5.1 

3.5.2 

3.5.3 

3.5 .. 4 

Off-Line (l Line). This is a level or a 2 J.l sec minimum pulse 
which resets the On-Line flip-flop to the ZERO state I placing 
the transport under manual control. It is gated only by Select 
in the transport logic I allowing an Off-Line command to be 
_.! _______ 1-.:1.- _ n __ .... .:_~ :_ ..! ________ _ 
y~V(;:!l1 VVJ.U~(;:! a ~~VV~UU J.~ J.U .iJ.Luy.L~~~. 

T .... TT"\TTrn T-..l\ rnl\ ,..,TT .... T,-..rnT"'II.Tn 
.11\1 J:'" U.L lJR.LR r U l\1\.J .L.LVl'\1':> 

Write Data (9 or 7 Lines). One line is required for each bit in 
a character. The write data lines establish the controlling con
dition for the NRZI write register. When TRUE I the state of the 
corresponding flip-flop will be changed at the time of the write 
data strobe. This will change the direction of the current through 
the write head and establish a flux reversal (ONE) on the tape. 
When FALSE I the state of the flip-flop will not be changed at the 
time of the write data strobe. This will result in no change in 
the direction of write head current, hence no flux reversal (ZERO) 
will be on tape. These data lines must be held steady through 
the time interval from o. 5 ~sec before to 0.5 f.tsec after the write 
data strobe. A minimum of one data line must be TRUE for every 
strobe. 

Write Data Strobe (1 Line). A 2 f.t sec pulse on this line causes 
a change in the state of any NRZI write register cell for which 
the corresponding write data line is TRUE. One pulse is required 
for each character to be recorded. The recording density is de
termined by the tape speed and the frequency of the pUlses. The 
frequency will be stable within O. 25 per cent. 

Write Reset (l Line). A 2 ~ sec pulse on this line resets the 
NRZI write register. This pulse is used to write the longitudinal 
parity check (LPC) character at the end of each block of data I 
creating an even number of flux reversals (ONE I s) in each track 
of the block. 

In a seven-track system I this pulse occurs four character times 
after the last write data strobe of every block of data. 

In a nine-track system I this pulse occurs eight character times 
after the last write data strobe of every block of data. 

Read Permit (l Line).. The read permit line is used to enable all 
the read circuitry. When this line goes FALSE I the strobe generator 
is disabled and the read register "is DC reset. This line can be 
tied permanent! y TRUE. 
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3.5.5 

3.5.6 

3.6 

Write Permit (1 Line). When a write enable ring is on the file 
reel and write permit is TRUE I the tape transport is placed in 
the write mode. 

Low Read Threshold Select (l Line). A TRUE level on this line 
selects a low threshold level (12 per cent) for the read signals. 
allowing for the detection of marginal areas of tape. A FALSE 
level on this line selects the normal read signal tp..reshold level 
(25 per cent). This line is active only in the read mode on 
dual gap machines since the threshold level in the write mode 
is fixed at 45 per cent. 

OUTPUT REQUIREMENTS 

Output requirements I output current levels I and a list of output 
control and data functions are displayed below. 

Output Requirements 

FALSE (Logic 0) User term ina te s line 
as shown in Fig. 12-A. 

TRUE (Logic 1) o • 0 to +0. 5 v. 

Output Current Level 

FALSE Level Open Collector 

TRUE Level 40 milliamp max. sink 
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3.7 

3.7.1 

3.7.2 

3.7.3 

3.7.4 

3.7.5 

3.7.6 

Output Functions 

Output Control Status Lines Output Data Lines 

Ready Status (1 line Read Data (7 or 9 lines) 

On-Line Status .. Read Strobe (l line) I 
Rewinding Status .. I 
EOT Status .. 

BOT Status .. 

Write Enable Status .. 

Hi/Low Density Status ( .. ) 

The following on-line output signals (sections 3. 7 and 3.8) 
provide the data functions when the unit is ready and selected. 
The Control Status functions are activated when on-line- and 
selected. (Refer to Table 2 for pin connections.) 

OUTPUT CONTROL FUNCTIONS 

Ready Status (l Line). This line is TRUE when 't.~e transport 
interlocks are made and the unit is on-line. 

On-Line Status (l Line). When TRUE I this line indicates that 
the on-line flip-flop is set and the transport is under remote 
control. 

Rewinding Status (1 Line). When TRUE I this line indicates that 
the tape transport is rewinding. The rewinding function is com
pleted when the tape stops at the Load Point. 

EOT Status (l Line). When TRUE I this line indicates that the 
tape transport is sensing the EOT reflective marker. 

BOT Status (l Line). When TRUE I this line indicates that the 
tape transport is sensing the BOT reflective marker. 

Write Enable Status (1 Line). ~ TRUE level on this line indicates 
that a write enable ring has been installed on the supply reel. 
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Hi/LovV' Density Status (l Line). Vv'hen this line is TRUE, the 
transport has been set for low-density operation I and the read 
circuitry has been conditioned accordingly. This line is used 
only for seven-channel ~ystems. 

3.8 OUTPUT DATA FUNCTIONS 

3.8.1 

3.8.2 

Read Data (9 or 7 Lines). One for each bit in a character. The 
data is in the forrr! of pulses OCCliI!-ing sirllultar1eously and coin-
cident with the Read Strobe pulse. The presence of a pulse indi
cates a ONE and the absence of a pulse indicates a ZERO. These 
pulses shall be 2 usec wide. 

Read Strobe Pulse (1 Line). The Read Strobe line shall provide 
a pulse of 2 usec for each data character read from tape. This 
pulse shall be coincident with the data pulses. 

N - 13 



1. 

SECTION V 

PRINCIPLES OF OPERATION 

For best understanding of the principles of operation of the Mod 10 
tape system, the major subassemblies are described separately. 
The functional separation of system operations relates conveniently 
to the actual physical packaging of the subassemblies. Following 
are the major subassemblies, in the sequence in which their operation 
is explained: 

1 . Power supply 

2. CapstCin drive and servo system 

3. Reel drive and servo systems 

4. Control electronics 

5. Data electronics 

POWER SUPPLY 

A single assembly supplies power to the entire system I handling the 
needs of the capstan and reel drive system s I the data electronics and 
the option electronics. As shown in Figure 13, AC power to the system 
is controlled by a double-pole, single-throw switch on the power supply 
chassis and by a single-pole I single-throw pushbutton switch on the 
operator's control panel. The switch on the power supply chassis must 
be switched on to use the operator's control panel switch to control 
power. A three-wire cord is used with the ground line connected directly 
to the power supply chassis. A circuit breaker is provided in the hot 
s ide of the primary power line. 
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Figure 13. Mod 10 Power Supply 



Unregulated DC from the power supply is sent to the regulators, which 
are on a separate printed circuit board mounted to the power supply 
chassis; this DC is also used to drive the capstan and reel motors. 
Voltages supplied unregulated are +19 volts, -19 volts, +]3 volts, and 
-12, and +5 voltages. 

Each voltage regulator consists of a linear integrated circuit amplifier 
plus power output transistors. The output voltage tolerance for the 
regulators is ±5 per cent and each is potentiometer adjustable. The 
+ 12 and -12 volt regulators can supply up to 1.5 amperes and the 
+5 volt regulator, up to 3.5 amperes. 

The output level of the +5 volt regulator is prevented from rising above 
+8 volts to protect the integrated circuits used in the system from over
voltage stress that could occur under abnormal conditions. If the voltage 
on the +5 volt line goes above +8 volts, an SCR will conduct, shorting 
the + 13 volt unregulated input line to ground until the fuse opens, thus 
protecting the circuits. 

2. CAPSTAN DRIVE AND SERVO SYSTEM 

All tape motion in the Mod 10 is initiated by the capstan, which is 
driven by a DC motor. Wnen the motor is running, a tachometer 
generates a DC voltage that is used to control the tape velocity through 
the capstan servo system (see Figure 14.) 

The strobe disc will be on the front of the capstan and will have two 
patterns, one for 50"Hz and one for 60 Hz. The inner pattern will be 
for 60 Hz. It is to be viewed with the corresponding AC light (such 
as fluorescent) the pattern on this disc appears to stand still \·vhen 
the capstan motor of the tape transport is operating at the correct speed. 
The strobe pattern will be present only on machines operating at 12.5, 
25 , or 37 • 5 inche s per second. Thu s I proper operation of this 
component of the tape transport can be under continuous visual inspec
tion by the operator. Any departure from a stationary pattern (i. e. I 

precession of the strobe lines in either a clockwise or counterclock
wise direction) indicates a speed variance of the capstan drive. (See 
Section VI for calculating the percentage of such variance.) 

Two ramp generators are used in the capstan servo. One controls the 
forward and reverse speeds at nominal velocity I and the other controls 
the revv"ind speed. The forward/reverse ramp generator uses a Zener 
diode as a precise voltage reference. The rewind ramp generator uses 
the regulated +5 volt level as a voltage reference. Resistors RI and 
R2 in Figure 14 in combination with R3 and R4 , function as a 
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3. 

summing network to control the capstan speed. Current through R3 is 
generated in the tachometer I and R4 provides feedback from the capstan 
motor I proportional to the motor current. The current feedback is 
generated by sensing the voltage across a O. 1 ohm resistor (R5) in 
series with the motor. When the motor is running, the sum of currents 
in R3 and R4 is equal to the sum of the currents in Rl and R2. 

Rl establishes tape motion I in the appropriate direction. The dis
tances traveled during acceleration or deceleration are such that an 
IBM -compatible interrecord gap is generated. Forward and reverse 
commands generate currents through Rl having opposite polarities. 
Symmetry of the start and stop times and distances is readily achieved 
through the potentiometers in the forward and reverse inputs to the ramp 
generator. A potentiometer is also used to adjust the capstan drive 
servo amplifier offset so that no tape motion occurs unless the tape 
transport has received a motion command. 

Figure 15 shows the relative timing of commands to the capstan servo I 
the ramp function generated, and the resulting tachometer output seen 
by the servo amplifier. 

In the rewind ramp generator I the rise time has nominally a 1 second 
time constant. This provides a time interval that permits the tape to 
accelerate to 150 ips without exceeding the storage capacity of the 
servo arms. Fall t~me is nominally aD. 5 second ramp and it assures 
that the storage ann capacity is not exceeded as the tape slows and 
halts. 

When the system is in the ready state, the tape is held motionless 
by the balanced tension (eight ounces) in the storage arms and the 
friction in the capstan drive motor. Although the wrap on the capstan 
varies slightly with the arm position for the takeup reel, it is nominally 
180 degrees. The area of tape in contact with the capstan and the 
tension on the tape prevent any relative motion between capstan and 
tape. 

REEL SERVO SYSTEM 

Two identical servo systems control the supply and takeup reels in 
the Mod 10. Storage of appropriate lengths of tape to perm!t accel
eration and deceleration is provided by the buffer arms, which permit 
the capstan to start and stop the tape without having to start and stop 
the reels in the same short time. Storage of tape by the arms is suf
ficient to permit the system to operate at the nominal tape speed without 
program restrictions. 
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Operation of the reel servo system is diagrammed in Figure 16.. A 
light-sensing circuit provides ann -position infonnation to the servo 
amplifier I which drives the reel motor. As tape is delivered to the 
ann or taken from it I the arm· moves up or down and the position of 
the mask betv.reen the light source and the light-sensing element 
changes. When the mask is at the appropriate position, the output 
of the light-sensing circuitry no longer provides an error signal to 
the amplifier. Enclosure of the light source prevents ambient light 
from affecting system performance. 

Reel motors are driven by linear amplifiers I stabliized for all operating 
situations and sequences. During the Rewind mode the amplifier gain 
is increased and the output stage operating voltage is raised to offset 
the increase in back emf generated by the reel motors at higher rpm. 
An offset signal is fed to each servo amplifier during the unload cycle 
to bias each servo swing arm close to its respective stop.. This assures 
gentle handling of tape as it unloads from the fixed reel. It also prevents 
violent impact of the ·anns against their stops. 

Spring tension on the servo arms is balanced at all times by torque in 
the reel motors. Should power fail or servo operation be interrupted I the 
springs pull the arms out and into contact with limit switches that turn 
off all reel servo and capstan functions. If power fails during high-speed 
rewind I the reel motors are shorted by contacts on the ready relay. The 
resulting strong dynamic braking effect stops the reels vvithout damage 
or spilling of the tape. 

Potentiometer adjustments are provided on the transport board to permit 
proper sett.ing of each s'wing arm position. ..l1 .. potentiometer adjustment 
is also provided to set the gain of each reel servo amplifier I compensating 
for the normal manufacturing tolerances in components. 

CONTROL ELECTRONICS 

The control portion of the transport electronics printed circuit board 
(see Figure 17) ree eives its primary inputs from the operator l s control 
panel or the remote controller. In addition, it responds to control 
signals from the photosense assembly and from the servo amplifiers 
(during the rewind sequence). 

The internal control circuitry outputs signals to the remote tape con
troller and to the operator's control panel (in the form of indicator 
lights). Within the transport, it provides signals to the servo ampli
fiers and to the data electronics printed circuit board. 
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4.1 BRING-TO-READY SEQUENCE & SYSTEM INTERLOCK 

When power is applied to the tape transport, it activates the arm 
retract motor! returning the servo arms to the load positiono With 
the arm s in the load position, the ready relay (Kl) is unenergized 
and all three servo motors are shorted to ground. Interlock 
switches I S11 and S 13 I are also open, thus preventing latching of 
the ready relay (see Figure 18). The operator may then mount tape 

the operator pushes the LOAD pushbutton at the control panel, he 
initiates the following automatic load sequence (see Figure 19). 

The retract motor is energized; its motion releases the servo arms 
from their retract position I and the series string of interlock 
switches (SID, Sll, S12, S13) will be in their N.C. position. As 
the retract motor continues to turn I the load cam detent will be 
seen by the load cam switch 814, and a momentary ground will be 
transmitted to the ready relay terminal, KI-IO. This energizes 
the ready relay, thus providing power to the servo motors which 
then maintain tension on the servo arms. The series string of inter
lock switches provide an unbroken circuit to ground for the ready 
relay Kl, thus holding the ready relay energized. If anyone of the 
switches SID through S13 is opened I the ready relay (Kl) is de
energized. When the ready relay is energized I it sends a ground 
signal to the ready delay circuitry, which -- after timing out -
gives an internal ready Signal. (This signal does not reach the 
tape controller unit.) If the tape is not already at BOT, a set for
ward and on-line command is generated that sets the forward and 
on-line flip-flops. The tape moves forward I seeking BOT, and the 
ON - LINE indicator at the operator's control panel is illuminated. 
(Ready status to the tape controller unit is still inhibited.) 

If the tape is already at BOT (or when it reaches BOT, after search
ing): 

Tape motion stops (or is not initiated if at BOT) 

A delay network times out and then the ready status 
line to the tape controller unit goes TRUE. 

The LOAD indicator at the operator's control panel 
is ilIum ina ted. 
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In summary I ready status output to the tape controller wi 11 not 
be TRUE I unless there is no locally initiated forward or reverse 
motion, there is no rewind in progress I and mechanical ready, 
on-line status I and selected status are all TRUE. 

4.2 BRAKE LOGIC (OPTIONAL) 

Figure 19A diagrams the brake logic. When power is initially 
turned on and if the retract position input is high (open) I the 
flip-flop is set I and the retract relay driver I] is held off. The 
load cam driver 12 and the brake relay driver D are also held 
off at this time if the input term Load P. B. is at ground. (U nder 
normal system operation this input is depressed). When the Load 
P. B. input is High gate A is enabled and turns on 12 I which initiates 
a load cycle. Gate A also enables gate D which releases the brakes. 
If the load operation is successful, the Ready (-) input will go High 
and the power on flip-flop will be reset. If during the power on cycle, 
the retract position input is Low, the power on flip-flop is held reset. 
When the power on flip-flop is in the reset state I only the retract 
relay driver I lis on. This allows normal loading a nd unloading 
with the arms retracting automatically. 
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4.3 

In summary! ready status output to the tape controller will not 
be TRUE unless there is no locally initiated forward or reverse 
motion I there is no rewind in progress I and mechanical ready I 
on-line status I and selected status are all TRUE. 

When on-line status is TRUE I all pushbutton switches at the 
operator; s control panel are disabled except RESET. 

Pressing RESET at the control panel DC resets the terms Rewind I 

Motion (Forward or Reverse), and On-Line to FALSE. Remote con
trol of the transport can be restored after a RESET action by 
pres sing the ON-LINE pushbutton. The on -line command from the 
operator's control panel is gated through two cross-coupled OR
gates, and the transport is then ready to accept any remote com
mand. 

The transport can always be put in the off-line state by the remote 
off-line command if the tape unit is selected. 

4.4 MOTION LOGIC (FORWARD AND REVERSE) 

A diagram of the logic governing forward and reverse motion is 
given in Figure 20.. Forward and reverse motion commands to the 
servos are initiated locally from the operator's control panel 
when the transport is in the off-line mode or from the remote con
troller when the transport is on-line. 

The OCP-enable line must be TRUE (low) to initiate local motion. 
from the operator's control panel. When the FORWARD pushbutton 
is pressed, the motion latch is set (U207A, U2078, and U208 in 
Figure 20), and the output of U207A will be TRUE (low). This output 
is transmitted through NOR-gate U2138, which OR's the local and 
remote forward commands and presents a forward (+) signal to the 
caps tan servo. 

Local reverse motion is initiated by pressing the REVERSE pushbutton 
on the operator's control panel. The reverse switch is interlocked 
in such a way that a reverse command cannot be initiated simultane
ously wit11 a forward command. \NitJ1 the motion latch set by the 
REVERSE pushbutton, the output of U2078 will be TRUE (low). This 
output is transmitted through NOR-gate U214, which OR's the local 
and remote reverse commands and presents a reverse (+) signal to 
the capstan servo. 

v - 13 



OCP RW0ID- READY a ON LINE 
PANEL SET FWD A REMOTE FWD 

I 
~OCP ENABLE 

t I FWD P. B. 

I 
I BOT+EOT~ .. _ TO READY 

I +REWIND LOGIC 

I 
I 

< 

....... 
~ 

RESETP'B'~ + MECH U204 

~ 
READY 

REV P. B. 
0-

BOT 
READY a ON LINE 

REMOTE REV 

Figure 20. Simplified Logic of Motion Control (Forward and ReversE3) 



Local reverse or forward motion is tenninated if a RESET ACTION is 
taken, if the transport is mechanically not ready I or if the tenn s 
EOT, BOT I or Rewind are TRUE. 

Vihen the transport is in the on-line mode, the OCP-enable line will 
be FALSE (high), thus disabling the FORWARD and REVERSE pushbutton 
! ____ .... _ .... _ "'-L _ __ L~ __ 1_",-_1- ",1-_ '1I.TJI'1I.T~ __ "'- __ 1_1..._1_,,) TTl"Jnf"\JI __ ..l 
lIliJUL:::; LU lIle IllULIUll lC1L~ll. 1.1le l\1tU\lU-\.JC1le:::; lC1ueleu UL.V:Jt\ C1UU 

U209B in Figure 20 are enabled by the terms Ready and On-Line, and 
any subsequent forward or reverse motion commands from the remote 
controller will be transmitted to the capstan servo control through 
U213B or U214. 

The NAND-gate labeled U209B has an additional tenn (NOT BOT) on 
its input. This tenn prevents reversing off the BOT marker during 
the on -line mode of opera tion . 

4.5 REWIND AND UNLOAD LOGIC 

The rewind sequence is not internally different 1 whether it stem s 
from an action at the operator's control panel or from a remote com
mand. A logic diagram of this function is given in Figure 21. 

The rewind sequence is mechanized with a series of three flip-flops I 

UZ10A, UZ10B, and UZ11A. The flip-flop labeled UZ10A in the dia-
gram is set initially either by the REWIND pushbutton through NAND
gate UZ08, or by the remote rewind command through NAND-gate UZ09. 
The NAND-gate labeled UZ1Z decodes the outputs of flip-flops UZ10A 
and UZI0B and presents a rewind (-) command to the capstan rewind 
ramp generator. A reverse-for-rewind is also sent to the capstan servo 
control through UZ14. When the capstan servo receives the rewind (-) 
and reverse-for-rewind signals I the tape drive ramps to rewind speed 
and runs until either BOT is reached or a RESET pushbutton action is 
taken at the operator's control panel. If no RESET action is taken, 
the leading edge of the BOT tab loads flip-flop U211A and the trailing 
edge loads flip-flop UZ10B. With UZIOB set, the inputs to UZIZ are 
no longer TRUE I and the rewind signals to the caps tan servo are ter
minated. The capstan ramps to a stop I a set-forward pulse is generated I 
and the tape drive begins searching forward for BOT. When BOT is 
reached I the series of three flip-flops (UZIOA I UZ10B I and UZ11) is 
reset and tape motion ceases. 

At this point I two actions may be used to unload the tape = A RESET 
action takes the transport off-line I and a subsequent REWIND action 
causes tape to rewind until tape tension and mechanical interlocks 
are lost. During the process of unloading I a regular rewind command 
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is distinguished from a rewind-to-unload command by the gating to
gether at U215B of the terms Off-Line and Ready, BOT, and Rewind. 
Under these conditions, the easy unload latch I comprising U20S and 
U 214 I is set I and an unload (-) signal is sent to the fixed reel servo. 
The fixed reel servo is bia_sed to a position very close to the stop I 
and the shortened stroke of the servo anns when tape tension is los t 
prevents aCClaental aamage to the tape as it unloads. The unload 
latch is reset only by the tenn Not Mechanically Ready; thus I once 
an unload is initiated, it must complete its cycle. (Note: If a 
second BOT t~b is sensed during an unload cycle I the tape drive 
will attempt a search for load point cycle, and will in most cases 
loop-out, causing the ready relay to drop out.) 

4.6 WRITE ENABLE LOGIC 

Figure 22 diagrams the write enable logic which comprises a flip-flop 
(U21l) and a positive pulse generator (U219A and U219B). The flip
flop is set when the write enable line from the controller is TRUE (high) I 

enabling the J input of U211, and when either a forward or reverse 
motion command is initiated. The T input positive pulse is generated 
by U219A and U219B. The pulse is generated when motion goes TRUE 
(high). The output of U219A goes to ground after a time delay set by 
R264 and C217 0 This negative transition initiates a positive pulse 
at the output of U219B. The trailing edge of this pulse causes the 
flip-flop to change states. The pulse width is determined by R265, 
R266, and C218. When the write enable flip-flop is set, the trans-
port is conditioned to write. 

The write enable flip-flop is reset when the write enable line from the 
controller is FALSE (i. e. , when the K input of U211 goes high after 
inversion by U20 1) I and when either a forward or reverse motion com
mand is initiated. 

4. 7 FILE PROTECT LOGIC 

The file protect logic is mechanized such that there will be a minimum 
of scraping of the \wi te enable ring during the initial loading cycle of 
the transport. 

The mechanization is shown in Figure 23. When a reel of tape is ini
tially loaded I the file protect switch is closed, and the logic latches 
the write enable solenoid / thus retracting the solenoid pin to prevent 
scraping of the write enable ring. 
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When the LOAD pushbutton is pressed I the logic releases the solenoid. 
This is done to sample if there truly is a write enable ring in place I and 
that the solenoid was not accidentally energized. When the loading 
cycle is completed, the transport ready signal is the holding signal. 

4. 8 READY LOGIC 

The ready logic I diagrammed in Figure 24, provides three basic ready 
_ ~ ___ 1 __ 

:;;.1y.lld.1;:'~ 

a) Select & Ready (+) from U205 I which conditions the 
data electronics to accept and transmit information 
to the controller. 

b) Ready & On Line from U20 I, which is transmitted to 
the controller via an output driver. This line informs 
the controller that the transport is ready and not re
winding, and therefore able to accept any command 
from the controller. 

c) Ready & Off Line from U208. This is an internal ready 
signal that enables the operator control panel so that 
any motion command generated by the operator control 
panel will be accepted by the tr'ansport. 

The ready signal is generated by the following logic equation: 

----------------
READY = (DELAYED MOTION) . (REWIND) (RESET + MECH. READY -1 RESET REWIND) 

5. 

and is mechanized by U215. If all the inputs to U215 are TRUE (high) 
the output will be low. This low signal is inverted by U205A and gated 
with the terms Select & On-Line by U212 to provide the Select & Ready 
term. The low output of U215 is also inverted by U205B and gated with 
the term Off-Line by U208 to provide the Ready & Off-Line term. U205A 
and U201 are collector-OR Id to provide the Ready & On-Line term. 

DATA ELECTRONICS 

Data electronics described in this manual pertain to NRZI mode recording 
only. Phase encoding requires additional special data electronics and 
is described in a separate manual. 

In the NRZI mode of recording I a "1" is represented by a change of 
direction of magnetization between positive and negative saturation 
levels, and a "0" is represented by no change of magnetization. The 
data electronics subsystem provides a format that is compatible with 
the IBM 727-729 I 7-track format I at data densities of 200, 556 I and 800 
cpi. The subsystem also provides compatibility with the IBM 2400 series, 
USASCII-compatible S-track format at data densities of 800 cpi. Figures 25 
and 26 present the 7- and 9-track location and space specifications. 
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At the end of each data record, check characters must be recorded 
and an inter-record gap inserted. Figures 27 and 28 present the 7-and 
9-track IBM inter-record gap and tape mark formats. As indicated by 
these figures I in the 7-track format the longitudinal redundancy check 
character (LRCC) oni y is written I whereas in the 9-track format, both 
a cyclic redundancy check character (CRCe) and an LRCC are written. 

signal by the customer to the transport interface. It is separated by 
four character spaces from the last data character of the previous re
cord. In the 9~ack system, the LRC character is written four character 
spaces after the CRCC character, whereas in the 7-track system I the 
LRC character is written four character spaces after the last data 
character of the previous record. The LRC character is written by 
the customer transmitting the WRITE AMPLIFIER RESET signal, (leading 
edge) at the proper time. This signal resets the "<Arrite flip-flops causing 
the total number of magnetization transitions in any track to be an even 
number. 

The Inter-record Gap (IRG) displacement is nominally 0.6 inch for 
9-channel systems and 0.75 inch for 7-channel systems. The IRG is 
established by the sum of the following component distances: 

Stop Distance - Stop distance is the distance traveled by a 
point on the tape from the time a stop command is issued 
until the tape velocity is zero. 

Stop Delay Distance - Stop delay distance is the distance 
traveled by a point on L'1e tape from L~e time b'1e LRCC character 
is placed on tape until a stop command is issued. In dual gap 
systems, if the read data is used to sense the end of the record, 
the stop delay distance is the distance traveled from the time the 
LRCC is sensed at the read bus until the stop command is issued. 
The stop delay time is generated in the customer's controller. 

Start Distance - This is the distance traveled by a point on the 
tape from the time a forward command is issued until the first 
data character is placed on tape. The Write Delay time appropriate 
to the start distance is generated in the customer's controller. 

A tape mark is used to separate files of information recorded on tape. 
The tape mark configuration for 7- and 9 -track system s is shown in 
Figures 27 and 28 respectively. Tape mark timing is established and 
provided by the customer's controller. The command sequence for in
serting a tape mark is as follows: a forward command is issued, followed 
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5. 1 

5.1.1 

5.1.2 

at the proper time by the tape mark character together with its write 
data strobe, which in turn is followed by the LRC character written 
four character spaces later in a 7 -track system and 8 character spaces 
later in a 9-track system. 

DATA ELECTRONICS I DUAL GAP SYSTEMS 

Read-After-Write Head Assembly 

A dual-gap read -after-write head is optionally available in either a 
nine-channel or a seven-channel fonnat. A full-width erase head is 
located on the oxide side of the tape, positioned 0.34 inch from the write 
stack head gaps. The write stack is center-tapped and it operates at 
50 milliamps of current per leg. The voltage output of the read stack 
is proportional to the speed of the tape; at 25 ips, it provides 18 to 20 
millivolts peak to peak. The erase head operates at 50 milliamps. 

Two auxiliary components are mounted adjacent to the read/write head 
on a common base--the photocell and lamp assembly that detects be
ginning and end of tape, and the tape cleaner. The photosense assembly 
is a self-contained unit that is directly cable-connected to the transport 
electronics printed circuit board. The tape cleaner I whose operation 
is entirely mechanical, is ideally positioned adjacent to the head so 
that the cleaned tape passes directly to the read/write head, minimizing 
the chance of contamination that might result in deterioration of data 
reliability. 

Write Data Flow 

Figures 29 and 30 present a block diagram and timing diagram of the flow 
of write data through the system. (Only one data line is shown. The 
components for the channel represented schematically in these diagrams 
are I of course I duplicated for each of the other write data channels.) 
Data enters through line receivers whose function is to invert the low
TRUE levels. Each receiver has a terminating impedance of 130 ohms. 

A pulse on the write strobe line clocks information from the data lines 
into the system. If a given data line is TRUE I the write strobe pulse 
passes data on that line through the data strobe reset logic gates I which 
consist of two NAND-gates, OR Id together (see the block labeled A in 
the figure). If a given data line is FALSE I the pulse is gated out. 

At the block labeled B (Figure 29), electronic correction is made for the 
static skew characteristics of the write head. The leading edge of the 
gated data pulse triggers the write deskew single-shot. whose pulse width 
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5.1.3 

has been preset and is adjustable by means of a potentiometer. 
The trailing edge of the pulse loads the write register I whose contents 
are then converted into currents by the head drivers. The head drivers 
operate the write heads I which put the data on tape. 

At the end of each block of data, a write reset pulse enters the system. 
In the nine-channel configuration I this pulSe enters eight character 
times after the last strobe of the data block; in the seven-channel 
configuration I it enters four character times after the last strobe. 
The function of this pulse is to reset any head drivers remaining in the 
set state at the end of a data block, thereby generating the longitudinal 
redundancy check character on tape. 

The write register is DC reset at certain times and under certain con
ditions to ensure that infonnation is not recorded on tape unless re
cording is deliberately intended. The logic created for this is such 
that if anyone of the tenns Motion, Write Enable, Select, and Ready 
is FALSE, the write register will be DC reset. 

The flow of power to the write heads is controlled through the write 
power gate (see Figure 31). This is an AND-gate function that com
prises the terms Write Enable (or Write Permit), Select & Ready I and 
File Protect. (Write pOv'ler enters the data electronics printed circuit 
board from the transport electronics printed circuit board if the file 
protect switch on the deck has been energized.) 

Read Data Flow 

Figure 32 presents a block diagram of the flow of read data through the 
system. (As in Figure 29 I only one channel is indicated.) The read 
head generates a low-level analog signal of approximately 10 to 20 
millivolts peak to peak. The read amplifier I which has a differential 
input and Single-ended output I picks up this signal and amplifies it 
to a suitable level, then sends it to a phase splitter, which generates 
the complementary signals required for full-wave rectification. The 
pha se splitter output signal level is adjusted to 12 volts peak to pea k 
by the attenuator control potentiometer at the output of the read amplifier. 
A clipping level DC bias is fed into the input of the full-vvave rectifier 
with the result that positive peaks above the clip-level threshold are 
observed at the output of the circuit. This signal is then sent to the 
peak detector I which in turn generates a digital pulse whose trailing 
edge is synchronous with the peak of the analog Signal and is used to 
load the read register at that time. The contents of the read register 
are sent to the output driver and then to the customer's data line. 
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Auxiliary to this general flow of read data I several other functional 
circuits complete and control the read data generation and transfer 
process. These auxiliary functions are described in the subsections 
following. 

Strobe Generation Circuitry. As in most other NRZI read systems I the 
ORld data method of read strobe pulse generation is used in the Mod 10 
(see Figure 33). The first arriving bit sensed at the read register 
is used to trigger the read strobe delay single-shot. This is imple
mented by taking the complement outputs of the read register and feeding 
them into a nL'1e-way OR-gate whose output goes to the single-shot. The 
pulse width of the single-shot is controlled by adjusting a potentiometer 
and is set to approximately one-half frame time. 

At the end of the variable time delay period I a read strobe pulse is 
generated (see the block labeled T in the diagram) and sent to the 
tape controller. The leading edge of this pulse also triggers the 
read register delayed reset pulse network I allowing 500 nanoseconds 
for scanning of the data lines by the controller before the read registers 
are reset. A summing function (data staircase) is provided at the output 
of the read registers so that interchannel time displacement can be 
measured. 

A timing diagram for both read data flow and strobe generation is given 
in Figure 34. 

High-Low Density Select. Data can be recorded on tape at either a high 
or low density (more or fewer characters per inch). An input from the high-
lOVI density select function changes the pulse width of the read strobe 
delay single-shot to correspond to the density of character generation. 

Read Permit. This system function allows the remote tape controller 
unit to enable or inhibit read data at any time. Read permit is conditioned 
by the terms Select and Ready. If either of the two terms is FALSE I the 
read registers and output drivers are disabled. 

Clipping Level Circuitry. This circuitry I shown in Figure 32 I generates 
the clipping levels through which the read signals must pass before 
reaching the peak detectors. In the write enable mode I approximately 
45 per cent of the read signal amplitude is clipped. In the read -ani y 
mode I the level is decreased so that only 24 per cent of the read signal 
amplitude is clipped. A provision has been implemented via the low 
threshold select remote input line so that an even lower threshold level 
(12 per cent) can be selected when reading marginal output tapes. The 
s ta te of this line ha s no effect on the clipping level while in the write 
mode of operation. 
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5.2 

5.2.1 

5.2.2 

Rewind Inhibit. This system function prevents the reading of data 
if the tape is rewinding. The relevant circuitry prevents current flow 
in the phase splitter I disabling its operation during rewinding. 

Read/Write Head Assembly 

A single-gap read/write head is optionally available in either a nine
channel or a seven-channel format. The head assembly is illustrated 
in Figure 8. A full-width erase head is located on the oxide side of 
the tape I positioned 0.34 inch from the head gaps. The stack has a 
center tap configuration and is operated at 20 milliamps of current 
per leg. The voltage output of the stack is proportional to the speed 
of the tape; at 25 ips I it operates at 14 to 18 millivolts peak to peak. 
The erase head operates at 50 milliamps. 

Two auxiliary components are mounted adjacent to the read/write head 
on a common base--the photocell and lamp assembly that detects 
beginning and end of tape I and the tape cleaner. The photosense 
a ssembly is a self:-contained unit that is connected by cable to the 
transport electronics printed circuit board. The tape cleaner I whose 
operation is entirely mechanical, is ideally positioned so that the 
cleaned tape passes directly to the read/write head, minimizing the 
chance of contamination that might result in deterioration of data 
reliability. 

Write Data Flow 

Figure 35 presents a block diagram of the flow of write data through 
the system. (Only one data line is shown. The channel components 
represented schematically in this diagram are I of course I duplicated 
for each write data channel.) Figure 36 presents a write data flow 
timing diagram. 

Data enters through line receivers whose function is to invert the low
TRUE levels. Each receiver has a terminating impedance of approxi
mately 130 ohms. The output of the data line receiver is used to 
condition the J -K inputs of the write register cells. The write strobe 
signal is sent to the clock inputs of the write register. If the data 
line is TRUE at the time the write strobe pulse arrives, the write 
register will switch states at the trailing edge of the pulse. This 
in turn changes the state of the head driver which causes the current 
in the head to reverse its direction. 
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5.2.3 

If the data line is FALSE at the time of write strobe, since this causes 
both the J and the K inputs to be false I the register will not change 
states; hence I no current reversal will occur at the head. Current 
reversals at the heads cause data to be recorded on tape. 

At the end of each block of data, a write reset pulse enters the system 
and DC resets the write register. In the nine-channel configuration, 
this pulse enters eight character times after the last strobe of the data 
block; in the seven-channel configuration I it enters four character times 
after the last strobe. The function of this pulse is to reset any head 
drivers remaining in the set state at the end of a data block, thereby 
genera ting the longitudinal redundancy check character on tape. 

The write register is DC reset at certain other times to ensure that 
information is not recorded on tape unless recording is deliberately 
intended. The logic created for this is such that if anyone of the 
terms Motion, Write Enable, Select, and Ready is FALSE, the write 
register will be DC reset. 

The flow of power to the write heads is controlled via the Write Enable 
and Select & Ready NAND-gate which sends a signal to the DC set inputs 
of the write register. When either signal goes FALSE, the write register 
is both DC set and DC reset, causing both its outputs to go to a high 
level. This in turn disables both head driver outputs, hence removing 
both current paths to the head e If both inputs are TRUE i the DC set 
input to the register goes FALSE I allowing the head driver to drive 
current into the head. (Write power enters the data electronics printed 
circuit board from the transport electronics printed circuit board only 
if the file protect switch on t.l}e deck has been energized (see 
Figure 37 .) 

Read Data Flow 

Figure 38 presents a block diagram of the flow of read data through the 
system. (As in Figure 35 I only one channel is indicated.) A timing 
diagram for read data flow and strobe generation is given in Figure 39. 

Input diodes protect the read amplifier during write operations. The 
read head generates a low-level analog signal of approximately 14 to 18 
millivolts peak to peak. The read amplifier, which has a differential 
input and single-ended output I picks up w~is signal and amplifies it to 
a suitable level, then sends it to an inverting amplifier which generates 
the converted signal required for the full-wave rectifier. The amplifier 
output signal level is adjusted to 12 volts peak to peak by the gain control 
potentiometer. A clipping level DC bia s is fed into the input of the 
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full-wave rectifier with the result that positive peaks above the clip
level threshold are observed at the output of the circuit. This signal 
is then sent to the peak detector, which in turn generates a digital 
pulse whose trailing edge corresponds to the peak of the analog signal 
and is used to load the read register at that time. The contents of the 
read register are sent to the output driver and thence to the customer l s 
data line. 

Auxiliary to this general flow of read data, several other functional 
circuits are implemented to complete and control the re.ad data genera
tion and transfer process. These auxiliary functions are described 
in the subsections following. 

Strobe Generation Circuitry. As in most other NRZI read systems I the 
ORld data method of read strobe pulse generation is used in the Mod 10 
(see Figure 40). The first arriving bit sensed at the read register 
is used to trigger the read strobe delay single-shot. This is imple
mented by taking the complement outputs of the read register and feeding 
them into a nine-way OR-gate whose output goes to the single-shot. 
The pulse width of the single-shot is controlled by adjusting a poten
tiometer and is set to approximately one-half frame time. 

At the end of the variable time delay period I a read strobe pulse is 
generated (see the block labeled T in the diagram) and sent to the 
tape controller. The trailing edge of this pulse also triggers the 
read register delay~d reset pulse network, allowing SOD nanoseconds 
for scanning of the data lines by the controller before the read 
registers are reset. A summing function (data staircase) is provided 
at the output of L~e read registers so tl1at interchannel time displace-
ment can be measured. 

High-Low Density Select. Data can be recorded on tape at either a 
high or low density (more or fewer characters per inch). An input 
from the high-low density select function changes the pulse width 
of the read strobe delay single-shot to correspond to the density 
of character generation. 

Clipping Level Circuitry. This circuitry, shown in Figure 38, generates 
the clipping levels through which the read signals must pass before 
reaching the peak detectors. If the Read Threshold line is TRUE, 
approximately 45 per cent of the read signal amplitude is clipped. When 
this line is FALSE, the level is decreased so that only 25 per cent of the 
read signal amplitude is clipped. A provision has been implemented 
via the low-read-threshold remote input line so that an even lower 
threshold level (12 per cent) can be selected when reading marginal output 
tapes. The state of this line has no effect on the clipping level while 
the Read Threshold line is TRUE. 
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6.0 KEY TO LOGIC SYMBOLS 

In several portions of this Manual, primarily in this section and 
in Appendix B I logic s~whols arc used to represent certain logical 
functions or integrated circuit elements. The accepted integrated 
circuit manufacturer's industry standard s)-whols are used here. 

Since DTL and TTL logic is being employed I it is of the typical 
inverting type I utilizing NAND-NOR elements rather than AND
OR devices. 

Although the same device is used to implement both the NAND 
and the NOR function I the symbol is shown to correspond to the 
particular functional operation. 

The input/output lines to the device are shown for the TRUE (active) 
state of the function. A state indicator I shown as a small circle 
at the input or output of the device I means that if that line is in 
the TRUE state I it will be at zero volts. Lack of a state indicator 
means that the TRUE state of the line is at +S volts. The following 
symbol and explanation will serve as a clarification and example: 

D=A+B+C 

LOGIC SYMBOL LOGIC EQUATION 

Figure 41. Logic Symbol Example 

Figure 41 shows a logical NOR element that says that D will be 
at +S volts (TRUE state) if anyone I or any combination of A I B I 
or C I is at zero volts. Typically I the designation number of that 
particular chip in the assembly is shown within the symbol, and 
the corresponding chip pin numbers are shown on the lines external 
to the symbol. 

Table 3 shows all of the logic symbols used in this Manual with 
their corresponding names and logical equations. The equations 
shown are defined by the TRUE level of the input signal. 
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The single shot produced a positive going pulse at the .. 111 
output and a negative going pulse at the II 0 II output and these 
are initiated at the time that the input puise transitions to its 
TRUE state. 

The flip-flops are of the J -K type and their input/output functions 
are as follows: 

Desianation Function 

Synchronous set input 
Synchronous reset input 
Clock input 
Direct set input 
Direct clear (or Reset) input 
Set output 
Reset output 

The follovving truth tables are applicable to these devices: 

SYNCHRONOUS OPERATION ASYNCHRONOUS OPERATION 

BEFORE CLOCKS AFTER CLOCK 
OUTPUTS INPUTS OUTPUTS INPUTS OUTPUTS 

1 0 J K 1 0 SD CD 1 0 

L H L X L H L L H H 

L H H X H L L H H L 

H L X L H L H L 

H L X H L H H H Oper tlOU 
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TABLE 3 

NAM E I LOGICAL EQUATION I 
NEGATIVE INVERTER I B = A I 

I I 
POSITIVE INVERTER I B = A I 

POSITIVE NAND GATE D = ABC 

NEGATIVE NOR GATE I D=A+B+C 

NEGATIVE 
WIRED OR GATE 

FLIP-FLOP (J -K) 

SINGLE SHOT 

D = A+B+C 

SEE 
TRUTH 
TABLE 

SEE 
EXPLANATION 

! 

~ I DLyl Fe I TIME DELAY NETWORK B = A· [DLY] 
I 

J 
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SECTION VI 

MAINTENANCE ON SITE 

Before any Mod 10 tape transport leaves the factory, each of 
its components has been thoroughly tested and all adjustments 
have been made to ensure reliable operation. However I in
judicious handling in transit or the effect of long use may 
necessitate the replacement of some parts or the readjustment 
of some components. 

Table 4 lists a basic set of maintenance tools and supplies 
required for servicing the Mod 10. As the table suggests, some 
supplies should also be available to the operator for daily or 
shift-end cleaning. 

Table 5 offers a suggested schedule for preventive maintenance. 
Again, some of these functions are the responsibility of the tape 
transport operator. Procedures for performing them have been 
specified in Section III. The remainder--preventive maintenance 
tasks that must be performed by a service engineer--are described 
in connection with the repair procedures for the subassembly to 
which they pertain. 

In the pages that follow, instructions are provided for replace
ments I readjustments I and trouble shooting aids that can effectively 
be made while the tape transport remains installed in the customer's 
computer system. Some tasks of repair require test equipment not 
normally available in the field I or special alignment and adjustment 
tools that are not available to field engineers. Instructions for 
repairs of this more complex kind are NOT included in this section. 

As in the preceding sections I the maintenance instructions are 
organized in terms of subassembly units. 
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Table 4. Maintenance Tools and Supplies 

, 
~ _______________________ F_O_R __ T_h_· __ EO __ PE_RA __ -_TU_~_R _______________________ -i 

Lint-free cloth I' 
Cotton swabs 

Isopropyl alcohol 

FOR THE SERVICE ENGINEER 

Equipment 

Socket wrench set 

Socket wrench set 

Open-end wrench 
Long-nose pliers 
Screwdriver set 
Screwdriver set 
Soldering aid 
Soldering iron 
Tape Tracking Fixture 
Voltmeter 
Reel hub alignment fixtures 
Oscilloscope 
Dual trace plug-in 
X10 scope probes (3) 
Guide shims (as required) 
Master alignment tape 
Standard-level output tape 
Scratch tape 
Pulse generator or TCU 

Model or Type 

For 4-40, 6-32 I 8-32, and 10-32 
cap screws 

For 4-40 I 6-32, and 10-32 
set screws 

For 7/16-in. bolts 

Phillips 
Standard blade 

Wang PiN T-00010 
Triplett Model 800 or equivalent 
Wang PiN T-00002 
Tektronix 547 or equivalent 
Tektronix lA 1 or equivalent 
Tektronix 
Wang PiN 200203 
IBM #432640 or 432641 
IBM #461108 or 432152 

j 

L---------.4--__ J 
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PERFORMED 

BY 

OPERATOR 

PERFORMED 

BY 

SERVICE 

ENGINEER 

Table 5. Suggested Schedule for Preventive Maintenance 

Maintenance 
Task 

Clean Head, Tape 
Cleaner Face I Head 
Guide s, & Head 
Guide Blocks 

Clean and Check 
Roller Guide s 

Clean and Check 
Capstan 

Clean Entire Tape 
Unit Surface 

Clean Tape 
Cleaner Unit 

Check Tape Tracking 

Replace Reel Motor 
Brushes 

Replace Reel Motors 

Replace Capstan 
Drive Assembly 

I I 

Interval 
{in operating hours} 

8 
(Daily) 

8 
(Daily) 

8 
(Daily) 

(Approx. 4 months) 

(as required) 

2,000 

5,000 

10,000 

10,000 
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II 

I 

Procedure 
Described in: 

Section III 

Section III 

Section III 

Section III 

Section VI, 
par. 7.2 

Section VI, 
par. 12.3 

Section VI I 

par. 10 

Section VI I 

par. 9.2 
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1. 

1.1 

1.2 

1.3 

POWER SUPPLY MAINTENANCE 

CHECKING UNREGULATED POWER SUPPLY 

A check may be made of the uI~egulated power supply by testing 
vlith a volt.'11eter at test points provided on the transport board. 
The table below shows the voltages and corresponding test points. 
The voltages should be within ±20 per cent of the nominal specified. 
(See Figure B17 for test point locations.) 

Voltage Test Point 

+19 V TP 419 
-19 V TP 422 
+13 V TP 420 
-13 V TP 421 

CIRCUIT BREAKER RESET 

In the event of malfunction, an automatic circuit breaker prevents 
damage to the tape transport. The circuit breaker reset button is 
located adjacent to the power switch on the power supply chassis. 
The circuit breaker button will be in the OUT position after an 
automatic circuit break has occurred. Pushing in the button re
makes the circuit. 

FUSES 

Five fuses, in the unregulated power supply lines I are located on 
the power supply subassembly. F 1 is a 5 amp fuse in the +19 volt 
line. F2 is a 10 amp fuse in the -19 volt line. F3 is a 10 amp fuse 
in the +13 volt line supplying all loads except the +5 volt regulator. 
F4 is a 4 amp fuse in the +13 v01t line supplying current to only the 
+5 volt regulator. F5 is a 10 amp fuse in the -13 volt line. All 
fuses are fast-blow types. 

1 .4 TRANSFORMER TAPS 

The Mod 10 tape transport can accept power from sources of varying 
voltage I depending on the power transformer primary tenninal con
nection chosen. Figure 42 shows the color coding of the transformer 
primary wires attached to the tenninal strip TBI under the power 
supply chassis. 
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2. 

3. 

For example I parallel connection to standard 115V power (plus 
or minus 10 per cent) is made by connecting the gray and yellow 
wires to one side of the line voltage and the blue and red wires 
to the other side. Series connection to a 220V power source is 
rnade by connecting the violet wire to one side of the line voltage I 
connecting the blue to the orange wire on the terminal strip I and 
connecting the red wire to the other side of the line s Unused wires 
should be left attached to the terminal strip. 

OPENING OF POWER SUPPLY ASSEMBLY 

The opening of the power supply is necessary when trouble shooting 
and component replacement is required in this area. It is also re
quired when it is desired to access TBI to change power transformer 
taps. The following procedure shall be used: 

1 • Turn power off of the unit with the toggle switch on 
the power supply and disconnect the power cord from 
the wall. 

2 • Swing out the transport. 

3. Remove the 4 Phillips screws fastening the assembly 
to the deck. These screws are shown flagged in the 
photograph of Figure 43. 

4. Swing a ssembly open. 

TRANSPORT MODULE REPLACEMENT 

The transport module which houses all the servo and control logic 
electronics can be removed by following the steps below: 

1 . Turn power off of the unit with the toggle switch 
on the power supply and disconnect the power cord 
from the wall. 

2. Remove all the connectors from the module using care 
to avoid damaging connector pins on the module. 

3. Swing open power supply assembly as described in 
subsection 2. 

4. Remove the 3 screws on the heatsink fastening the 
module to the deck. These screws are shown in the 
photograph of Figure 44. Be sure to support the assembly 
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4. 

5. 

to prevent damage v/hen screv/s are removed. 
module is now free to remove. 

5 . After installation of the new module, perform the 
transport module adjustments described in sub
section 15. 

DATA ELECTRONICS MODULE REPLACEMENT 

The Data Electronics module which houses all of the record and 
read electronics can be removed by following the steps below: 

1 . Turn main power off either at the control panel 
or the power supply. 

2. Remove connectors P3 and P4. 

3 . Remove the Winchester head cable connectors 
from the module. IMPORTANT - use an appropriate 
size screwdriver on the jackscrew fasteners. Loosen 
the connectors evenly, alternating turns on each 
screw. Attempting to loosen one side at a time will 
cause the connectors to bind and possibly bend the 
pins. Use of fingers instead of a screwdriver risks 
the possibility of breaking wires on the connectors. 

4. While supporting the module to prevent damage, remove 
the 4 Phillips screws, holding the module mounting 
brackets to the deck. The location of the bracket 
screws are shown in the photograph of Figure 45. 

5. After replacement of the new module, perfonn the 
adjustments described in the appropriate data elec-. 
tronics alignment subsection. 

OCP SWITCH REPLACEMENT 

The operator's control panel pushbutton switches and indicators are 
sealed assemblies. If either the switch or the indicator fails I the 
whole sealed assembly must be replaced. (See the photograph in 
Figure 46 .) 

1 . Put the utility power switch at the back of the 
transport chassis in the OFF position. 
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6. 

6.1 

6.2 

2. Grasp the pushbutton at either side and pull it 
directly away from the deck, rocking it gently 
from side to side, using care that the attached 
wires are not damaged. 

3. Note the position of the push-on lugs before 
removing them from their terminals. 

4: Connect the push-on lugs to the replacement 
switch in the noted positions. 

5. Push the switch firmly into position. 

ARM SENSE LAMP AND CELL REPLACEMENT 

LAMP REPLACEMENT 

The lamp and holder assembly is a plug-in unit. 
To replace the lamp disconnect holder from module. 
If the assembly is not the plug-in type, unsolder 
the lamp lead joints at top of shroud and break 
glyptol to free lamp. Solder and glyptol leads of 
new lamp. Perform the adjustments of section VI-14. 

CELL REPLACEMENT 

It is required to remove the arm sense module in order to 
replace the photocell. The following steps specify the 
mechanical procedure for removal: 

1 . Loosen the Allen screw on the collet clamp and 
rotate the cam and clamp assembly until it is 
free of the shaft. 

2. Cut the cable harness tie wraps to separate the 
cable from the rest of the harness. 

3. Remove the three Phillips screws securing the 
module to the main frame. 

4. Remove the connector at the end of the module 
cable located on the transport module. This will 
be P12 for the file side or P13 for the fixed side. 

5. Perform the arm sense module adjustments in sub
section 14 after replacement is completed. 
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7. 

7.1 

HEAD ASSEMBLY REPLACEMENT 

Read/Write head assemblies may be removed and replaced in 
the field by using the following procedure. 

CAUTION: SYSTEM POWER MUST BE TURNED OFF 
PRIOR TO DISCONNECTING OR CONNE CTING 
THE HEAD ASSEMBLY. 

1 . Remove the head connectors from the data 
electronics module located at the rear of the 
machine using an appropriate size slot screw
driver. Do not use fingers for this purpose so 
that the possibility of damaging connector wires 
is eliminated. 

2. Remove both pieces of head cover and remove the 
three large Allen screws fa stening the head plate 
assembly to the deck. These screws are shown 
in the photograph of Figure 47. 

3. Since it is not desirable to replace the photosense 
assembly due to its cable dressing configuration, 
disconnect this subassembly from the baseplate by 
removing the two Phillips screws at the rear of the 
plate. 

4. Remove head assembly. 

5. Following the procedure in reverse, install the new 
head assembly. 

6. Perform the tape tracking check des cribed in Section 12.3. 

7 • Perform the da ta electronics alignments described in 
Section 16 for dual gap heads or Section 17 for single 
gap heads. 

REPLACING THE PHOTOSENSE UNIT 

The EOT/BOT photosense unit is a sealed component. If either 
lamp or photocell fails, the unit must be replaced in its entirety, 
as follows: 
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7.2 

1 . Perform step 2 of paragraph 7. 

2 • Remove both screws holding photosense unit to 
read/write head assembly base plate I and move 
it to rear of deck. Cut the cable harness so that 
this cable is free. Disconnect FII connector. 

3 . Replace photosense unit and reinstall read/write 
head assembly. Adjust R215 as described in 
paragraph 15. 1 to ensure proper operation of the 
photosense unit. 

CLEANING THE TAPE CLEANER 

A jet of air directed into the perforations of the tape cleaner 
face will force the accumulation of particles through a vent 
hole provided on the back of the tape cleaner. 

1. Remove read/write head assembly covers (both sides) . 

2. Shield read/write head by inserting a piece of paper 
or cloth between the tape cleaner and the head. 

3 . Blow into the face of the cleaner. 

4. Clean the tape cleaner, magnetic head I and ba se 
plate according to regular maintenance instruc
tions (Section III) . 

5 . Replace head covers. 

If necessary I the tape cleaner can be removed from the head 
assembly so that a more forceful air jet can be applied. It is 
suggested I however I that frequent gentle cleaning is preferable 
to infrequent forceful cleaning. 

1. Remove read/write head assembly covers. 

2. Remove the screw holding the tape cleaner to the 
assembly base plate I and remove tape cleaner. 

3. Clean by forcing air through the face perforations. 

4 . Replace tape cleaner and tighten screw. (Action of 
the roll pin in conjunction with the screw will correctly 
reposition the tape cleaner.) 

5 . Replace head covers. 
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8. 

n , 
0.1 

8.2 

8.3 

DECK OVERLAY REMOVAL 

Removal and replacement of many components requires the 
removal of the deck overlay. The following procedures must 
be followed: 

RErviOVAL OF FIXED REEL 

1. For fixed reel hub assemblies whose configuration 
does not have three screws on the hub cover, in
sert a flat blade screwdriver behind the chamfered 
edge of the hub cover and pry it up; this releases 
the three spring clip s holding the cover in place. 
(See Figure 48.) Remove the three screws holding 
the reel in place and remove the reel. 

2. For assemblies whose configuration have the three 
screws through the cover, ignore step 1 and remove 
these screws holding the reel in place. Remove reel. 

REMOVAL OF FIXED GUIDE POST ASSEMBLIES 

CAUTION: Identify the top and bottom assemblies prior to removal 
in order to return them to their correct location upon re-assembly. 

1 • Remove each guide post by unscrewing two Phillips 
screws accessible from the rear of the deck. Under 
no circumstances should the small set screw that 
holds the roller guide assembly be removed. Removal 
of this screw destroys an adj usted setting and 
necessitates laboratory or factory re-tracking. 

REMOVAL OF OVERLAY 

1. Remove covers from the read/write head assembly 
by pulling in the direction perpendicular to the head 
plate. 

2. Loosen, but do not remove, the four overlay screws 
accessible from the rear of the machine. These 
screws are shown marked by arrows in the photograph 
of Figure 49. 

3. Support the overlay prior to total removal of the screws 
to eliminate the falling hence pas sible damage to it. 

4. Lift off overla y • 
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Figure 48. Fixed Reel Removal 

VI - 17 



o DECK OVERLAY MOUNTING SCREWS 

f-' ce: -1'). r).:::c;~ Overluy Removul 

V I - 18 



9. CAPSTAN AND CAPSTAN MOTOR REPLACEMENT 

9. I CAPSTAN ONLY 

The capstan can be removed and replaced by releasing the Allen 
s crew on the top 0 f the capstan motor shaft, holding the shaft 
by the flats provided. Note the orientation of the capstan before 
removing it, and ensure that it is replaced in the same position. 
Capstan speed adjustments are specified in a later section. 

9.2 CAPSTAN DRIVE ASSEMBLY 

Replacement of the entire capstan drive assembly (capstan and 
capstan motor) should be done in accordance with the following 
procedure: 

1. Remove capstan (see 9. 1) . 

2. Remove motor and tachometer leads at terminal 
board at rear. 

3. Remove four screws holding motor to transport 
deck. 

4. Replace capstan drive assembly. 

5. Replace capstan (see 9. 1) . 

6. Perform the adjustments for s peed and start/stop 
ramps as described in subsections 15.2.2 - 15.2.4. 

9.3 CALCULATING CAPSTAN SPEED ERROR 

The 50/60 Hz strobe disc is inserted into each capstan. The inner 
strobe is for 60 Hz and is marked such. It is to be viewed with the 
corresponding AC light (such as fluorescent). The 50 Hz disc operates 
with a 100 Hz source whereas the 60 Hz disc requires 120 Hz source. 
The disc image will appear stationary at 12.5, 25 and 37.5 ips 
only. The error from nominal for the mentioned speeds is: 

E = 624 %; 
TxV 

where V is nominal speed in ips I and T is the time in seconds for the 
image to drift one revolution. If the error exceeds ] % re-adjust speed 
per section VI-IS. 2. 
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10. 

11. 

REEL MOTOR REPLACEMENT 

The preventive maintenance schedule (Table 5) suggests that 
reel motors be replaced after 10,000 hours of opera tion. Re
placement is as follows: 

1 • Remove overla y • 

2 • Remove hub of motor to be replaced (two set screws). 
NOTE: if wep fixture # PiN T-00002 is not available, 
measure and record the distance from the reference 
bos s to the hub outer flange prior to removal" 

3. Remove motor leads at terminal board at rear. 

4. Remove four screws holding motor to transport deck. 

5 • Screw new motor into place. 

6 • Replace motor hub using reel hub alignment fixture I 

which sets the position of the outer flange to a 
distance 0.727 inch above the adjacent reference 
boss. If fixture is not available, re-position the 
hub to the distance measured in step 2. Tighten the two 
set screws against the flats on the motor shaft. 

7 • Replace overlay. 

GUIDE ROLLER BEARING REPLACEMENT 

Roller guide bearings, with the exception of those on the file 
reel swing arm guide I which control tape motion to the head, 
can be replaced whithout destroying preset tracking adjustment 
if appropriate care is exercised. (See Figures 50 -A & B.) 

1. Note the position of the guide roller with respect 
to its shaft. (The roller guide must be replaced with 
the same flange nearest the overlay panel that it 
originally occupied.) 

2. Remove retaining ring at the shaft end and remove the 
guide roller. 

3 • Insert new bearing (s) . 

4. Replace guide roller. 

5 . Replace retaining ring. 
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Figure 50. Guide Bearing Replacement 

(B) Self Aligning Guide 
200425 

De scription 
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• (C) Fixed Eccentric Guide 
200~10 

WCP Part No. 

100132-001 
200077-001 
100006-001 
200023 
200156 
200037 
100132-002 
200077-003 
100006-002 
200419 
200423 
200420 
200422 
200421 
200418 
100039-903 
100256 
200752 
200766 



12. 

12.1 

Replacement of the file reel swing arm roller guide bearings 
requires that the guide be re-set as described in paragraph 12.1. 1 . 
The bearings are changed by removing the locking screw and 
withdrawing the eccentric guide assembly from the shaft. 
(See Figure 50-C.) 

TAPE TRACKING ALIGNMENT 

Tape tracking is the mechanical adjustment of elements in the 
tape path which contribute to the static and dynamic skevl of the 
tape over the read/write head. Also the proper alignment of the 
tape edges between the file and fixed reels consistent with 
proper tape handling (i. e. , without damaging the tape.) If re
tracking is found to be required I it is necessary to afterwards 
re-check the Read Stack Azimuth alignment per the procedure 
described in sections 16. 7 or 17.4. 

Forward tape tracking is controlled by guiding elements betrNeen 
the file reel and the capstan. Reverse tape tracking is controlled 
by guiding elements between the fixed reel and the capstan (see 
Figure 51). 

The following tracking procedure assumes that there is no gross 
misalignment of guiding elements which would cause tape edge 
damage. Initially all roller guides are set such that the inner 
guiding edge is .837 inch from the transport component mounting 
surface. 

FORWARD TAPE TRACKING 

File Reel S\ving Arm Roller Guide 

Basic mechanical alignment of this guide is simplified through 
the use of a special tool, WCP # T-OOOIO, the use of which 
is illustrated in Figure 52. Alignment is as follows: 

1 • Remove the overlay (see subsection 8 for procedure) . 

2. Fasten the alignment tool to the head guides making 
sure the outer surface of the tool is against the fixed 
guide outer edges I with all shims removed from head guides. 

3. Adjust the position of the swing arm at the supporting 
shaft (#8 screw) such that the roller guide trough mates 
with the alignment tool. 
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12.1.2 

12.2 

12.2.1 

4. Adjust the tilt of the roller guide such that the 
width of the drum is parallel to the alignment 
tool. This is accomplished by slackening the 
roller guide locking screw 1/2 turn and rotating 
the eccentric guide by means of the hexagon. 
(See Figure 53.) For the purpose of this adjust
ment the dnli!I should be presented to the alignment 
tool by pressing against the roller guide as this 
_ J ____ 1 _ .L _ _ .L 1_ _ _ r r _ _.L r. .• _ .. 
~l(IlUlQLe~ Ule euec[ or [ape tenSIon on me arm. 

5. Shims should be replaced as required under 
Paragraph 16. 7 or i 7 .4. 

File Reel Fixed Roller Guide 

This guide must be aligned to the swing arm roller guide. This 
rna y be done visually by rotating the file reel counterclockwise 
against the servo, using old tape, under tape tension, until the 
file reel swing arm reaches a point where the tape disengages the 
file reel fixed roller guide (see Figure 54). At this point any mis
alignment between the rollers is seen as a curling or scuffing (If 
the tape edge against one of the file reel fixed guide flanges. 
This may be corrected by adjusting the file reel fixed guide, using 
the screw at the side of the guide support for this purpose. 

R1VERSE TAPE TRACKING 

Reverse Tracking Roller Guide 

1 • Remove the reverse tracking roller guide by means 
of the screw at the side of the guide support. 

2. Run the tape forward and observe the lateral position 
of the tape on the capstan. Now run in reverse and 
see that there is no "tape walk II • 

3. If this condition is observed I adjust the position of 
the fixed reel swing arm at its pivot (#8 screw) and 
align t.he adj acent fixed roller guide to the swing arm 
roller guide. The procedure is the same as that for 
the file reel fixed guide. Capstan "tape walk II between 
forward and reverse should not be greater than. 0 1 inch 
with the reverse tracking guide removed. 

4. Replace the reverse tracking guide and adjust the 
forward/reverse "tape walk ll as close to zero as 
possible by means of this guide only. 

5. Now that all the alignments are complete I check the 
results by following the procedure in the next section. 
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12.3 CHECKING TAPE TRACKING 

This procedure provides an electrical check to verify that tape 
is tracking in the reverse direction within acceptable limits with 
respect to the forward direction. The procedure compares the 
time displacements of the analog signal peaks of the two outside 
channels while running tape forward with the time displacement of 
those peaks while running tape in reverse. If the transport is 
perfectly tracked, the time displacements in both directions will 
be the same j but the pha se relationship between the r.AlO peaks 
will be opposite. Since the accuracy of tape tracking is directly 
dependent upon mechanical alignments and mechanical tolerance 
build -ups, perfect tracking is usually not achieved; however, 
limits are established that will guarantee reliable operation in 
both directions. 

Equipment requix:ed includes an oscilloscope, a dual trace plug
in, and three lOX probes (see Table 4); also required is a scratch
pad tape having all ones recorded on the outside channels. 
Procedural steps are as follows: 

1 • Scope control s: 

2. 

a) Mode--Chop, AC. 

b) Sensitivity--as required to get good resolution 
of the peak time displacement. 

c) Trigger--External (+), AC, trigger mode. 

d) Sweeptime--5 I sec/cm. 

Place Channel 1 scope probe and trigger probe on the 
test point corresponding to the head edge track located c4. I 
closest to the transport. This test point is ~ 
nine-channel systems and 102 for seven-channel systems. 

3. Place Channel 2 probe on the test point corresponding 
to the channel farthest from the transport. This test 
point is 702 for nine-channel systems and 902 for seven-
channel ~tems. _~ ________ n ____________ • __ • _____ • __ • __ •• 

4. Load the scratch-pad tape and run tape in the forward 
direction under manual control. Record T 1 (,usee). Run 
tape in the reverse direction and record T2 . (See Figure 55). 
Since the read head azimuth angle can be in either 
direction, the actual phase relation between the reference 
channel and the other outside channel may be opposite to 
that depicted in Figure 55. 

VI - 28 



5. The value of T2 should be related to Tl by the 
following equa tion: 

where V represents the transport speed. If this 
condition is not met, then either there is tape walk 
on the capstan, or the file reel swing arm guide is 
improperly set. Retrack the unit per the procedure 
described in subsection 12. 1 and 12.2 

illl I\~~ , liP \\~\ 1 

~II/ ~\\' II , r// 1\\\ ~ I T 

5 

~/I \~\\ I fill \ i I 1\\\ 

Figure S5 •. Checking Tape Tracking, Desired Waveform 

13. REGULATED POWER SUPPLY ADJUSTMENTS 

T:bsee potentiometer adjustrnents are required to adjust the power 
supply regulators to the proper operating voltage levels. These 
potentiometers are located on the regulator subassembly module 
(See Figure B6). A voltmeter having an accuracy of at least 2 per 
cent should be used to make the adjustments. Each adjustment 
should be made according to the following table: 

Adjust By Connect Meter 
Voltage Potentiometer Between 

To: Test Points 

+ 5 Volts R2 TP1(+) & TP4(-) 

+12 Volts R14 TP2(+) & TP4(-) 

-12 Volts R21 TP3 (-) & TP4(+) 
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14. ARM SENSE rv10DULE ADTUSTrv1ENTS 

Correct adjustment of the arm sense module position I cam position I 
and two potentiometers is necessary to ensure the correct operation 
of each servo swing arm. The adjustments must be made in the 
order in which they are specified below. (Either arm may be ad
justed first.) 

The pOVlsr must be O!~ arId the transport must be RESET at L'1e 
control panel.before starting the adjustment procedure. No tape 
should be loaded on the machine. 

14. 1 FIXED REEL ADJUSTMENTS 

1. Mechanically position the swing arm in the center 
of its normal operating arc and verify that the center 
of the cam arc lines up with the photocell and lamp 
housing. If the cam is improperly positioned I re
position cam as specified in subsection 6. 

2. Connect a voltmeter between test point 424 and 
ground on the transport board. . (See Figure B2 3.) 

3 . Loosen the three screws that secure the arm sense 
module to the main frame and adjust the position of 
the module on the slotted holes until the voltmeter 
reads 0 + 0 • 2 volts. Tighten the three mounting screws 
locking the assembly in place. 

4. Adjust the fixed reel servo gain potentiometer R462 and 
the swing arm position potentiometer R465 as outlined 
in subsection 15.3. 

14.2 FILE REEL ADJUSTMENTS 

1 • Perform Step 1 in 14. 1 above. 

2. Connect a voltmeter between test point 425 and ground 
on the transport board. (See Figure B2 3 .) 

3. Perform Step 3 in 14.1 above. 

4. Adjust the file reel servo gain potentiometer R503 and 
the swing arm position potentiometer R508 as outlined 
in subsection 15.3. 
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15. 

15.1 

15.2 

15.2.1 

15.2.2 

TRANSPORT MODULE ADJUSTMENTS 

EOT/BOT PHOTOSENSE ADJUSTMENT 

1. Connect a voltmeter between test point 201 
and ground. (Reference Figure B23.) 

2. Adjust potentiometer R21S so that the voltmeter 
reads O*OV ± O~15V while tape is loaded on the 
transport but neither photosense tab is being sensed. 

CAPSTAN SERVO ADJUSTMENT 

Five adjustments are required to ensure correct operation 
of the capstan drive. The order in which these adjustments 
are given below must be carefully followed since there is 
interrelationship between some adjustments. Adjustments 
should be performed with tape loaded on the transport. 
Ramp adjustments require that the transport be under 
program control so that the tape repeatedly starts and 
stops. (See Figure B23 for potentiometer and test point 
locations.) 

Offset 

1. Press RESET pushbutton. 

2. Connect a voltmeter between test point 408 and 
ground. 

3. Adjust potentiometer R438 for zero volts, ±100 mv. 

Forward Motor Speed 

The strobe disc is mounted on the front of the capstan and 
has two patterns. The inner pattern is used for 60 Hz 
units and the outer pattern is used for 50 Hz units. 

1. For standard speed units (see VI-9.3) containing a 
strobe disc, while running the unit in the forward 
direction under manual control, adjust R4lS until 
the strobe pattern appears stationary. 

2. For all other speed units, using an IBM skew tape, 
adjust the potentiometer for a pulse repetition 
period shown below. This will be observed at TP3 
(D/G module) or TPS (S/G module). 

p = 1250 J1sec 
S 

where S is machine speed. 
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15.2.3 

15.2.4 

Reverse Motor Speed 

1. Repeat the procedure of step 1 while running in 
reverse using potentiometer R4ll. 

2. Duplicate the procedure of step 2 while running in 
reverse using potentiometer R4ll. 

Start/Stop Ramp Time 

The start/stop ramp times can be properly adjusted only 
after the forward-reverse speeds have been set up. Only 
the forward and reverse stop ramps will be adjusted since 
adjusting the stop ramp for one direction also adjusts the 
start ramp for the opposite direction. The ramps will be 
observed at the capstan tachometer output. 

Forward stop Ramp Time: 

1. Initiate a start/stop forward motion program. 

2. Trigger oscilloscope sweep on external negative 
at the Motion test point 204 and observe tach 
signal of TP406. In order to maintain a clean 
tach signal, pick up scope probe ground on TP403. 
Use sufficient vertical sensitivity on scope to 
cleanly measure where the signal reaches the 
zero axis. 

3. Adjust potentiometer R423 so that the time for the 
tach signal to reach zero output is as follows: 

T = 340 milliseconds 
S 

where T is the stop ramp in milliseconds and S is 
the operating speed of the transport in ips (see 
Figure 56). For example, a 25 ips transport would 
have a stop ramp time as follows: 

T = 340 = 13.5 milliseconds 
25 
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Figure 56. Stop Ramp Time 

Reverse Stop Ramp Time: 

1. Initiate a start/stop reverse motion program. 

2. Using the same procedure as outlined in step 2 of the 
Forward Stop Ramp Time paragraph above I adj ust 
potentiometer R426 for the same stop ramp time estab
lished in step 3 of the procedure .. 

15.3 REEL SERVO ADJUSTMENTS 

Two potentiometer adjustments are required in each reel servo to 
provide proper servo gain and swing arm operating position. These 
adjustments vary depending upon the transport operating speed 
and are specified below. 
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15.3.1 

15.3.2 

1 • Mark off four inches of arc along the path traveled 
by the swing arm tip. 

2 • Connect an oscilloscope to the servo amplifier 
output test point 418 for file reel or test point 
410 for the fixed reel. (Reference Figure B23.) 

3 • With tape loaded and holding tension, move the 
tip of the swing arm back and forth between the 
end points of the four-inch arc marked off in 
step 1. (This can be most easily accomplished 
by moving the reel back and forth by hand rather 
than the swing arm.) 

4. Adjust the gain potentiometer so that the four-inch 
arm movement in step 3 produces a total voltage 
change on the oscilloscope as specified below. 
Potentiometer R503 adj,usts the file reel servo gain 
and R462 the fixed reel servo gain. 

a) For 45 ips machines adjust for a total 
voltage change of 6.0 volts. 

b) For 37 . 5 ips machines adjust for a total 
voltage change of 5.0 volts. 

c) For 25 ips and slower machines adjust for 
a total voltage change of 3.5 volts. 

Swing Arm Position 

The swing arm position must be adjusted with tape loaded and 
the machine operating at the proper speed. Both file and fixed 
reel ann positions must be adjusted with minimum pack (less 
than 1/16-inch of tape on reels). The file reel arm position is 
adjusted by potentiometer R508 while running forward and the 
fixed reel arm position is adjusted by R465 while running in 
reverse. The correct operating arm positions for each speed 
machine is as follows: 
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1 . 45 and 37.5 ips machines should have the swing 
arm adjusted so that the center of the outermost 
roller guide on the swing arm is 3/16 of an inch 
above (mea sur~d vertically) the top edge of the 
fixed roller guide support bracket. 

2. 25 ips and slower machines should have the swing 
ann position adjusted according to the table below. 
The distances given in the table are measured vertically 
from the center of the swing arm roller guide to the top 
edge of the fixed roller guide support bracket. 

Machine Swing Arm Position Above 
Speed Fixed Guide Bracket 

25 ips 1/2 inch 

18.75 ips 1.0 inch 

12.5 ips 1-1/2 inches 

10 ips 1-1/2 inches 
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16. DATA ELECTRONICS DUAL GAP SYSTEMS ADJUSTMENTS 

16.1 ADJUSTMENT SEQUENCE 

All alignments are made at the factory prior to shipment of equip
ment. Verify alignments if either subassembly has been replaced, 
or if data electronics or heads seem to malfunction. Before per
fonning the adjustments I verify that the scope probes, plug-in 
unit, arid time base are calibrated. 

All potentiometer and test point locations are identified by a silk
screened designator adjacent to the component on the module. (See 
FigureB32 for the physical board location of test points and adjustments.) 

WARNING: SYSTEM POWER MUST BE TURNED OFF 
BEFORE DISCONNECTING OR CONNECTING 
EITHER THE DATA ELECTRONICS MODULE 
OR THE HEAD ASSEMBLY. 
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16.2 

Tape transport and power suppiy adjustments must be verified before 
performing the data electronics adjustments a Because of the inter
relationship among the circuits, the adjustments must be made in 
tho fr\ 11 r\ud nn c: ~nll~nr.~· 
~"''''\0,,010 ... "' ..... ......,.I"-.... "::J --~------. 

1 Ph::llco cnHtt~r nll;~c:("ont 1~'\1~1 H('Hllc::tm~nt 
J.. .£. ..... """ .... '" ...,l:'~ ........ '-' .. ""-"1------.. - -_ .. -- --.1---..... ----

2. Read amplifier gain adjusbnent 

3 • Crossfeed shield 

4. Read strobe delay adjustment 

S. Read stack azimuth measurement and correction 

6. Write stack deskew 

a) Read stack profile measurement 

b) Write deskew single-shot adjustment 

7. Verification--staircase measurement. 

PHASE SPLITTER QUIESCENT LEVEL 

The following prescribes the adjustment procedure for nine-channel 
tape transports. The levels at test points 202 and 302 need not be 
correct for seven-channel systems. 

1. Scope controls: 

a) Mode--Channel 1; DC. 

b) Sensitivity--O.OS V/cm. 

c) Trigger--Internal, automatic stability. 

2. Connect Channel 1 probe to test point 102. 

3. Without running tape, adjust potentiometer R27 until 
+ 1.0 VDC is observed at test point 102. 
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4. Scan test points 202 to 902 to ensure that the quiescent 
point of all the phase splitters falls within + 1.0 ±. 0.3 VDC. 

5. If this condition cannot be attained, readjust R27 until the 
condition is satisfied" 

16 ~,3 RE..AD AMPLIFIER GAIN 

The following prescribes the adjustment procedure for nine-channel 
tape transports. For seven-channel systems, set R218 and R318 fully 
counterclockwise. 

1 • Scope controls: 

a) Mode--Channel 1; AC. 

b) Sensitivity--O. 2 V /cm. 

c) Trigger--Internal, automatic stability. 

2. Load Standard Level Output Tape on the transport and 
set the tape controller for a continuous write mode at 
a frequency corresponding to 800 cpi and ones written 
on all channels. 

3. Connect Channell scope probe to test point 102 and run 
tape forvvard. Adj ust Rl18 so that the anaiog signai ha s 
a 12'-volt peak to peak amplitude. (See Figure 57.) 

4. Repeat for all channels. See Table 6 for correct 
potentiometers and test points. 
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Figure 57. Read Amplifier Gain Adjustment, Dual Gap Systems 
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Table 6. Data Electronics Adjustment Points - Dual Gap Systems 

I Alignment Section 

I Channel Comments Hrite Deskew Read Amp Gain 

Pot. No. Pot. No. 

I P 

a 

1 

2 

3 
4 

5 
6 

7 

TP-202 

TP-302 

TP-502 

TP-602 

TP-702 

TP-Bo2 

TP-902 

R-IIB 

R-21B 

R-31B 

R-41B 

R-51d 

R-olB 

R-71B 

R-91B 

TP-203 

TP-303 

TP-403 

TP-503 

'l'p-603 

TP-703 

TP-Bo3 

TP-903 

R-l04 

R-204 

R-304 

R-404 

R-504 

R-604 

R-704 

R-Bo4 

R-904 

Not used in 
7-Channel systems. 

Not used in 
7-Channel systems. 

6.4 CROSSFEED SHIELD 

This is a mechanical alignment on the head gate assembly necessary 
to minimize the write-to-read crossfeed Signal. If the complete head 
assembly has been replaced, proceed starting with Step 1. If only 
the crossfeed shield has been replaced, or if only a check is being 
performed, skip Step 1. 

1 • Tum all write deskew single-shot potentiometers 
(RI04 to R904) so that all nine head drivers switch 
simultaneously. This can be observed by scoping 
test points 101 to 901. 

2. Place Channel 1 scope probe on test point 602 and 
Channel 2 scope probe on test point 702. If this is 
a seven-channel system, place Channel 1 scope probe 
on 102 and Channel 2 scope probe on 902. With scope 
plug-in mode on alternate, set both scope channel 
vertical gains to 0.01 V /cm. 

3. Remove tape from capstan so that the tape will not 
move when a run command is given. This is to be 
done by threading the tape, such as to wrap the guide 
adjacent to the capstan, onto the fixed reel swing arm. 
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4. Set the tape controller unit for a continuous write 
mode I all ones on all channels. Run transport and 
observe crossfeed on the two edge channels. If the 
peak to peak .amplitude of the crossfeed is less than 
the following I no adjustment is required. 

Null Voltage (MV - P- P) 

750 
600 
500 
400 

Speed (IPS) 

10 
12.5 
18.75 
25 and above 

See Figure 59 for typical head gate wave forms. 

5. If the amplitude is greater than the voltage resulting 
from the table in item 4, loosen the two head gate 
screws and reposition the gate by moving it in the 
plane shown in Figure 58 until a null voltage is reached. 
The edge of the ferrite should be approximately opposite 
the Write gap. Be sure that the shield housing is resting 
on the head block at front and back. 

16.5 READ STROBE DELAY 

1 • Scope controls: 

a) Mode--Channel I, DC. 

b) Sensitivity--O.l V fcm. 

c) Trigger--Internal (+) trigger mode. 

2. Connect Channel 1 scope probe to test point 3. 

3 . Verify that the transport is selected for high 
density operation and write all ones as des
cribed in paragraph 16.4, step 2. 

4. A positive pulse will be observed at test point 3. 
See Figure 60. Adjust R49 for a pulse \vidth of 
approximately one-half frame time. At 25 ips this 
should be 25 !-,sec. A frame time is defined 
as __ l_, where V is the transport velocity 

anXDD is the operating data density. 

VI - 39 



FORWARD 
TAPE MOTtON 

iMPROPER 
ALIGNMENT 

TYPICAL 
WAVEFORM 

IDEAL 
WAVEFORM 

ERASE WRITE READ 
HEAD HEAD HEAD 

Figure 58. Head Gate Adjustment, Dual Gap Systems 
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Figure 59. Head Gate Adjustment Waveforms, Dual Gap Systems 
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16.6 
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Figure 60. Read Strobe Delay Adjustment, Dual Gap Systems 

READ STACK AZIMUTH MEASUREMENT AND CORRECTION 

This adjustment is required only when the read/write head assembly 
has been replaced. Its purpose is to ensure that the read stack is 
perpendicular to the tape path. This is a mechanical adjustment 
and is accomplished by shimming either (but only one) of the two 
guides mounted on the head assembly base plate. The shims are 
mounted by removing the guide, inserting a shim on the guide shaft I 
and re-assembling the guide on the base plate. The shims are 0.0002 
inch thick and one shim will correct for 15 micro-inches of skew. 

1 • Scope controls: 

a) Mode--Chop. 

b) Sensitivity--O. 2 V /em, DC, both channels. 

c) Trigger--External (+) AC trigger mode. 

d) Sweeptime--Sufficient resolution so that the 
positive-going edges of each trace can be 
accurately measured. 
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2. Place Channel 1 scope probe and trigger probe on the test 
point corresponding to the head edge track located closest 
to the transport. This test point is 603 for nine-channel --systems and 103 for seven-channel systems. 

3. Place Channel 2 probe on the test point corresponding to 
+'h", ,..'h"' .......... ""1 f~r+'hoco+ fr",1'Y\ +'ho +,..~nco,..v"\r+ T'h;co +oco+ n",;n+ 
L...l.lV" '-'~1.u.1.U.l.C;~ .L.U.I. &...I"vu \.. .LA V.lII t..&.&.\",..o 1,..1. ........ "'" ..... .,tJ""'" .... ......A."' ..... ..., ,,"v""',, .,tJV' .... ".I'-

is 703 for nine-channel systems and 903 for seven-channel 
systems. 

4. Load a master skew alignment tape, making sure that the 
write enable ring is removed. Place the tape controller 
unit in a read mode and observe the time displacement 
between leading edges (see Figure 61). If the time dis
placement corresponds to a distance less than 25 micro
inches (1 p'sec at 25 ips), no shimming is required: 

Distance (p.inch) = Velocity (ips) X Time (p. sec) • 
-I. 

If the time displacement corresponds to a distance greater 
than 25 mlicro-inches, the guide on the file reel side of 
the head assembly must be shimmed. The number of shims 
can be calculated as follows I where N represents the 
number of shim s : 

N= 
(Tape Speed) (Time) 
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Figure 61. Head Stack Shimming, Dual Gap Systems 
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I 
I 
I 
I 

Number of Time Displacement for Speed Indicated (~sec) 

Shims I 37. Sips 

1 
2 
3 
4 
S 
6 
7 
8 

12. Sips 

0.7 - 1.8 
1.9 - 3.0· 
3.1 - 4.2 
4.3 - 5.4 
5.5 - 6.6 
6 .. 7-7;;8 
7.9 - 9.0 
9.1 -10.2 

2S ips 
j 

0.4 - 0.91 0.3 - 0.6 

1
1.0 - 1.51 0 •7 - 1.0 
1.6 - 2.1 1.1 - 1.4 

1
12.2 - 2.7111 • 5 - 1.8 

2.8 - 3.3 1.9 - 2.2 
1.1-1 a') '>_1) C 

1"'8. v • ....,ILt=v-~;u 

4.0 - 4.5 2.7 - 3.0 
4.6 - 5.1 3.1 - 3.4 

4S ips 

0.2 - 0~5 

1
0.6-0.9 

.1.0-1,,2 

1

1.3-1.5 
1.6-1.8 
, n '" '" I.!.. .. ':'-L..L. 

2.3 - 2.5 
2.6 - 2.8 

Shim Table for Standard Tape Speeds 

5. If the leading edge of the trace being triggered is 
seen but not that of the other channel, place the 
scope trigger probe on the opposite channel and 
observe the time displacement between pulse leading 
edges. In this case I the tape guide on the capstan 
side of the head assembly must be shimmed according 
to the instructions in step 4. 

6. After the guide is shimmed, verify that the time 
displacement between the outside channels corres
ponds to a distance less than 25 microinches. 

7. Measure and record the static data staircase using 
the master skew tape utilizing the method described 
in subsection 16.8. This data will later be used to 
compare with the results of that section. 

16~ 7 WRITE STACK DESKEW 

16.7.1 

The method used to ensure proper Write head deskewing is first to 
plot the read stack gap scatter in the forward direction I referencing 
each track to the leading track, and using an IBM Master Skew Tape. 
Then the gap scatter plot is duplicated while writing all ones on 
a scratch-pad tape by adjusting the potentiometers of the Write 
Deskew Single shots. 

Read Head Stack Profile 

The method used to measure and record the gap scatter is first to 
locate the leading track and then to measure the time displacement 
of each of the other tracks with respect to this track. 
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16.7.1.1 

A 

How to Loca te the Leading Tra ck: 

The. leading track will be located by comparing all the tracks 
to each other in the method described below. The digital data 
compared I will be only that which corresponds to the negative 
peaks of the analog signals observed at TPI02 - TP902. By 
taking this precaution! error due to the effect of the pulse pairing 
phenomenon is eliminated. 

a) Mode--Chop 

b) Sensitivity--O .2 V / cm, DC, both channels 

c) Trigger--External (+) AC mode connected to 
CHI Trigger out jack. 

2 . U sing the IBM Skew Tape, run the transport in the 
forward direction in the ON-LINE mode. 

3 • Set Channel 1 scope probe on TPI03 and the Channel 2 
probe on TPI02. Set the scope sweeptime at 1 JJ. sec/em. 
One of the patterns shown in Figure 62 will be observed 
on the screen: 

B c 
Figure 62. Triggering Method 

4. If the display of Figure 62-A is observed, proceed to 
step 5, since this indicates that correct triggering of 
alternate bits generated by the negative analog signal 
peaks has been achieved. 

a) If the display of Figure 62-B is observed, 
triggering is on alternate bits but created 
by the wrong polarity analog signal peak. 
To correct the triggering I lift and re-apply 
Channell probe to TPI 03. Normally I after 
one or two tries, triggering will switch to 
the correct polarity. 
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bJ If the display of Figure 62-C is observed I 
triggering again is incorrect because it is 
occurring on every bit. To correct this 
condition, change to a faster or slov:er SCOPe 

sweep speed. 

c) Once the display of Figure 62 -A is obtained, 
do not change the swe.ep speed for the re
mainder of L~e procedure. If greater sweep -
speed resolution is required, use the Horizontal 
Magnifier. Correct triggering will be main
tained as long as the trigger probe is not moved 
to another point or if the tape doe s not change 
direction. 

S. Move Channel 2 probe to TP203. 

a) If it is observed that the positive going pulse of 
TP203 follows the trigger pulse I move Channel 2 
probe to TP303 since TPI03 is the leading of the 
two tracks, and it is required to maintain the 
Channel 1 probe on the leading track. Repeat 
the process until the signal on Channel 2 is not 
observed. 

b) If the signal on TP203 is not observed on the 
screen I it is the leading track. Move Channel 1 
probe to TP203. Since the trigger probe has now 
changed location, verify that triggering is still 
correct, following the method described in step 4 
by observing TPIO 2 with Channel 2. Move Channel 
2 to TP303. 

6. Repeat the process described in step S until all the tracks 
have been scanned, making sure correct triggering is 
maintained every time the Channel 1 probe is moved to 
the newly-found leading track. 

7 . To verify that the leading track has truly been located, 
keep the Channell probe fixed on that track and scan 
the remainder of the tracks with Channel 2 probe. The 
leading edge of the positive pulse will be observed at 
all of the test points. 
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16.7.1.2 

16.7.2 

Profile Plot: 

Keeping Channel 1 probe on the Read register test point 
corresponding to the leading track I use Channel 2 probe 
on TPI03 through TP903. Record the time displacement 
between the leading edges of both pulses for each track, 
making sure that the proper triggering method is used. 

Write Sinqle-Shot Deskew 

This adjustment is perfonned while the transport is loaded with a 
scratch tape for writing all ones on all tracks at 800 cpi. 

1. While running the transport continuously I display 
the reference track on Channell and the test track 
using Channel 2 of the scope. Set the reference 
track potentiometer to approximately one-third turn 
from the counterclockwise position. Adjust the 
corresponding write deskew potentiometer so that 
the read profile of paragraph 16. 7.1.2 is duplicated, 
making sure that the proper triggering method is used. 

2. Repeat for all tracks. See Table 6 for correct test 
point ~nd potentiometer. 

16. 8 VERIFICATION --STAIRCASE MEASUREMENT 

A quick verification of all the foregoing adjustments can be made 
by checking the width of the data staircase when the transport is 
running in LlJ.e fonvard direction. 

1 . Scope controls: 

a) Mode--Channel 1, DC. 

b) Sensitivity--0.1 V/cm. 

c) Trigger--External (+) AC I Trigger mode. 
'1 

c--
2. Connect scope trigger probe to test point .3/ and 

Channel 1 probe to test point ~. 
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3 . While writing continuous ones, the wavefonn 
should resemble that shown in Figure 63. Time T 
should approximate the results of subsection 16.6 I 

step 7 and should not exceed: 

100 
io'SeC (T < 4 JA sec at 25 ips) 

Tape Speed 

Time T shall not include the effects of dynamic skew. 

4. If this condition is not met, repeat the procedures 
specified in paragraphs 16.6 through 16. 7 . 

-
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(EXAGGERATED FOR !LLUSTRATION) 

Figure 63. Staircase.Waveform, Dual Gap Systems 
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17. DATA ELECTRONICS SINGLE GAP SYSTEMS ADJUSTMENTS 

17 . 1 ADJUSTMENT SEQUENCE 

All alignments are made at the factory prior to shipment of equipment. 
Verify alignments if either subassembly has been replaced I or if data 
electronics or heads seem to malfunction. Before performing the 
adjustments, verify that the scope probes I plug-in unit I and time 
base are calibrated. 

All potentiometer and test point locations are identified on the module 
by a silk-screened designator adjacent to the component. See 
Figure B28for the location of test points and adjustments on the 
module. 
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WARNING: SYSTEM POWER MUST BE TURNED OFF 
BEFORE DISCONNECTING OR CONNECTING 
EITHER THE DATA ELECTRONICS MODULE 
OR THE HEAD ASSEMBLY. 

Tape transport and power supply adjustments must be verified before 
norf"rrrlinI"T t-ho rL:~t-::I olo("O+r("\ni("O~ ::It1il1~tTTlont~ R~("Orlll~~ ("\f tho intor-.t-'''''''' .... '-'''''.\, ....... ~ '-~ ............ ....... \0..& .. "'-4 ............ ""......,~......, .... -""..., ~'-ooIII..J .................... " ... w-. ~------ "" .... ,... .. ....., ........... ""' .. 
relationship among the circuits, the adjustments must be made in 
the foHowing sequence: 

1. Read amplifier gain adjustment 

2. Read strobe delay adjustment 

3. Read stack azimuth measurement and correction 

4. Verification--staircase measurement. 

17 • 2 READ AMPLIFIER GAIN 

The following prescribes the adjustment procedure for nine-channel 
tape transports. For seven-channel systems, Set R2II and R3II 
fully counterclockwise. 

1. Scope controls: 

a) Mode--Channel 1; AC 

b) Sensitivity--O. 2 V /cm. 

c) Trigger--internal, automatic stability. 

NOTE: BE CAREFUL TO USE A STANDARD LF..VEL 
OUTPUT TAPE FOR THE READ AMPLIFIER GAIN 
ADJUSTMENT. 

2. Load standard level output tape on the transport and 
set the tape controller for a continuous write mode at 
a frequency corresponding to 800 cpi and ones written 
on all channels. 

3 • Rewind and then run forward in a Read mode. 

4. Connect Channel 1 scope probe to test point 103 and 
run tape forward. Adjust RIll so tha t the analog signal 
has a I2-volt peak to peak amplitude. (See Figure 64.) 

5. Repeat for all channels. See Table 7 for correct 
potentiometers and test points. 
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Figure 64. Read Amplifier Gain Adjustment, Single Gap System 

Table 7. Data Electronics Adjustment Points - Single Gap System 

Alignment Section 
Read Amp Gain 

Channel Test Point Pot. No. Comments 

-~ 

P TP-I03 R-lll 

0 TP-203 R-211 Not used in 
7-channel systems 

1 TP-303 R-311 Not used in 
7-channel systems 

2 TP-403 R-411 

3 TP-S03 R-Sll 

4 TP-603 R-611 

5 TP-703 R-711 

6 TP-803 R-811 

~ 7 I 
TP-903 R-911 
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17.3 READ STROBE DELAY 

1. Scope controls: 

a) f',,1ode--Channel I, DC. 

b} Sensi tivi ty--O • 1 V / em. 

c) Trigger--Internal (+) trigger mode. 

2 • Connect Channel 1 scope probe to test point 5. 

3. Verify that the transport is selected for high 
density operation and read all ones. 

4. A positive pulse will be observed at test point 5. 
(See Figure 65.) Adjust R28 for a pulse width of 
approximately one-half frame time. At 25 ips this 
should be 25 J,lsec, at 37.5 ips, 17 J,lsec, and at 
45 ips, 14 J,lsec. A frame time is defined as 1 
Where V is the transport velocity and D VU' 
1S th t' d t d 't e O}:2era lng a a enSl :v. 

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

-~ 
-~ -~ i ill 111 .. I III .. I I III r r-tJlI 1111 1111 111 I II I J 

I III II I ( 1111 I I I I III L ~1l1 1111 1111 IIlI I I I I --------------- ~ --
I I J 

-----~ -~ -;.--I--;-

L 25 .uSEe AT TP5 J 
I @ 25 IPS 

Figure 65. Read Strobe Delay Adjustment, Single Gap Systems 

VI - 50 



17 .4 HEAD STACK AZIMUTH MEASUREMENT AND CORRECTION 

This adjustment is required only when the read/write head assembly 
has been replaced. Its purpose is to ensure that the stack is per
pendicular to the tape path. This is a mechanical adjustment and 
is accomplished by shimming either (but only one) of the two guides 
mounted on the head assembly base plate. The shims are mounted 
by removing the guide I inserting a shim on the guide shaft! and re
assembling the guide on the base plate. The shims are 0.0002 inch 
thick and one shim will correct for 15 microinches of skew. 

1 • Scope controls: 

a) Mode--Chop. 

b) Sensitivity--O. 2 V /cm, DC, both channels. 

c) Trigger- - External (+) AC trigger mode. 

d) Sweeptime--Sufficient resolution so that 
the positive-going edges of each trace can 
be accurately mea sured. 

2 • Place Channel 1 scope probe and trigger probe on the 
test point corresponding to the head edge track located 
closest to the transport. This test point is 605 for 
nine-channel systems and 105 for seven-channel systems. 

3. Place Channel 2 probe on the test point corresponding to 
the channel farthest from the transport. This test point 
is 705 for nine-channel systems and 905 for seven
channel systems. 

4. Load a master skew alignment tape i making sure that the 
write enable ring is removed. Place the tape controller 
unit in a read mode and observe the time displacement 
between leading edges. (See Figure 66.) If the time 
displacement corresponds to a distance less than 25 
microinches, no shimming is required. 

Distance (,uinch) = Velocity (ips) X Time (.usee.) 
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Figure 66. Head Stack Shimming I Single Gap System 
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If the time displacement corresponds to a distance greater 
than 25 microinches, the guide on the file reel side of 
the head assembly must be shimmed. The number of shims 
can be calculated as follows I where N represents the 
number of shim s: 

N= 
(Tape Speed) (Time) 

15 

Number of Time Displacement for Speed Indicated (~sec) 

Shims 
12.5 ips 25 ips 37.5 ips 45 ips 

1 0.7 - 1.8 0.4 - 0.9 0.3 - 0.6 0.2 - 0.5 
2 1.9 - 3.0 1.0 - 1.5 0.7-1.0 0.6 - 0.9 
3 3.1 - 4.2 1.6 - 2.1 1.1 - 1.4 1.0 - 1.2 
4 4.3 - 5.4 2.2-2.7 1.5 - 1.8 1.3 - 1.5 
5 5.5 - 6.6 2.8 - 3.3 1.9 - 2.2 1.6 - 1.8 
6 6.7 - 7.8 3.4 - 3.9 2.3 - 2.6 1.9 - 2.2 
7 7.9 - 9.0 4.0 - 4.5 2.7 - 3.0 2.3 - 2.5 
8 9.1 -10.2 4.6-5.1 3.1 - 3.4 2.6 - 2.8 

5 • If the leading edge of the trace being triggered is seen 
but not that of the other channel, place the scope trigger 
probe on the opposite channel and observe the time dis-
placement between pulse leading edges. In this case, 
the tape guide on the capstan side of the head assembly 
must be shimmed according to the instructions in step 4. 

6. After the guide is shimmed, verify that the time dis
placement between the outside channels corresponds 
to a distance less than 25 microinches. 

17.5 VERIFICATION--STAIRCASE MEASUREMENT 

A quick verification of all the foregoing adjustments can be made by 
checking the width of the data staircase when the transport is running 
in the forward direction. 

1 . Scope controls: 

a) Mode--Channel 1, DC. 
b) Sensitivity--O.l V/cm. 
c) Trigger--External (+) AC I trigger mode. 
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2. Connect scope trigger probe to test point Sand 
Channel 1 probe to test point 6. 

3. While reading continuous ones that have just been 
recorded! the waveform should resemble that shown 
in Figure 67. Time T should not exceed: 

100 J.l.sec. (T<4 J.l.sec at 2S ips) 
Tape Speed 

Time T shall not include the effects of dynamic skew. 

4. If this condition is not met, repeat the procedures 
specified in paragraph 17 • 4. 
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DYNAM I C SKEW EFFECTS 
( EXAGGE RATED FOR ILLUSTRATiON j 

Figure 67. Staircase Waveform, Single Gap Systems 
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18.0 TROUBLESHOOTING 

The following System Troubleshooting Chart provides a means 
of isolating faults by citing symptoms I providing probable 
causes and remedies and referencing descriptive sections with
in the text. This chart in general must be used in conjunction 
with applicable schematics, assembly drawings and wiring 
diagrams. Refer to the system photographs in Figure 68 and 
Figure 69 to help locate the various subassemblies. 
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TROUBLEShvuTING GUIDE 
,......-------_.,-....--'----------_._-----... ---,-,--------,,--.... -,--------.. 

Symptom Probable Cause Remedy Reference 
~ ________________ -------~---------------------.----.-~-_--~ __ --.-------_________________ M ______ +-__ ' ______________ ~ 

Power indica tor light doe s 
not work when switch is 
pressed on front panel. 

When the LOAD button 
is pressed swing arms 
do not move. 

Sl power s'Nitch in OFF 
position. 

+5 volts missing. 

C Bl Thermo breaker open. 

Power Indicator Lamp burnt 
out. 

No AC voltage to transport. 

Electro-mechanical retract 
assembly not working. 

+13V unregulated is 
missing. 

PI9 connector not seated. 

KI relay coil open. 

Switch Sl to ON position 
loca ted by AC cord input. 

Check +5 volts at TPI on 
regulator circuit board which 
is mounted on the power supply. 

Push in thermo breaker button 
located by AC cord input. 

Check the two outside terminals 
for lamp continuity. You can pull 
the switch out from the front 

Check outlet with voltmeter for 
the proper AC voltage. 

816 micro switch open on cam 
retract assembly. 

Check J19 Pin 2 for +13V. 

Check connection. 

Pull out re~lay and measure for 
continuity between pins 1 and 4. 

Section I, Figure 2 

Section 6 I 

Paragraph 13 

Section I, Figure 2 

Section VI" 
Paragraph 5 

B3 

Sec. VI 
Fi<;rure 49 

~------------------------A-----------·-----__________ A_ ___________________________ ,M ______ ~ __ , ____________ ~ 



-. 

I 
Symptom 

-
When the LOAD button 
is pressed the swing anns 
travel to their upper 
limits and retract to the 
load position. 

When the LOAD button is 
pressed tape tensions and 
moves forward at a fast 
speed. 

When the LOAD button is 
pres sed tape tensions and 
travels at a fast reverse 
speed. 

-

TROUBLESHOOTING GUIDE 

Probable Cause 
-

Tape threaded incorrectly. 

Electro-mechanical retract 
assembly not working. 

Kl power relay not picking. 

+13 volt missIng. 
-13 volt missIng. 

Tape not threcided correctly. 

FIxed reel amplifier 
defective. 

Tape not threaded correctly. 

File reel amplifier 
defective. 

. 
Remedy Reference 

*-- - -- " 

Check threading diagram. 

S14 micro sv/itch not closing 
during a load cycle. 

Check J19 Pin 2 for +13V. 

Check TP 420. 
Check TP 421. 

Check threading diagram. 

Remove tape I press load buttol 
when swing anns reach their Ul 

Sec. II ., Fiq. 5 

1313 

B3 

Sec. VI 
Para. 1. 1 

Sec. II. I Fi9. 5 

Sec. VI. 
Para. 15.3. 

limit I turn power OFF & ON. 1. 

the swing anns can be cycled 1 
hand and the voltages can be 
checked. 

Check threading diagram. 

Remove tape I press load buttor 
when swing ann s reach their u~ 
limit, turn power OFF & ON. 1 
the swing ann s can be cycled 1: 
hand and the plus and minus 

Sec. II. I Fig. 5 

Sec. VI. 
>per Para. 15.3. 
,row 
>y 

voltages at TP425 and TP418 Cel n 
be mea sured '. 

_a ____ ~.__ 
--~---------------~ 
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(J1 

co 

TROUBLESHOOTING GUIDE 

.-'---------------------------.--------------------------r----------------------------- ----------------~ 
Symptom Probable Cause Remedy 

~ ____ --------__ ------------_+ __ ------------------------+---------------------------R __ --~. 
When the LOAD pushbutton 
is pres sed I tape tensions I 

but tape does not move 
forvvard. 

No forward motion (forward 
lamp not lit:.) 

Ramp generator circuit not 
working. 

Capstan amplifier not 
working. 

When the LOAD pushbutton BOT tab dirty or tarnished. 
is pressed I tape tensions 
and the tape move s for
ward but does not stop at 
the BOT marker. 

Swing arms continually 
cycle up and down after 
unloading the tape. 

Photosense lamp burnt out. 

Photosense assembly not 
adjusted correctly. 

Microswitch on cam re
tract not opening. 

Defective microswitch. 

Check TP402 for +5 volts. 

Check TP404 for voltage output. 

Check TP408 for voltage output. 

Clean with IBM cleaner. 

Remove head cover and check. 

With tape loaded and not at BOT 
TP 2 a I should be zero volts. 

Remove overlay and check S 1!3 
. microswitch by pressing LOAD 
butt::>n and visually watching for 
make and break action. 

Test microswitch with power OFF 
using an ohmmeter. 

Reference 

B23 & B24 

B23 & B24 

B23 & B24 

Sec. VI. 
Para.. 15.1. 

B13 

813 



CJ1 
to 

TROUBLESHOOTING GUIDE 

r-----------------------~------------------------~----------------------------~ -----------.----~ Symptom ProbablE~ Cause Remedy Reference 

~----------------------~------------------------~---------..... --.----------------. ----------......... ~ 
Tape does not respond to a 
forward or reverse com
mand in an ON LINE 
condition. 

Write command given 
but no da ta being 
recorded. 

No ready status from trans
port. 

Interface cabl~3 fault. 

No forward input command. 

No select command 

File protect l09ic not 
working. 

No write power. 

No write enable command. 

Missing write clock. 

Heads not plugrged in 
correctly. 

Check ready status II6 Pin T 
for zero volts (low TRUE inter
face. ) 

Check at controller cable and 
for Ready Status zero volt level 
input. 

Check forward level II6 Pin C for 
zero volts input. 

Check II6 Pin I for zero volts 
input. Check H and I jumper for 
+5 volts. 

Remove tape.; Turn Power OFF. Turn 
power ON and push in solenoid 
plunger; it should stay in. PreBS 
the LOAD button. The plunger 
should now come out. 

Check TP6 for + I2V. (Dual Gap) 
Check TP3 for +5V. (Single Gap) 
Check TP207 for +5 volts .. 

Check II Pin A for negative going 
clock. 

Check I2 connector 

B22 &: B23 

B22 & B23 

B22 & B23 

B22 & B23 

B12 
Fig. 23. 

B.31 & B32 
B.27 & B28 
B:22 & B23 

B:27 & B28 (S/G) 
B 31 & B 3 2 (D I G) 

B27 & B28 (8/G) 

B31 & B32 (8/G) L-. _________ ~ __________ ~ ________________________ ~ ____________ • _______________ , __ ~ _______________ --



01 
o 

TROUBLESE~)TING GUIDE P-------________________ .-__________ ' ______________ ,-_________________________ m' __ -._ 

Symptom Probable Cause Remedy Reference 
~ __________ --__ ------~ __ --------. __ ------------~ __ ----------__ ---------u ----,--------------4 
Written data is not 
correct. 

Correct written data 
cannot be read. 

Failure of one Write circuit. Write all one's and check 
TPIOI through TP901 for 
Write signals. 

Intermittent Write power I 
motion I or vvrite reset. 

One of the read channels 
is dead. 

Tape tracking is not 
adjusted corrE~ctly. 

Monitor Write TP6 I (DIG) or 
TP3 (S/G) motion TP204 I Writ I;! 
reset Jl Pin C. Look for level 
changes. 

On dual gap units real all one.' s 
and check TPI02 through TP902 
for proper analog waveform s • 
Check TPIO:3 through TP903 for 
proper digital waveform s . 

On Single gap units I read all 
one's and check TPI03 through 
TP903 for proper analog wave
form s • Check TP 105 through 
TP905 for proper digital wave
forms. 

Check staircase. 

B31 & B3 2 (DIG) 
B27 & B28 (S/G) 

B31 & B32 (DIG) 
B27 & B28 (S/G) 

1331 & B3 2 OJ/G) 

B27 &:B28 (S/G) 

Sec. VI. Par. 16°.8 
(Dual Gap) 
Sec. VI. Par. 17.5 
(Single Gap) 

L _______________________ ~ ________________________ ~ ____________________________ ~ ____________ • _____ ~ 



TROUBLESHOOTING CHART 

r-------------·-----------~------------.-------------~,--------------------------,~-------,-------------~ Symptom ProbablE~ Cause Remedy Re:Eerence 

~-~----------·-----------4--------------------------~·----------------------------,~~------------,-----~ Correct written data 
cannot be read, cont I d • 

Read amplifier gains are 
incorrectly adjusted. 

Read Strobe Dela y 
adjustment not correct,. 

Head & guide sneed 
cleaning. 

Head cable not plugged in. 

Tape cleaner needs 

Check read amplifier gains. 

Check read strobe delay 
adjustment. 

Clean head & guides. 

Plug in head cable. 

Empty head cleaner. 

Se~c. VI. Par. 16.3 
(Dual Gap) 
SE~C. VI. Par. 17.2 
(SinglE~ Gap) 

Sec. VI. Par. 16.5 
(Dual Gap) 
Sec. VI. Par. 17.3 
(Stngle Gap) 

B2B & :832 

Sec. VI. Par. '7.2. 



TRANSPORT ELECTRONICS 
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LE 
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WRITE ENABLE SWITCH 

-
1-
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*IJ
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t"\ATA 
~ ________ ~~ __ ~UHIH 

ELECTRONICS 
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~ __________ ~ __ ~LAMP-
HOLDER 
ASSY. 
(FI LE ) 
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ASSY. (FIXED) 

__ --'"I~~-H EAD 
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Figure 68. MOD 10 Tape System - Rear View 
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SWiNG ARM (FilE) ___ --, 

ASSY. SWING ARM 
GU! DE 
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GUIDE 
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SWITCHES 
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HEAD--~~ .... 
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SE NSE --r-I!~~-
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Figure 69. Front View with Overlay Removed 
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Appendix A 

Recommended Spare Parts List 

For resistors I capacitors I small hardware and other items not 

included in the following list I any equivalent in type I value, 

size I tolerance, and quality may be substituted. 
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RECOMMENDED SPARE PARTS LIST 

WANG MOD 10 TAPE SYSTEM 
(DUAL- AND SINGLE-GAP, 25 IPS) 

De scription 

SUBASSEMBLIES 

Head Plate Assembly, 9 Ch. I DIG 
Head Plate Assernbly I 9 eh. I S/G 

Head Plate Assembly I 7 Ch. I DIG 
Head Plate As sembly I 7 Ch. I S/G 

Photosense Assembly 

Reel Motor Assembly 

Retract Motor Assembly 

Capstan Motor/Tach. As sembly 

Write Enable Switch Assembly 

Arm Sense PWB As sembly 

Lamp Holder As sembly 

Regulator, PWB Assembly 
Assembly, Regulator Cable 

Transport Electronics, PWB., Assy. DIG 
Transport Electronics, PWB., Assy. S/G 

Data Electronics I PWB. I Assy. DIG 
Data Electronics, PWB., Assy. SIG 

Self Aligning Guide As sembly 

Deck Mounting Guide As sembly 

File Reel Roller Guide Assembly 

Deck Mounting Guide Assembly 

FAB. PARTS & PROC. SPECS. 

Arm, Door Stop 

Bracket, Door Stop 

3racket, Door Stop 

Capstan 

Wangco 
Number 

200043-001 
200227-001 

200115-001 
200226-001 

200057 

200063 

200119 

200547 

200378 

200475 

200794 

200495 
200858 

200488-004 
200488-016 

200521-004 
200347-002 

200425 

200036 

200810 

200217 

200031 

200032-001 

200032-002 

200039 

A - 2 

Qty. 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 
1 

1 
1 

I 

1 

1 

1 

1 

1 

1 

1 

Commercial 
Equivalent 



Description Wangeo Qty. Commercial 
Number Equivalent 

Door Front 200030 1 

Transformer I Power 200011 1 

Cam I Arm Sense 200021 1 

Cap, Head Tape Guide 200045 1 

\Aiasher, Head Tape Guide I"\nnnJlr t'\ 
~UUULfO L. 

Shim, Head Tape Guide 200203 24 tJO;J - 307.5 

Spring I Head Tape Guide 200047 2 00;7 - 4 ~ 7;). 

Brush I Reel Motor 100190 2 

Drum, Head Tape Guide 200096 1 

Brush, Capstan Motor 100186 2 

ELECTRO-MECHANICAL COMPONENTS 

Capacitor 100020-008 1 Sangamo 500-1943-01 

Capacitor 100020-014 1 Sangamo 500-1949-01 

Circuit Breaker 100014 1 Wood Electric, 375-205..;.101 

Fuse, 4 amp 100028-023 1 Littlefuse, 311004 

Fuse, 5 amp 100028-024 1 Littlefuse, 311005 

Fuse, 10 amp 100028-027 1 Littlefuse, 311010 

Indicator, File Protect 100105-002 1 

Relay, Power Supply 100030 1 

Relay, Arm Retract 100215 1 

Switch, Snap Action 100012 1 Micro 15MI-T/J55 Actuator 

Switch & Indicator, Forward 100104-001 1 

.3witch & Indicator, Load 100104-002 1 
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Wangco Commercial 

~ Description Number Qty. Equivalent 

Switch & Indicator j On-Line 100104-003 1 

Switch & Indicator I Reverse 100104-004 1 

Switch & Indicator I Power 100179-001 1 

Switcl1 & Irldicatcr, ........ .. 100179-005 1 i lonc,'T"V 
.L.J' "'£ ..... .L I.:J 

Switch I Rewind 100130-001 1 

Switch, Reset 100130-002 1 

ELECTRONIC COMPONENTS 

IC Hex Inverter 100084 2 Motorola MC-836P 

IC Quad. 2 Input NAND 100085 2 TI SN15846N 

IC Quad. 2 Input NAND 100086 1 TI. SN15858N 

:C 10 Input NAND 100087 1 Motorola MC-1804P 

IC Dual Flip-Flop 100088 2 TI SN158093N 

IC Operational Amplifier 100089 1 Fairchild, U6A7739393 

IC Monostable 100090 1 Fairchild, U6A960 l59X 

IC Dual Flip-Flop 100095 2 Motorola MC-852P 

IC Triple Input NAND 100107 1 Motorola MC-862P 

IC Voltage Regulator 100108 1 Fairchild, U6A7723393 

IC Operational Amplifier 100109 1 Fairchild I U6A7741393 

IC Operational Amplifier 100167 2 Motorola I MC-1437L 

Transistor, NPN 100080 6 2N4123 

Transistor, PNP 100081 2 2N4125 

ransistor, Dual NPN 100082 2 TD 101 , Sprague 
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Wangco Commercial 
De s cri ption Number r')+, 7 

"'(I.y. Equivalent 

Transistor I PNP 100083 1 Motorola I MPS-US1 

Transistor, NPN 100112 1 TI P29 

Transistor I PNP 100113 1 T1 P30 

Transistor NPN 100125 1 2N2219 .&. 

Transistor, PNP 100158 1 2N3053 

Transistor, NPN 100159 1 2N3055 

Transistor, PNP 100160 1 2N4037 

Transistor, NPN 100173 1 2N3771 

Semiconductor, SCR 100162 1 RCA 40654 

Diode I Rectifier Bridge 100018 1 Motorola MDA 962-1 

Diode, Signal 100091 6 IN914 

Diode, Zener 100118 1 IN752 

Diode I Rectifier 100127 1 IN4003 

Diode I Zener 100161 1 IN4736A 

Diode, Power 100174 1 IN3208 

Resistor, Variable I 50 ohm 100069-500 1 CLPA 50 

Resistor, Variable I 20 K 100069-203 2 CLPA 20K 

Resistor I Variable I 5K 100069-502 2 CLPA 5K 

Resistor, Variable, 500 ohm 100163-501 1 Dale piN 2487 

Resistor, Variable I lK 100163-102 1 Dale PiN 2487 

Resistor, Variable I SK 100163-502 1 Dale PiN 2487 

Resistor I Variable, 10 K 100163-103 1 Dale PiN 2487 

Resistor, Variable I 20K 100163-203 1 Dale PiN 2487 
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SPARES REQUIRED FOR SPEEDS OTHER THAN 25 IPS 

Wangco Commercial 
Description Number Qty. Equivalent 

S/G Data Electronics PWB .. i Assyo; 

12.5 ips 200347-001 1 
37.5 ips 200347-003 1 
45 ips 200347-004 1 

D/B Data Electronics PWB., Assy. 

10-13 ips 200521-001 1 
13-17 ips "200521-002 1 
17-23 ips 200521;-003 1 
30-40 ips 200521-005 1 
40-45 ips 200521-006 1 

SIG Transport Electronics, PWB, Assy. 

10 ips 200488-013 " 1 
12.5 ips 200488-014 1 
18.75 ips 200488-015 1 
37.5 ips 200488-017 1 
45 ips 200488-024 1 

DIG Transport Electronics , PWB. Assy. 

10 ips 200488-001 1 
12.5 ips 200488-002 1 
18.75 ips 200488-003 1 
37.5 ips 200488-005 
45 ips 200488-006 1 

Transformer I Power Supply 

37.5-45ips 200487 1 
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Appendix B 

Schematic Drawings 
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APPENIDX B 

List of Drawinqs 

B-1 Material List, Power Supply 115V, 60Hz 
B-2 Schematic, Power Supply l15V 7 60Hz 
B-3 Assembly, Power Supply 115V, 60Hz 
B-4 
B-5 Assembly, Power Supply Regulators 
B-6 Schematic, Power Supply Regulators 
B-7 Component Zoning Chart 

B-7 
B-9 
B-IO 
B-IOa 
B-ll 
B-12 
B-13 
B-14 
B-15 

B-16 

B-17 
B-18 
B-19 
B-20 
B-21 
B-22 
B-23 
B-24 
B-25 

B-26 
B-27 
B-28 
B-29 
B-30 
B-31 
B-32 
B-33 
B-34 
B-35 

Power Supply Regulators 
Assembly, Regulator Input Cable 
Assembly, Cable O.C.P. 
Assembly, Photsense, PWB 
Assembly, Photosense 
Assembly, Arm Sense 
Assembly, Write/Enable Switch 
Assembly, Retract Motor 
Schematic, Retract Motor 
Assembly, Retract Motor 

Brake Option 
Schematic, Retract Motor 

Brake Option 
Assembly, Brake Logic 
Schematic, Brake Logic 
Assembly, Data Control Cable 
Assembly, Micro Switch Harness 
Material List, Transport Electronics, PWB 
Schematic, Transport Control Logics, PWB 
Assembly, Transport Electronics, PWB 
Schematic Servo Amplifiers 
Component Zoning Chart 

Transport Electronics, PWB 
Material List, Data Electronics, Single Gap, PWB 
Schematic, Data Electronics, Single Gap PWB 
Assembly, Data Electronics, Single Gap, PWB 

Material List, Data Electronics, Dual Gap, PWB 
Schematic, Data Electronics, Dual Gap PWB 
Assembly, Data Electronics, Dual Gap PWB 

Wiring Diagram Magnetic Tape Transport, Single Gap 
Wiring Diagram Magnetic Tape Transport, Dual Gap 



''"\lJ MATERIAL LIST ::':'::K. NO. REV. I '"\lJ 
1_ .__ Jim. u.s.. 6CHs. 1L-._"""'-_'_\IV;)_.&..L ___ lo..... ..... 1 I 

TiTlE- rovER SUPPLY .. 25 ip.. MODEL NO. --:1,.::.:;."'__ DATE 8,11-*170 SHEET -.! 01' 2- D~tf~:G' 

ITEM 
NO. 

1 

2 

3 

• 
S 
6 

T 
8 

9 

10. 

n 
12 

13 

1h 

15 
16 

17 
18 

19 

20 

21 

22 

2) 

24 
IS 
26 

2T 
28 

29 

)0 

)l 

)2 

dRAWING. TITLE 

C"nueil, p o , .wi' wup-lI-'3'. 

Spee. hwr Transformer. 

Br.akar, Circuit. 

Sw1 tch, 'reagb. tIPS'!'. 

Bride-. Rectifier. 

Capacitor, Elect. 1OO,00<>u1'. 

Capuit.or, nect. )O,OOOut • 

Blook, Tend.Dal .. 

Cl-.p, Capaci tot'. 2· Dia. 

C~ Capacitor. 3- ma. 
Bo~dar, l"uae. . 
h ••• 4 ape 

hae. S .ap. 

1\1 ... 10 up. 

Re1q. 

aro-et. 

ar-t. 

Strip, Marker. 

Strip, '!'end.nal. 

Jumper, 2 Tend.n&l. 

~, Cable. 

Cord,· Power. 

TendDal, Iu. Stand-off. 

Diode, Bect1tler. 

C~itor. 200nt. 

lleainor. IS •• 'w. O.ln. 

BeIIi.tor. • )we 330n. 

CoDDector, r~e. 

CoDnector, le..te. 

eonn.otor. teaale. 

";'-,1 "I~Ct,(' , .. , t .!.,..,!.l .. ., 

DWG. NO. 

a ~-.J:;UY . 
200011 

100014 

1000lS 

100018 

100020-008 

100020..014 

10002).010 

10002$-00) 

100025-007 
100027 

100028..(2) 

100026-024 

100028-027 

1000)0 

100227..005 

l.OOQ27 ..()()9 

' IVV'\J.A 1\,,, 
~'--'~" 

100149-007 

100150 

100152..001 

100076 

100178-001 

100121 

100183 

1OO1ll..u. 

100068-))1. 

lOOO10-00S 

lOOOl.Q..OO1 

lOOOl()0.()()9 

1 ~·)1 ''-'~:'' 

REMARKS ON CKT. DESIG. 

~ . . .,., --
1 n. 3h Wire 

.35 Wire 
1 CB-1 36 Wire 
1 31. 37 Ten 
2 IE-1. DB-2. 

2 C).04. ~ ReaOTe Tend.nal Screws 
)8 Ten 

)9 Tel'll 
~ C1.C2.) ~Dl~e with &; 40 Ten 
1 m.1. 41 Lui, 
2 Use with it. 8. 42 Ten 
2 ' U.e with ita 7. 1U Sen , 

4J& Sen 
1 14. 
1 n. 
3 F2.1).1S. ~

Sort 
I 46 Sen 

I h7 I SCrt 
1 Kl. h8 
2 49 \lael 

1 50 Wul 
1 r".,i 

7.4\ Was} 

2 TB.). TB.4. S21 

2 53 Was) 

1 Power Cord. ~ Wul 
1 >? lWil 

2 $6 
9 CLI. thru cRo 9. S7 Nut 
2 C'.C6. S8 Nnt 
1 US. $9 Wut 
4 Rl. thru Ill. 60 
1 121. 61 .... ; 
2 Jl8. Jl9. 62 
1 m. 6, 1.1 •. 
1 \.~?'ct 64 



MATERIAL LIST IMLI r ---, 
l. 

; ip' ~ ;,;OOEL NO. ---'1..-:;0;-'--__ . OAre 814/70 $.''lfET -.! OF_)_ 

_ E DWO. NO. REMARKS ON CICT. DESIG. 

1_ ~na 
u. J "VV.JV; -
:-mer. 2000ll 1 n. 

1000lh 1 CB-1 

3t. 100c:ns 1 Sl. 

100018 .2 00-1. DB-2. 

)(),OOOu! • 100020-008 2 0).04. ~ Reaow tendaal. Scl"ftll 

)O,OOOu! • 100020-014 2 C1.02.) rell~e with 

100(2)-010 1 ta.1. 

• 01&. 10002$...(0) 2 Use with it.. 8. 

" 01&. lOOO2S-007 2 ; U.e nth it.. 1. 

100027 5 

h ... 1100028..023 1 1\. 

---1. IP. I 100026..024 1 n. 
10 ape 100028-027 i 3 F2.'J.PS. 

10(0)0 1 Q. 

100227-005 2 

l.OOQ27 ..Q09 1 

100048..010 1 

10011&9-00'1 2 'lB.). TB.4. 
100150 2 

100152-001 1 Power Cord. 

I lOOO76 I 1 ! 
100178-001 

I 
2 d-o!t. 

100127 9 eLl. tbru ai.9. 

2()OQ!' • 100183 2 0$.06. 

O.l~ 1OOlJ.l...&l 1 !\S. 
)O{\ 100068-3)1 k RI. thru 14. 

10001.0-00$ 1 121. 

10001.0-007 2 J1.8. Jl9. 

lOOOl().()()9 1 Plh. 
1 ~')l ''-'~:'' 1 '-~ ?'. 

liST -... 1M I t-I_D_,..R_A-.::-~ ._H G_N_O_. _+-1 R_f_V • .... 11 

.' YO ..... <uv,..... I, ii 
ltf _ Rlhhr;, ____ , 

MODEL. NO. __ .....-~__ DATE -~ ...... - WlI:I:T -=- OF"'::"- ~ 
1
"Ul . MATERIAL 

.lSSI. llSY. 6aI ••. 
o~:r~:G pt"IJW'ft SUPPLY.- 2$ !.pe. toiOo£L NO. _!.. .... "_. __ 

OR AWIH G NO. LIST 

_ __ P.Abft ______ ~ 

PA I ~ ,... .. • - ~~ ~ 1 .....II!. 

~-..---------r-----,--..,.----------tl '~"""--"'"'"------"""-----r--..,.---------t 
~I~=~=. =t====D=R=A=W='N=G=T=I=T=L.=E===~===DW=:G:::.=NO=::.===:==;:::=;==:===R=E=MA=R=IC=S=O=H=C=ICT:;.=D=E=SI=G=. ==t l '-:.o~ DRAWING TITLE DWG.NO. REMARKS ON CICT. DESIO. 

"~'!I "' .. '" Ii· i -- ,,---._- J!&"!=. .""",."JV\'2 I ~~~.A,&.. C.&,..l.l ... V'UUi.1~ WW4 • ___ I AY'V'1ttI~~ i . ." -j -- -- -- - . , -
34 Wire, Insulated. l.OOOS3-014 J./R 66 :. ~~;:J.('. . 1"J.ia--'~ h J 

3; Win, lneulated. l.OOOS3-016 J/R 67 Pin, " laal. •• 1OOO21...oc>S 7 
)6 Win, Inaulated. 1000S3-024 A/R i 
37 Terw1nal, Ina. Ring toncue. lOOOS5-ook 19 Iel. 10.10. i 

68 Pin, " I 'emale. 100021-006 II 

69 Pin, " Kale. lOOO2i..o<rr 2 

38 TerainaJ., " " II 1000S7.004 16 Red. No.6. 70 Pin, " Male. 100021-010 3 

39 Terainal, " " " 1000$7-008 ) Red.ICo.10. 71 Wire, Insulated. l000sJ-018 A/R 
40 tera1nal., ~ok D1aconneet. 100139-001 2. 

I 
72 - StJ-ap , Ca~le lOot 71 .. 001 2. 

41 La&. Solder. 1001)8..004 8 '3 StN.P, Cable 1001'1-001 6 

42 Tera1nal, IDS. lt1..nc l'oncue • 1000sS..002 • Iel. No.6. 74 '1'erminal • Quicl< Disconnect lOOn~:.o02. 2-
4l Screw, Pan Head. 100036-214 4 4 - 40 x 7/6" 

4k Screw, Pa Head. 1(00)6-)03 I 2 6 - )2 X "J/lbll 
4S Sorell, Pan Bead. 1000)6..~ I 16 6 - )2 x t· I I J I I 
46 Screw, Pan Heed. 100036-310 4 6 • 32 ~ "?/B" I , 
41 Sorew, Pan aead. 1000)6-;06 12 10 .. )2 x.i" 

48 

49 Washer, nat. 100047-200 II Xo.4o 
So Washer, nat. l000u7-JOO 8 10.6. 

I"'"i W~ei". Fl.t.. ' 1'V"onI • ., _~nn t, No.IO .. ;114\ .. "''''''"''-' ... -;-...,-,.., .. 
;2 
S3 Washer, Int. ·T~th Lock. l.OOOS9-200 4 10.4. l 
S1l Wuher, UIt. T~th toIk. 1000s9-)OO 22 No.6. I 
;? Wub.er, Int. Tooth Lock. 1000s9..)OO 4 10.10. . ! 

i 
r 

S6 
1 

I 

Ko.b. 
I 

Sl Nut, Hex. 1~3-200 j 4 -

56 Hat, Hex. l,()()()q)-)00 8 No.6. 

59 )(Ut, Hex. 100043-500 i 4 No.10. 

60 
" 

61 UeJ. Power Supp17. , 200498 , let. Draw1n& onl.7. 
62 

1 

6, L1at, Wire. 200Slh Ret. 

64 ~ 1 



6 
---~f 

5 

2 

... -===--

---T -~------.. --~-! ------D"TI-----~ 
. I 
I 

j~ i 
~ .....:+!:..!I.!.:'IVL-_-;--r--, 2 I. 

I 

I 

.-
t---

B-2 

~------, E~,~ ___ ~.--LF.t-f ______ :G~:._ ............ -_-.. ~-. 6 
i 
I 

" --

I 

I 

---! 

PI4 

·1-
I 

I 
I 

CVRR~';~ , 
..,0c'J .. l~ ~. 

<"
---a'I'~ .,. 

~ 
_~ 7 rl ...r-

-I (. 2 I~ I'lLa REI!I .. N11". 

P1lC!O R~!\' "",p, -.!...---~-~ I I 

II 0 FiL!.~~UL 
itO I 

CAP'.!~~·4N 

---UJ 

115V, 60Hz 

5 

4 

2 



@- (~~, 
.~, 

@--, 
~~~ 

2~le~ 2 ~o /0 "" 

..? .ec-(;.() 

::t A:4:::c--:::, ~ 

';;;.6t7 Iff. 

~~~p4~ 
0-

o 
o ---=--\-------\-

~ ; 0 @ @ 

~~ ....... ~ 
.;,:,e':~D 

---------- ------.-".~-------

R£,= 

~tF;::r ~ -'"'''' 

o 

o 

(§) 
o 

©v 

eLY 

~ 2.RAfJD 

'14~Q.C 
I 2 eeflD 

? AAc..6S 

-----~- '.- ~ ==-j 

~~~_Jt~~ 
~O" 

o 

~ t, 

+ . 

.,c. R6lflJ.) 

@ 
o 

O~ ~-¢. 
~n_===-=-_ -- _ffMfj ® ® 

~~ "'t..;ces 

~J ;!~~~S 

BOTTOM V lEW 

'~ 

------,----------------

~\\, 

I ~i~ 
'\Q) ~ 

•. tOl.UNICtt .... 
. JUillitt It 

f.PIE.u:At.LIH"'" 
.0411 .."LItOJt .oto 

: :7:::~tL J 

/. Nl:,yn ... ·>" ,.'SSy Aoi':e ~ ~C ~ 7. 
AC.n::::s": VN~"S CV"N~e,.f.f/.$4.- .:;;>c.--QP I6"CI 

O'-1'7~tW, ---Uj 
-"~..!L~ 
-. L---L_~-------... -... _" -----nma-I ,)MKIIJ'II, 

.,.,r/SS y/ //5- V ~ 

,L-<-:/,A/c R Sb'l""'r-~ V I~ 

~I~N~~~~71 ~r- 3 

-------_._------._----. -----, 

.. ) 
; . ( 
- 0 > I

"~T 7 
! • - ( 

~"'~KI J 

o 

ALTERNATE SOURCE 

I,. 
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______ ' ____ t> ...... -, ___ _ . __ B41-----------------=c~I---------------~.------------___________ -____ . _______ . ______ ~ 
I I 

+IZV R£G. 

GNO. 

+1'Iv.UNREG, 

-------------+--4----

I 

TP.I 

____ t __ --1~ ___ _B.J2: + 'N REG, 

-- --------- _. ------_._- -.-------. : ---.---~----------- -1-------

RIa 
1.51( 

TP.e 

----1----- ------,-,-----'--'---;---~ 

t========--=-=~- ---.-~~=======~-~----=----=== .. --=-_ --, .. -.~ _________ -_____ , ___ _ 
~----------- -----------'----------------~---, 

RI1 
l.31( 

Ral 
500 

'''1 
47pf 
IS" 

Rn 
I.cl( 1124 

31( 

BI 

111'1 
150 
5W 

1~4001 

B-6 

~ Q" 
I 2tll055 , 

ReS 
O.t 
5w 

-c1---·---- .. -'- --,--- ' .. '-'-51'--"----'-----

~TlS UN~~~,.:c:-C_"IE'-0---l'::"-'-_ '~~9::!!-"L-E 
I. TOlflllAHCIi 

XXi ANOVlAIil 
JUelU 

l. ."IAK AlL ...... M' 
IDOII """0)( . .otG 

I. IItACH.SUflFAa!1 J 
.. ALL DIMS Iff INCHI" 

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

Schematic. Power Supply Requlators 

~, ALL ~tSlsm"'s I",OHMS :IS"'. }~w. 
I, 1"0" ASS[M'I!LY !SEt SHT .J, 
LIJoILlSS OTHEfIIIW!S[ ,sF'ECIf:IED : 

\.\JI 
SCHEMATIC 

PWR.. SUPPLY REGULATORS 

Nov£~-T![~~~)49 5 
1:l.'1i.l'i:rt~ __ -,--lT-4':--0I'-4':--I 



ASS!. POWER SU~, REGULATORS. PiN 20049$ -REF eOMPONE.NT wep ZONE REF COMPONENT 
DES TYPE PART NO c, SeHEM ASS! rES TYPE 

U1 I.e.Vo1tage R. 100108 B-3 :0-3 Rl Resistor. 
U2 I.e.Vo1tage R. 100108 B-2 B-3 R2 II Var. 
U3 I.e.Vo1tage R. 100108 B-1 B-3 R3 II 

R4 .. 
Ql Transistor. 100113 e-3 D-2 R5 n: 

Q2 II 100159 e-3 D-2 R6 It 

Q3 II 100113 e-2 C-2 R7 
Qh " 100159 C-2 B-2 R8 
Q5 II 100081 C-l A-3 R9 
Q6 " 100113 C-1 A-2 RlO 
Q7 Transistor. 100159 C-1 A-2 Rll 

R12 
CR1 Diode, Signal 100091 D-3 D-3 Rl3 , 
eR2 Diode, Rect. 100127 C-1 A-3 R14 II Var. 

Rl5 II 

VRl Diode, Zener 100161 D-3 e-3 Rl6 " VR2 Diode, Zener 100118 B-1 B-3 Rl7 Q 

Rl8 It: 

SCRl S.C.R. 100162· D-3 D-3 Rl9 II' 

R20 IIr 

C1 C.apaci tor. 100072 A-3 C-3 R21 II Var. 
C2 It 100073-102 B-3 D-3 R22 II 

C3 " 100078-103 C-3 C-3 R23 III 

cL II 100135-476 C-3 D-3 R24 II 

c5 II 100136-15:5 D-3 C-3 R25 II 

C6 II 100136-15:5 A-2 B-3 
C7 " 100078-1013 C-2 B-3 
c8 "' 100073-1012 B-2 C-3 
C9 " 100135-476 C-2 e-3 

C10 II! 100136-15'5 A-I A-3 
C11 It 100135-476 A-I B-3 
C12 It 100073~102 B-1 A~3 

B-7 Component Zoning Chart 

Power Supply Regulators 

WCP 
PART N c 

100156-' 
100163-~ 
100156-: 
100156-: 
100156-~ 
100156-' 
100111-] 
100156-: 
100156-: 

2 
1 
:;l 

2 
~ 

1 
1 

100156-! 
.. , 

100111-( J 
1 
2 
l 
3 
:2 

100156-: 
100156-: 
+00163-: 
100156. 
100156-
100156-
100156. 
100111-

I. 

'51 
:01 
~22 
.01 
:60 
:22 
3.5 
.02 
.01 
60 
'R2 
.52 
:02 
.02 
02 
22 
.)2 
02 
51 

100156. 331 
100163- ,01 
100156- ,60 
100156- ~22 
100156- ~02 
100156- )R2 

--
ZONE 

SCHEM ASSY 

B-3 C-3 
B-3 D-3 
B-3 D-3 
B-3 0-3 
0.-3 0-3 
G-3 0-3 
G-3 D-3 
II-3 C-3 
B-2 B-3 
C-2 B-3 
C-2 0-3 
B-2 B-3 
C-2 B-3 
C-2 C-3 
C-2 B-3 
C-2 B-3 
B-1 A-3 
B-1 A-3 
C-1 A-3 
C-1 A-3 
B-1 A-3 
C-1 A-3 
B-1 A-3 
B-1 A-3 
0-1 B-3 



GROUND 

+5V. REG. 

-12V. REG. 

+ 12V. REG. 

GROUND 

+ 12V. REG. 

+5V. REG. 

3 PLS 

P2E) 
r--... 
4/ 
" 

8" 

I" 

3" '/ 

7" 

E)' 
'/ 

9" 
L..-o' 

t-------~ 

P4 
~ 

I 

3 

4 

5 

'--

P9 

~ 
\lJ Vun\! MATERIAL LIST ~-f II R AWl N G NO. 

CI,)"\put., 2008,6 
'lod"CIl 

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

-44.00

1 
~F~=1 

IT] 

CD 

IRlv. 
IA NOTES UNLESS Sl'ECIFIED DRAWN J ,M 

CHECK I 
1. TOLERANCES 

I. 

FE.'..,ALE 
14 PLS 
tv'IALE 
:3 PLS 

MARK REF.: DESIGNATIONS .12. HIGH CHAR .ACTERS 
PER WCP SPEC. 10001:3. 
IDENTIFY PER WCP SPEC 100037. TA G. 

IltVI'II/lI 
I 

D •• WlNG !§§X • 'lE2l.:!LA TOR OUTPUT CABLE. MOD[L.NO.~ IIA H l.aLlJ.LZ.). IH lIT -1... o~..2.- .XX:!: ANGULAR API~R. I~I.IZ. ~ 1'0/'''/71 TlTLI 

ITeM 
NO. D" •• INO TITL.I OWG. NO. NO.IIEO. 

1 Connector, Mal •• 100010-00) 1 P9. 

2 Connector, ~1e. 100010-005 1 ~. 

) Cennector, Kale. 100010-009 1 P26,: 

4 Pin, reule. 100021-006 14 

S Pin, ,Kale. 1<y'x)21-OO7 ) 

6 Wi", Insulated. 1000,)-016 A/R 

B-8 

.XXX:!: :!: 
M..~ 

RI!MAUS ON CKT. DU,G. 2. BREAK ALL SHARP 
EDGES APPROX •• 010 

3. MACH. SURFACES J fL~ 
4. ALL DIMS IN INCHES. 

IMODE N·). 

10 
/ ~EKI A~Y 

200499 

Assemblv. Reoulator Innut Cable 

-. 
ASSE.MBLY 

REGULATOR OUl 
CABLE 

-PUT 

-

58 
~ 

'", c:.. 
00;;; 

[:1 cl 2008 
CIT IeAll WEIGHT .----~ 

THIS I)AAW'NO SHEET IOF I ----_._-

kQQJi 

106 
'",WJb. 

I 



----------: AfIIIIl 

11) 
RE\.> 
Be.OWN 

Q§) 

v 

IHOIC •• :rOC2. DETAIL_ 

-V 
/ I , .... ", 

.:)! (,." c: ~ 

~ L[!f~-1) e - -

''''O'C.I'-~Ol<-~~ D~_'..'::_ 

T"'P ,"0,-0" c..ODIi. .-00l<..- v'" 
l _ 

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

F~OM 

·---------------~O~ 
r--------------~ 

_ _ _ .J 

B-9 

(RC':) 

SIII- 3} ~1aO"" Pw2. SUPPI.. V C.I-lA$IS 
F4-1 

-

~ ~1~;;;~_--4":~:~':~1:~:!., +-~~~-'--' _______ I 
1')"<6il~r..iO 

l~s sembly , Cable O. C. p. 



SHIELD 

L 
IA'PIIIINT ...... 

~ ... __ ---------- 36.00 t .SI'J --.---------.1 

END OF SHIELD" 
01 

Pi! p 

1 
'Horo 

I r""'I ASSEMBLY 

4-
r) 1 EOT 

() II I I 1 1 1 I~ I I 1 I 1 01 ,m021 
I ! I I 14-(I.Or) ,\ I, (Bor) I I 

3 
J 

80T 
V I I 

(j)) 1 I 

~ +SV LAMPPWR 
13 I 
1 ~ L1 I 

~~ 
12. 

LAMP RET 
L J \l) W·,ng MATERI AL LIST IMIL: 0_" WI" 0 "0. luv. 

. _ Compulttr 200164 . 1 NOTES UNLESS SPECIFIEO 1I,('duc:t. 1-----.. -. __ ._--- _. 

~- ~. m~EMSl PWB. • MODEl. NO. '1.Llt...- D"UlJ:iII:J9 SHUT...!.. 0,_2_ 1- TOLERANCES 
f LI 

.XXt .so ANGULAR 

IU/II HO. "EQ. III' .... RU 0" CKT. DUIO. 
.XXX± ± 

O""WINO TITLE D"G. HO. NO. 
2. BREAK ALL SHARP 

1 Board, Procn .. d. 20(16) 1 EDGES APPROX • .010 

2 Lap. 100009 1 • 3. MACH. SURFACES J 
) Cell, Solar. 100006 2 4. ALL DIMS IN INCHES. .. 
4 COMector, ... 1 •• 100019-005 1 PU. 

S Pin, Conn.ct.or. Feule. 100021-OOS S --
6 Win, Mat«! Sb.1alded Pair. 100097 AIR 
7 Win, Ift8Illated. 1000s~~ AIR 
8 Vi"" Solld.. Bare. 1000s1 •• ()2f> Ala 1--. 

9 Art,\iork, Malter. 200162 RI.F. 

ORAWN I ...u 
CHECK I (/)LU.dZ 

l PI.S 
rAR SID£ 

AUGN CFLU 
WITH CeNTER liNE 

0 L( ")('ATE , SO,~DER Ct:LI.S PER ETC NED 

0/ './iLlNE OAl· CKT BOARD. 

0u ,fli'l< Ii'EF /)[SI6 ./C.~ HIGH CHAR. 'ACTERS 

A. CR WCP SPEC 10001.3. 

[NTIFY PER WCP SPEC 1000 I. If) 

UNLeSS OTHERWISE SPE('IFIED'; 

ll~MA;, 

L'~o 

37. TAG. 

APPR. I? ~ua.r 11.Z'lo.~ 

~ 
~ 
IM~ 

MOD 10 

tlEKI A~Y 
cOO057 

--

~. 

4 ? : I 

ASSEMBLY 
PHOTOSENS£ 

64 
I--

DO 
THI 

~I "ZOO/ 
;'-'%-~~-w-~~~~-+~:_IG_HT_-_'_-__ -_-~ SHEET 2 OF 2 

B-lO Assemblv. Photosense. PWR 

~ 

106 

I R11Jb. , 



~--------------------------------------------------------'---~~.~--.-----------------------------------~------ .~ 

A-,.\ 

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

~-------'--------------------------Ul 
W.nl!-

COMlJuter 

P,oduCIl 

MATI:RIAL LIST 
== = IMLf- ~~'7NG N,O. 1 .. •· 

1"-

-- OAT( 12/l8/~lHnT 2- o,t2-

J:=I~=(M=. =t===:=D=III=A=W=IH=G=T=='==TL==tI==:~;~ .~.I 'IIMAIltII ON CIT .. ~ISlQ. 

Rou,inc. 2000$8 1. 

Window. 2000S9 
.~. 

-------··-t-2--OOO6O--:-- 'I""-' 

.-.;.-t-----------_t----
2OO16L 

, 1--' 

"I---

-------.~------._t----- 'I""-' 

------------_.-t--.--- '1--'---

------_ . .-.10--- ,!-. 

WINDOW ~. Cc:sv.e:j..I'- CCv~'Z A~C 

(,~<o. ® AUt) @') 10 ~U~\ ... }~ (l'l'tM(D) 

----------------r.----T4~---
NOTES UNLESS SPECIFIED DRAWN 

1. TOLERANCES 
.X.X± ANGULAR 
.x.XXi t 

2. BREAK ALL SHARP 
EDGES APPROX .. 010 

CHECK 

APPR . 

Pf:c. \OOO~, , ~A.G, . 

'iof'eC\Fle 0 . ._-----

~ 
.-

~ 

Ie? \ 
3. MACH. SURFACES J 

f!.N!.S!:1 <::JTO ~E"l s.e:; IOTY. 
4. ALL DIMS IN INCHES. 

IQ1iIT1ii ~[.m~ 
, ______ I-:':==-=~0..:..:oo::·~' o=-__ ~ 4 :~._' _-t-C: 2 

tl~ .. _ 
1.t:::)oo4~ DO NOT SCALE 

THIS CIAAWINO 
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P3 
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12"""1""0 (-) -----K 
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wrziTI. w...8L.1 , ... ) ---+< 
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- "'~ De~~\T'< (-) ----IK 

.... al'r& PW'l CZWar.Te ._--+< 
Wr.zlTE PW~ Gr).J D ----1-<.. 

MATERiAl 

ASSJ. DATA COHTRQL CABLE , 

t. TOU"AHCII 
.xXi .50 AHGUlA" 
.XXXt 

I. aftlAK ALL SHAA' 
EOQU NPROI( •. 010 

a.G.NO. 'No ... lEo.1 .tE,..AIU:5 ON CICT. OEStG. 
1 IMCH. IUflFACU J 
4. AU. DMIII IN IMCHII. 

III1t"w,"G T,TLI! 

100010-009 n . II, 

B-19 Assembly, Data Control Cable 

~ TYP/5PLS 

, 

o "U.IZ~ UF t'f~\<& - J'z. 1-I1G.14 1:"~~.Ac-re2S 
P~!12 w<:..P spec::. \00013. 

L !CII:IoJTI F,(, pelZ ",c:.P SPf:c. tc~c"!, . T ...... 

WILf.SS OTN£RWIS£ SP'fCIFICO: 

,_ ....... ..-..----------,,-,_._-------------1 
U1 

------------.--------r_gur-l 
A. SS e M 8.~'(', lal 

DA.TA COI-.JTC2,;OL,. CAgL.e j.rQ.; 
I 



PIS 

.--__ ..;..:..::::...J 
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• ____ ..L>I<..I 

/7(..~" '::.0 ...... <, 
~_p 54FNSE 

,tll6 .~c££ s~r 
~~ $,f"NSE' 

""'" Jr'4't) '..e£E't.. .cd-V6 
'::«7'" s.~AI$. 

PX£o~.rc" rfiO,(lr 
tt:0()~ S#'h.S'E 

B-20 

.-----.-------------------------_ .. --

--
'HI Re L.IST 

\Jlllii NO rEAM FRo,... TO TERM l.ENGTH 

I SOl. &IO-C Pia-I (')) 12.00 
-2-~ 

:;OOL. 
r-" 5r'l-c SOL ~010-11C 9.00 

:3 liOL. $1"-1/, ~I': 50L L'::C ---- r-' 
4- SOL r= 12-N( ~II-' SOL. 22.,00 

---.~ 

(") !!l?G.O 5 SOL 5 II'IIC r'!i-" 
--- 1---

A.ssembly, Micro Switch Harness 

I~" . , 
.t , 

1. TOU"ANCII 

~::*y ... f -. 
to '.":~ ~:)C~~tO 
I. IIIACH.MJ"'ACtI 

.. ALL DtIiIIIN tHCHIl. 

\l)------;~~-- ffi '''''~'' .. 
====== _:_"_" __ ...L:..-I 

______ ._-1-_. __ ..L--1. _____ _ 

01'1"'R~' REF DUIGN-"TION-"S SHOWN COLO/t 
SL.Ae:IC', PEA. '''c.P SPEC. I DOD' 3. 
SW/"CH NV""OEflS SHOWN FOR ReF ONLY. o IOIiN'flFY "IA. wc.p SPEC 100037 

I~OTE:S; lJNL.';:55 Ol"HI.RW/SE SPfC'F'(;D 

.;., ----U) 
.----' -------::...--"T"> ........ 

ASSY, MIOW 
SwiTCH HARNESS 



UJ 
..... " I 1,..", A'- 10-1,)( IMLr I 200486 - 000 

INIA ..... C; 
ASSY.TRAJlSPORT WCTRO!IICS 

M()OEL..NO.~ D"Tf JJ1!1.L!lSt-lEf T l 0' __ TITL-f M. ~.~ 1IOI.RD, 

\lJ 
,..,,,,. L.. .... _ ..... ......... 

IMLJ fOC.IIt88 - 000 1 
",,_ .. e. A:;:s I • TRANS!'ORT !UCTRtvfICS 

TITLt .wl 1:4:211< ~Q4I!!1 • MOOELNO.~ "'" H llLllL11 SHIE T.i.. OF __ 

\lJ 
"""'" LA.I,...1- ..... ,.l. 

tML/ 200L8b - OOl I 
DtI ... lI"ING 

ASS r . TR.\~l!; I"JRI ELEC TRO~ICS 
TITLE ~.TG!e ,pt 121.1!!S, ~Q. P'IoOOCELNO_~ DAT~ SHEET .J... OF __ 

UJ 
._'" . _ ........ - _ ..... 

fMLJ 200iBa • 0C4 I 
O ••• ntG 

ASS!. TRANSPORT ELECTRONICS 
TITLE 1".;8. :!:lc2!'P' 22:l.i!s. ~O. 9Ch. MOCEL NO_---1L- DAT~ SHlET..1.. 0.-"-

"'EM O"".IJtIj(i, TITLE. DwG.. .'to. NO. ~EQ. REMARI(S 0'" CI( r. OESIG. NO. 
IT ... 

DRAWING TlTLIJ!" OwG. HO .. NO. R£Q. R[MARK'S ON CKI. DES'''. MO. ITEM CIIIA.WING TITLE DWG. NO. fIIO, fltEO_ ItfIllllAtt«S ON (I(T .. OESte. NO. 
IT£-. 

DftAWING TITLE OWG..NC. NO. "EO_ REMARKS 0fiI CkT. OU'G. "". 
50 llaa1.tor. $%. two 2.7 1001$6-2R7 2 R2llo.2bl. 99 Pin, Connector. Kal •• 100021-00'7 )0 1)1 Capac:Uor, Tantalua. lOue lOOO7Q..I06 1 C204. 131 Cap&eltor, TantuWl!.. 1. Sur 1001~-15S 1 C~. 
51 llaai.tor. 0 3v. 41 10006B..u70 1 R271. ' 100 Pin, Connector. i'eJUle. 100021-008 14 1)2 132 
:2 a.s1ator. · lv. 100 100150-101 18 R2l.). 255. 256. 257.258.421.4110. 101 In Res1~tor, 5%. iv. 750 100156-751 1 R2)l,. 1)) Resistor, 5~. iv. 750 100156-751 1 R2JL. 

" RLh).W .Lt.,.Lt. 7.455.1.54.482. 102 134 Redstor, · 3v. 1.7 100068~70 1 S2h8. 134 Reslstor, " 'v. 47 100066-470 1 &248. 
Hl,8.3.46?528.S251. 10~ Pad, Translator. 10022) 5 Q210.417.h18.440.L4). 135 Redstor, · ~. 750 100156-751 1 i!268. 135 iteslster, · "'. 750 1oo156-7S1 1 R268, 

53 Re.istor. SJ. )V. 150 l000b6-lSl 1 ilL96. 104 Inruator, Tr.,,8i .. tor. 100151 7 1'0-3. 136 !!asistor, · " 27( 1:Y.>l)t>.211 1 IlL 21. 136 Resistor, · · 15( 100156-153 1 8421. 

i 54 Rea1,Bt.or. · iv- 200 100156-201 1 S R41 ).414.1: 79 .1:00.519. 520.525. lOS i i i 137 !lesiRtor, · · 100II 150156-104 1 RIL)1. 131 Reei.tor, · · 5U l00l56-SlJ 1 iii..3.1. 
R526. 106 Wire, lneulBt.d. 100053-916 A/R ,'rOll i tam. 21 to hole B. 138 Resisto!', · " 12K 100156-123 1 11432. 1)8 !ie~istor, · · 1.31( 100156-133 1 RL)2. 

55 llaautor. S%. tv. 220 100156-221 11 R2OO.202. 204.206.208.210. 212_.'i, 
I I I I I R2)5.239.~9.273. 

56 Red .. tor. 5%. lv. 300 1001$6-»1 1 Hl.lO. 

57 Resl.tAr. ,. · 3JO 1001$6-3)1 9 R201.203.205.201.209.2ll.21.3. 

~-- ---
56 a."btor. 5~. ,3w. )JO 100068-3)1 1 ~. 

107 Wire, Solid Insulated. _ .. - 1OO2l.a8-924 L/R JUJIIler Jl2. Fro.. SS to I'T. 
-- . 

loB Serew, PILIl He.d. i x 

109 Serew, Pan H"ad. ! 1000)6-2";' 16 1.-1.0 x 0/8· 

110 I ... .. ~. ! "'_ .... 1. ftL , 
ll2 Washer, Int. Tooth Loele. 100059-200 26 No.4. 

I 1000)6-206 I 10 14-40 3/6" 

i J...J...L I wasner r ~.ar. 

139 Resi~tor, · · 68~ DOlS6-684 1 1IL66. 

:\40 
,. ., ~ 

141 Resistor, · · )9OK 100156-)94 1 iiL68. 

1h2 Msistor, · · lo5M 100156-155 1 !!SO!'. 

I l!!; i 1 •••• . -
~ 

.......... ~I • .-.. .. ~~. - . 
11.4 Rest-t.or, · · )9Ol lOOlS6-)9h 1 RS11. 

139 Reslstor, · · 68C1: 100156-6!ih 1 R464. 

Ji:0 , 
:.u Re313tor. " · 3901 100156-394 1 Rl.68. 
112 Re~lstor, · · 1.5M 100156-1S5 1 R509. 

I 11.) 7 n t __ , ii68 lGci5~ :;- Q. . 
144 a.aist-or, · · 3901 100150--394 1 RSU. 

59 a.elater. a lv. )60 1001$0-.361 2 Hl.h2.1.1.6. U) Wuber, N710n Shoul.der. 10006)-012 14 1.45 Resistor, ~. 41'. 3·3M HlO1S6-33S 1 RSJ6. 145 Resistor, S~. ~. ).)K 100156-))5 1 ~J6. 
llo a.abtor. · · 4JO 100156-4)1 I 2 R2Sl,.2$2. 11.4 Wallher, Nylon Sh0l.l1der. 10006)-008 1 Un with CR432. 1l.6 I 146 
61 Rae1ator. · )y. 470 100068-471 4 8434.435.1.)6.437 • 115 Nut, Hex. 10001.3-200 26 11-40. 1h7 Wire, Sol1d lIU'Iulated. 100240..924 A/R ./wooer J1. Fro. J.1 to n. 147 Wire, Solid Insulated. loo2lits.924 J./B. Jwoper Jl. rr- JJ te U. 
62 Ras1ator. · lv. 510 100156-511 2 1IS33.5JL. 116 JU1!Ip8r .12. · U " V. tluaper J2 · U 2 Y. 
6) a.etator. · · 560 100156-$6l 3 R21h.216. .448. 117 ! Ju.per .n.. " PI' " HR. J\1!Ip4Ir .14 · pp • 0.' 
61. a.eletor. · · U 100156-102 20 1240.278.401.1.02.449.472.471. 118 Spec1tlcation, Te"t. 200532 Ret. I Juaper J). · F • G. i Jwoper JS. · , 

• G. 
R478.481.485.491.494.497 ,501. 

I ! I aSl)Sl$.$18.522.524.521. 

I I 
65 Reetator. 5~. lv. 1.21: . 100156-122 1 _ R2l7. 

66 I Res1ator. · · 1.5K 1 100156-152 1 {R270. 

67 Reeietor. · " 2/c 100156-202 3 1I418.463.s04 • 

68 Reehtor. " · 2.21: ! 1001$6-222 ! -' 6 111221..225.2)1.237.26,.493-

I 
, ; 

'9 : RMtator. 5~. iv. )( I 1OO1S6-J02 -'. I. 11408.458.1.95,535. 

70 ; bautor. · " .3.6JC : 100156-)62 5 : l222.223.232.238.266 • 

11 Redetor. - • · .3.9( 100156-392 1 6 1IU9.439.41d.490.498.499. 
I I ! J i 
, 

119 

120 I 
121 I 

--
122 1 
12) ; i 
124 i 

125r r 
I 

126 i I 
121 ! 

126 i 
129 j 
1» I ! ! 

j i " I JU"'I"'r J6. · OG " HH. 

I I I Juooper J7. · H • J I 

! i i . JU"P"r .18. " EE " FY. 

! ! , _ .hu.oper J9. " D • E. 

l- i .1uiIper J10. · U. " ce. 

I I.1U11p8r .nl •• II • I. I Jwoper J1.9. 00 • TP208. 

I I ! 
, 

II I I 

j Jwopar J6. · QQ • HII. 
I ohsaolv J7. · H • I. I 

I I Jumper JB. · g • n. 
1 I .1U11p41r J9 •. " 11 • I. 

1 
l./wIper JI0.· u· ce. 

! i Juooper JU.. V· L 
1 ! JUJIIMr J19.· 00· t'PIO.8.· 

I i I 

I 

I' 
\lJ MATERIAL LIST ML DRA.'N~ MO. UY. 

~--OOO 
. 

" .. -- ASSI. TUJlSPORT ILEC1'RCfiICS 
DooTf JJIJ:I1J1SH£ET..JL. 0' __ TilL!: M II:lIe BaIBD ""DEL NO. -..ll...-

I I \lJ MATERIAL LIST lMLl OIAWING NO. lR£V. 

200488 • 001 1 
OAAWlNC 

ASSY. TRAJISPOR1 UECtROIIICS 
DATE ~lSH£ET.§.. Of' __ TITL! ElIIB t:nltI 'f' l.Q1I:ll. llLG. \91. ""DEL NO. ~ 

\lJ MATERIAL' LI ST lMl: o .... ,MC 110. I"h'· 
~8 - 003 I !-

.. A .... G 
ASSr.1'lIUSl'atT ELECTlWNICS 

TITL[ fill! ~.~. l.~ :'11II.~G. \91. :MOOEL NO. ~ OAT[ uLli!L11 SHEfT JL Of' __ 

\lJ MATERIAL LIST lML: 
P~A.'IIQ .. 110, t,.u-. 

20<1!88 - COS 1 
O'''''MG .ASS I. TlWCSPORT lLECl'Ro:IICS 

TITLe M l'.mI: l f' 3ZS1gl.ul!l. ~. MODEL NO. ~ OATd.lL1§L1l ... UT·...ltt 111' __ 

IT ... DIilAWING TtTLI!" DWG..NO. NO ... e::Q. • REIU.RKS OH COT. DESIG. ""-
ITEw OR(l.WING Tt TLE OWG. NO. NO_ AEO_ a("A'U.S ON cn. OUIC. NO. IT[IO 

OWAWING TlTLI! owe. NO. NO. IItEO. .£ ...... 's ON CI(T. De SIC. NO. 
ITEM CIllAWING TITLE Dwe. "". NO. REQ_ • £M .... ICI ON en. DUIO • MO. 

72 Redstor. $~. ~. 4.)( 100156-4)2 1 1Ih29. 1)1 Capacitor, Tantalua. lOur 100070-106 1 C204. 131 Capac!tor, Tanta1u •• lOu! 10007()"106 1 C204. 1)1 C.puitor, Tent&1ua. l,sut 1001)6..1$$ 1 C2~. 

n Redstor. · · 1..71 100156-1.72 2 B4l2.416. 132 132 1)2 
74 a.dator. · · S.U 1OO156-S12 U R23Q.233.2J6.253.2)4.259.K2. 13) Re3istor, 5:r;. ~. 750 100156-751 1 R2Jj,. 1.)3 a..btor, S:r;. tv. 750 100156-751 1 R234. 1)3 ReSistor, S~. lv. 750 100156-751 1 R2J4. 

Jl26'.264.~7 .272.279.401 .~. 134 ReSistor, " )V. 47 l00068..Jo70 1 R248. lJL a."htor, · )V. 1.7 100068-L70 1 R2L8. 131& ReSistor, · )V. 1.1 100068-470 1 R!l.8. 
R4l.3.4J.4.4~.425.426.464.SOS. 135 llee1stor, · tv: 750 100156-751 1 ~. 135 a..later, · two 750 100156-151 1 &268. 1)5 Reshtor, · tv. 750 100156-751 1 R268. 

1)6 Resistor, " " )31: 100156-)3) 1 IIL21. 136 a.shtor, · · 161: 1001$0-10.3 1 RL.21. 136 Reelltor, · · 10l 100151>-10) 1 i421. 
75 RMi.tor. S%. tv. 6.6( 100156-682 S 1226.228.229.247.450. 137 Reeistor. · · 120l 100156-124 l: IIL3!' 1)7 ilaa1stor, · · 68/C 100lS6-08) 1 Hl,)1. lJT Resbtor, · · 3Jl 100151>-))) 1 11431. 

16 Ree1.tor. · · S.U 100156-822 1 RU7. 138 a.shtor, · · 12( 100156-12) 1 RL32. 1)6 b31stor, · · l.)l 100]56..133 1 Rl.J2. 1)8 a.sbtor, · lSI 1oo156-15J 1 R4)2. 

H lWeietor. · · 10l 1001$6-103 10 &245. 276.403 .4~ .420 .422 .452. 1)9 Reeletor, · · 6801( 100156-664 1 RIo66. 1)9 Rasistor, · · 6801. lJOJS6-684 1 R466. 1)9 Reshtor, · · )OOl 100156-JQ4 1 11466. 
11454.461.492 • 140 

,,", 

1J&O 140 ' .. <= -.... , _. 
18 a-utor. · · III 1001$6-11) 2 11486.488. 141 Re~i"tor, · )901( 1:)0156-394 1 RJ..68. 141 Resistor, · · )90': 100l.S6-394 1 R468. 141 ReSistor, · · )90K 1001$6-)94 1 R468. 
79 Raft.tor. " · 121: 100156-123 1 114)0. 11&2 ReSistor, · .. 1.5M 100150-1,5 1 R$09. 142 Resistor, · · 1.,11 100]56..155 1 R509. 142 ilasistor, · · 680l 100156--i084 1 R509. 
80 beletor. · · 20(1 100156-203 2 11274.1.87. 14) .... Mr .r • L=, 

143 1L3 -"-
'V 

61 Redstar. · ~ 221 100156-22) 2 R506.5)1. 11.4 ReSistor, · " 390' 100150-391. 1 R51l. U4 a.eietor, · · )9Ol 1OO156-)9h 1 It511. LI&4 Reslotor, · · )9O( 1001$0-)911 1 RSU. 
112 , RM1etor. " · 27( I 100156-213 2 HL7S.521. 145 a.!btor, S:r;. ~-w. ).JM 1:>0156-)35 1 R5J6. lAS a.si~ter, ,:r;. :w. ).J~ lJXI1.';6-3J5 1 &5.36. 145 
II) RMietor. · " ))l 100156-))3 ) llh6O.Sll..516. 146 1Ja6 146 

I &Ii Redstar. · " 39' 100156-39) I 1 R5OO. 

r liS I a.a1stor. · · l.)lC ! 100156433 I 1 1127S. 

lh7 Wire. Solid In..'lUlated. 10021.8-921. A/a Jwrtper Jl. From JJ ta U. 

Jw.per J2. · U " V. 
141 W1.ft. Sol1e! Ineuleted. 100248-924 A/R JUMper :n. f):o-. JJ to &:1:. 

JUlIpfIl" J2. " U • V. 

147 Wlre, Solid rn.ul&t.ecI.. 100248-924 AlA. JUlIIp4Ir Jl. Fro. ~I te n. 
I JUJIIler .12. · U a V. 

86 lIM1"tor. · · 471( l00l$6-J.i 73 ) 1140$.406.453. JUllpfJr JI:. · I'P • RR. Jwoper .14. · I'P • RR. Jumper .14. · PI' • ltR. 
! 87 Rea1.tor. 0 lOOl 100156-101. I S R242 .271.433.451.532. .hl1!lp8r .15. · F • O. Ju.per .15. · F • O. I ~J5. " F • Q. 

88 1 a..1star. · 2201( 100156-224 1 R24l. Jumper J6. · OG • HH. Jw.per .14. " 00 • HR. Ju.mper .16. · GO " HR. 

I 69 i IIM1stor. " · 210l 100156-271. 1 Hl,S9. JUI'!!"'r J7. · H • J. J""'I""r J7. · H • J. I 
, 

JUJIlper J7. · I[ • I. 
j 90 : Ree1.tor. · )OOK 100156-)}Ij ) 8417.1.71.517 • I JUloper .lB. · !E" fT. Jwop<'r .J8. · EI · ". I JUllpflr J8. · II • n. 

11 IIIM1·tor. · · 3J>JC lOOlS6-)JL I 2 1220.221. JUIlIper J'I. · D' E. ./woper J9. · D " I. Ju.oper .19. · D -L 

92 i RHlstor. n 19Q1 iOO156-~ • ! 1246. • 469.470.476. .. 1.512 • Ii Ju",!",r J10 •• M" ce. JUIIIp(!r JlO •• .u • CC . ! Jumper .110. · " • ce. 
RS23. 1 J""'P"r ffi •• II • I. Jwo;Ier JU. " W • 1. I Jwoper Jll •• Ii aL 

93 ' Red.tor. · · lJIe,. 100156-lOS 1 ' ISOT. 

91. 1Ie:d.tor. n · 150 100156-151 2 RIo61.51O. 

95 Ra1Btor. · )90 100156-391- 2 R249.25O. 

96 Heate1nlc. 100096 2 TD-5. u •• >11th ~17 .ld8. 

97 I PU, T .. t Point. Hal •• I 100098 3, Ioelude. JB-I.. 



·000 J 
"J.} 0<' __ 

-. DI:UC. 

• Y. 

• 111.. 

• G. 

I II RH. 

OJ. 

OfF. 

• E. 

• ce. 
• I. 

• tP206. 
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~ 
: T j 
J '!. . 

!i • P. I 

~ 

I 

I 

, 

I 

UJ 
.... ro. • ... , ... ,..._ ..... oJ • 

IMLI I 2001.88 - 008 

ASSr. rRANSPORT nECTRONICS 
CHI ....... G M In!!'A' l.zhl!!, 1iL0, P·MOOELNO.~ OATE lJLlWlsHffT ~ Of __ 

TITl..t 

IT!:II. ORAWING TI TL E DwC. NO. ~O. "R£O. Rf ...... Rllf:i ON CKY. OESIG. 
NO. 

131 

132 

133 Ree1etor. $%. tv. 750 100156-7$1 1 112)1.. 

1~ R.eiator. · 'v. 1&7 l00068-J.&70 1 1&6. 

135 R.siator. · iv· 7$0 100156-',51 1 Jl268. 

1)6 Rel!1stor. · · 271 100156-273 1 Rill10 

1)7 i!eeiator. · · 1001( loolS6-1Q 1 114)1. 

1)8 batstor. · · 12K 1001$6-123 1 111.32. 

1)9 Red.tor. · · 6BOI: l00156-61l4 1 Rb66. 

llaO ' 
I I I I 

1h1 IIadstor. · · )901 100156-394 1 RIa68 • 

112 lIaahtor. · · 1.5K l0015b-155 1 l!509. 

lil; I P ... I_'l:s .... · *5- ilii--'''' i:-- i -- . ._,.- -

lLlt lIaebtor. · · )901 100156-394 1 RSll. 

lIa5 lIaabtor. · · ).3M 1oo15b-D5 1 a536. 
1Ia6 

117 ViM, ScUd Insulated. 1OO?L6-92h AIR IIDoper J1- F..-. JJ to 0:. 

Japer 12. · T • 9. 

I .Iuoopa r .13. · L "K. 

Jwoper .15. 0 F o O. 

Ju.per J7. · H • J. 

I I Jwoper 18. · i.E • FF. 

i I ~rJ9. · D • E. 
! . Japer JI0. · AJ. • ce. 1 

1 i i Japer JU. · V • X. 

Juapar J13. 0 • • P • 
! : ...... per J:u. •• R • s. 

I "-Par J19. • m • TP208. 
, ! 1 

~ 

I , 

\l1 MATERIAL LIST IMLl ORA_INC MO. IREV. 

20(1,88 - 009 I 
O .... WIHG 

ASS!. TlL\NSPORT ELECTROIiICS 
OATE~ SHfET"- OF __ TITLE !!l!ll T%Qe·J.' 16 il:ls, gLu. ~oMOOEL NO. ~ 

IT (III. 
DRAWING TlTl.E CWG.NO. NO. REQ. REMARKS ON CleT. DESIC. NO. 

131 

132 

13) lIae1ator. $%. ~. 7S0 1OO156-7S1 I R2J4. 

131& IWsb~or. · )y~ 1.7 lOOO66-1.70 1 R248. 

IJS IWsistor. · ;... 750 1001,6-7,1 1 R266. 

136 IWsietor. · · 16K 1001$6-163 1 R1.21o 

137 lIa!listor. · · 681t 100150-683 1 R1.)1. 

138 RB.i~tor. · · 13l 1001$0-133 1 RL32. 

139 RB81etor. · 660K 1oo1S6-66L I RL66. 

110 ~ .. ~ . 
11&1 Iia"btor. · · }9OK 100156-391. 1 1IIt68. 

lL2 Resistor. · 105M 100150-.155 I 1\S09. 

143 

ll1L liaeistor. · .. 3901( 100150-)91. 1 RSll. 

:u.S IW.1otor. · · 3.3M 100156-)35 1 RSJ6. 

146 

lL7 loire, Solid In""latfld. 1OO24tl-924 AIR Ju10per Jl. Frcoo JJ to n. 
JUlI\per J2. · T · .,. 
Ju'lper J3. · L • K. 

Ju."'P"r J5. · F • G. 

Juoper J1. · H • J. 

i J\umer JB. · i.E • IF. 

i Jumper J9. · D • E. 
! I ! Jwoper JI0 •• AA • ee. 

I Jumper Jll •• 'II • 1. , I Jwoper J1) •• If • P. 

i 
I I ./uaper JIL •• R • s. 

I i Jumper J19 •• m • rp208. 

I 1 
! 

I 

UJ 
"" ......... n .• "' .... ..... ; . 

IIVlLI I 200488 - OHl UJ """ I ...... \ ..... - 10... I J • 

IMLJ -
- 2OOl.68 - ou 1 

OR ..... NC 
ASSI.TRA:'ISPORT ELECrROIlICS 

TITLE M. In!!'A' 2~iI!S' ot.o. 2fb • ..aOEL "0. ~ 0.,.l.lLleLZl. "'EEY.JS OF __ O ...... HG 
ASsr. TRA!lSPORT UECTRO!HCS 

TITLE M Inle'" ~S~QI ~. 2Ch. 1400£" NO. ~ OAT~ "'EET~ Of' __ 

ilEal 
DR ".UNG TITLE o·c, .... o. ".0. REQ, REM ... RiI(~ ON Ct{T~ oeStl;.. NO. 

JTOt 
Ofll!"'''fNG TlTL.E DooG.HO. NO. "('Q. RE¥ .. RKS OH CtcT. Df$I(;. 010. 

131 131 

132 132 

133 Resistor. S.'. tV. 7$0 100156-7$1 1 82JL. 13J lIe"tetor. 5~. ~. 750 100156-751 1 8234. 

·IJL Resistor. · )\I. 1&7 l00068-J.&10 1 R2hB. lJI: IW .. htor. · Jv. 1.7 100061!-470 1 R2ha. 
135 RBsbtor. · ~. 750 100156-751 1 8268. 135 Rubtor. · iv· 7$0 100156-751 1 8268. 

1)6 R"sistor. · · lSX 100156-1$) 1 RL21. 136 llesistor. · 0 9.lX 100156-912 1 Rim. 

i 137 i R"sistor. · · saj 100156-513 j 1 R431. 1)7 R.a1l1tor. · · 271t 100156-213 1 RL)l. 

138 Resistor. · · 13K 100156-1)) 1 1lU32. 1)8 IIashtor. · · 1$1( l001S6-153 1 114)2. 

1)9 Resistor. · · 680K 100156-664 1 1lU66. 139 Res1~tor. · · )00l 100156-30Ii 1 11466. 
I 140 I I I I_ t . --.. 1.1&0 

-~. 

, •. 
11&1 Resistor. · · 390l 100156-394 1 4466. 141 lIae1stor. · · JJO' '100156-)34 1 R468. 
IL2 Resistor. · · 1.$/1 100156-1$$ 1 R509. lIa2 Rellilltor. · · 6fOK 100150-681. 1 B509: : 

, lh) i_ i:-- 3 - _J __ 

I ._- I 111) I .. . _.t. .. 1:- _ ___ J, _~_ -- - i -- - ... - -
lJ.L Resistor. · · J90IC 100156-394 1 RSll. 1hL IWsi .. tor. · · 3JOK l001SO-334 1 HSll. 

145 Reeiator. · · 3.JK 100156-33$ 1 RS.J6. :u.S 

146 i I :u.6 I 

IL7 Wira, ScUd In"ul.at-.:l. 1002Uti-924 A/s. Jumper J1. F~ JJ to n. !.b1 Wi1'\!. ScUd Insulated. l002hb-921i J./R .Jwsp.r Jl. Froa JJ to n. 
Julllper J2. · T • V. I JUlllpllr n. · r • Y. 

I I I Jumper 13. · L • K. JUlIIper n. · L • It. • -'-

Juntpllr J5. · F • o. Jwoper 1$. · F • o. 
I i I JUIIIp8r 17. · H • J. i . Jutlpllr 17. · H • J. 

I ! ! JUllper J8 .•. · i.E • l"F. I I 1 Jumper J6. · EE • Fr. , 
i Jumper .19. .. D • E. ! ! L I i Jw,;per .19. · D • i. 

1 JUllpBr JlO. • AJ. • ce. ! JUlIpel" JI0. · AJ. • ce. 
I i i Julllpllr .Ill •• Ii • I. I 1 i i Juaper JU. · Ii • X. i 

i I Jutlper Jl). • K • P. Jwaper ro. · K • P. 
1 ; JUlllpllr .114. • a • s. 

j i Ju.per Jl9. • DO • TP208. 
, ) ! 

j 
\ 

i . 

! ! · · 
I ! 

a s. 
.1 Jwoper Jl9. • 00 • TP208 •. 

~------~---+-+------~·II I 
\l1 MATERIAL LIST IMLI OA A.'MC NO. IRI~. 

200400 - ou I· \l1 MATERIAL LIST IMLt O."WING HO .. Ilu. 
200486 - 013 t-

OIIA_ 
ASSY. TRANSPORT ELECTRONICS 

TITLE M Ixg~tA' 3Z~gl liLa 9Cti4ltOO£L. NO.--li.- OAT Ell.b..a.l:ll SHE ET 16.:. 0' __ 
OR.t.1I'WtG 

ASSY.TRA/ISPORT ELECtaOIIICS 
TITLE ~ I~lrel l.Q~gl, ~ig. :t!!h • ..oDE" NO. ~ DATE llLJ..BLIl ... u,..lli 0' __ 

ITeM ORAWI~G TITl. E DWG. NO. NO. REQ. REMARKS OH CKY. O[$IG. NO. 
IT ... ORAWING TITL.£ DWG. NO. NO. REQ. IEMARKS ON cn. DESIG. NO. I 

131 1)1 Capacitor, rentalua. lOu! 1100070-106 1 C2Oli. 

132 132 

133 Resistor. SJ. iv. 7$0 100156-7$1 1 R2JL. 13) 

lJ4 Resistor. · )y. L7 100068~70 1 R24e. 134 

13$ Reeiator. · :V. 7$0 100156-751 1 8268. 135 

1)6 Rooeietor. 0 · 10K 100156-103 1 I14Zl. 1)6 Resilltor. 5J. iv. 3lK 100156-333 1 !!LU. 

131 Rae1stor. · · 33K 1001$0-333 1 Rldl. 1)7 IIallilltor. w · 120K ,lOOlSb-l.2It 1 1lU31. 

1)8 RBeistor. · · lSI 100156-153 1 11432. 136 Roositlt.or. · · 12K loo15Q-12J 1 i!l!32. 

139 Raeiator. · · JOQr; 100156-304 1 11466. 139 Resistor. " .. 66CK 100150-664 1 RL66. 

140 110 

ILl Ilaeiator. · · J9O( 100156-)94 1 ilb68. ILl Resietor. · · 3901( 1001$6-394 1 Rh68. 

1h2 Roosi.tor. · · 680l 1OO~ 1 R$09. 1hz Res1l1tor. · · 1.511 ' l00lSO-15$ 1 R$09. 

143 113 . ; .. L; ,'.-
1h4 !Utllistor. · · )901( 1001$6-394 1 11.511. 1h4 Resi~tor. " 390K loo156-J94 1 4;'U. 

IL5 145 Reeistor. · · 3.3M 1OOlSb-335 1 RS)6. 

1h6 1116 

141 Wire, Solid In!NI-ted. l00tbll-921a AIR JUMper .II. Fr. JJ to KK. 117 "!ire, Solid Insulated. lOO21at'-92h A/R JutIIf'IIr JI. fl'Oll U to LL. 

JUlIIP"r·.('2. · T • Y. J""'Per J2. · U · '. 
J~rJ3. · L • M. JU"'PCr .n.. · PP • RR. 

JUlIper "S. · I • O. , JUlllper .IS. · F • O. 

JUlIIpIIr .17. · H • J. Ju.oper J6. · va • HR. 

Jumper .18. · KE • FT. i JUllp<!r J1. · H • J. 

Jutaper J9. · D • E. JutQ8r J/I. · IE • Fr. 

JUlpllr .IlO •• A4 • ce. I JUlIIper J9. · 0 • E. 

JUllper JU. · 'II • X. • 1 JUllpllr JIO •• AA • ce • 

: JUlIIP"r 0113. • K • P. JUlIIpIIr Jll •• V • X. 
, 

II 

R • S. 

DD • TP208. 

Juoq>er .IlS. • A • C. 

Ju,"!,,"r .nh •• uu • n. 
JUllpllr Jl1. • W • IX. 

I Juaper Jl9. · DO • TP208. 

I 

UJ 
.............. ~ ..... - -'''' . IMLf 20048& - QLIj .1 

o-AW1fiIG 
ASSI.TRAIISPORT Eu:~ICS 

TITLE rAIl I::m!'P' 12i;!.!;!!. 3Lc, ~"""Ol!" NO. ~ OoTf u.L:I4ti1 tt<UT...l! .O~ __ 

IHM 
Ofll."WING il TL. £ DWG.HO. NO. REO. _(IIIAI.:S -Ott CKY. DEliO. NO. 

131 Capacitor, Tant.eIUJI. lOu! l0007o.106 1 C:204. 
132 

1.B 

131. 

13$ 

1)6 IIasietor. ,J. two 271 100lS6-Z13 1 II.4n. 
137 l!as1stor. · · lOOl l00l50-lfl4 1 R431. 

1)8 Reahtor. ,. · 121 100156-123 1 R432. 

1)9 lIae1ator. · · 680l 1OOlS6-68l. 1 &466. 
I 140 I I I I I 

~ 

141 Reatetor. · · )9OIC 1001$6-394 1 &468. 

142 Reehtor. · · 1.5M lOOlS&olSS 1 .ii509. 
I 1j,) I: ---~ .. ,~ 

l--_S~ . .$- ", : . . -,-

lL4 lIaehtor. · · 390l 100156-394 1 RSU. 

14S l!as1stor. · · J.3H 100156-)35 1 a536. 

11.6 

141 Wire, ScUd Inwlated. lOO24S-92h J../R Jumper Jl. r~ XX to LL. 

Ju.per J2. · 11 • Y. 
t JlUIpIIr JI&. · pp 

• RIl. 
Jwoper .IS. · , • o. 

I i · Ju.per J6. · GO • HII. 

! I ! Jumper J7. · B • J. 

i i ! Juaper 18. · EE • l'I. · 
! ! · JUIlpIIr J'J. · D • I. 
i ~ j i JulIpIIl' JI0. • .1.\ • ce. I 

JUllpllr JU. · W • I. •. 
! , JlUIpIIr.n5. • A • c. 

I Jupar 31e. • l1IJ • Vi. J 
I 

; ! i Jwlper Jl7. • w • XX. J 
i 

I '~r Jl9 •• DD • rP2Ol. : 
I . I 
! ! J 

MATERIAL LIST 

OIIA_G 
ASS!. tR.UISPORr ELWTiONICS 

DATE l.l.l.iAa1_n..m 0# __ ' 
TITLE I5iIl ~'e' Ie 1;111. ~.&. 2Ch'IOODEL NO.--1i..-

ITEM DR .... ING TITLE OwG..ND. NO ... EO. .e ...... $ '* cu. JlfUG. 
NO. 

131 CapaCitor. Tantalua. lOll! 100070-106 1 C2Ol&. 

132 

1)3 

134 
135 

]J6 Rellietor. $~. tv. 18( 100156-18) 1 8421. 

1)7 Resistor. · · 681 1001$6-683 1 11431-

138 Resistor. · 13K 100l56-1)) I RL32. 

139 Resistor, · · 680l 100156-684 1 11466. 

110 
", <" 

_. .n.L...<!1. 

lJ.l Resistor. · · )9OIt l00156-39~ 1 1146B. 

lJ.i2 RBeistor. · · 1.5M 100150-.155 1 RS09. 

lL) ~4g 

1lo4 Resistor. · · .3901( 1001$6-394 1 RSU. 

l4S Ssd"tor. 3.3M 1001$6-3)$ 1 R')6. 

lIa6 

IL7 Wire. SoUd InllUlatad. loo24C1-92.4 AIR Juaper Jl. rl'H U to u.. 
I Jumper J2. · 11 • Y. 

Jumper J4. · PI" • JIll. 

i JUlllpllr J5. · r • a. 

! JUllpllr .16. · 00 • Iii. 
! JUllpllr .rr. · H • J. 

I Jw:lptlr J8. · EE • Ft. 

i Jwoper J9. · D • E. 
! JUlllpllr JIO. · U. • CC. 

Ju.per JU. · W • X. 

" 
.iutIpIIr ru .• " " C • 

Jwoper Jl6. • un • n. 
J~ Jl7. · IN • n. 

i .hurper J19. · II) • TP208. 



.: ~ - 1)16 I ,'-

...... (fT..!! 01 __ 

'J. t.., u. 
II • ,. 

r!' • IR.. 

• Ii. 

.r~ II HH. 

.• I. 

:.c; • FF. 

lJ • E. 

u • ce. 

• 1. 

A. • C. 

~1J • ft. 

. ...., • II. 

::!l • moe. 

=l~ -
_INC MO. 

,58 - 011 

'~<ET..1l. 0' __ 

[1(1. D("~.· 

U \0 U. 

\1 • '1'. 

~p II D .. 

• G. 

:;.:J '101. 

H • J. 

!:! .. IT .. --.'-
D "' --, -

II ' .. _ 

W • I. 

I • C. 

\ru • n. 
w ·U. 

:Il • T1'2OII. 

I 

UJ 
~I'\ I C.r.1 AL '- ~ .,) I IMLr I 200L68 - 018 

ASS!. TRANSPOR! ELECTRONICS 
O_AwtNCi M. IxR!'P' M2i1!lJ,'St..O, 2fh. "":lEL"O.~ OA T fJ.J.i1l!1J ",[Et u.. 0' __ TITLE 

ITEM DRAWING TITLE OWG. HO. NO.IIIEQ. «1( ..... 11(50 ON CItL o n,1 C;. 
..." 

131 Capac1tor. !antalUDI. 1.5u!. 1!l(1)6-155 1 c2OL. 

132 

I)) 

1)1. 

lJ5 

1)6 • R~~1~t-o!": 5%. iv· 9.lX 100156-912 1 ~21. 

137 Resist.or. · · 27( 1001,6-273 1 11431. 

138 Resl~tor. · · 15( 100156-1S) 1 i!1JJ2. 

lJ9 I Ree18tor. · · JOO'I lOO156-JOio 1 I a46b. 

l.I.to 
,,., " ... , ,.,., , aL'--'1. 

l.I.tl Resistor. · · 3JOl 100150-))1. 1 11468. 

112 J Re!!i!l1;."r. · · 660l 1001$6-68l. 1 R509. 

UJ ~ 'J' 

l4L Redstor. · · )JOK 100156-)J!, 1 Rm. 
145 

l.I.t6 

U7 lJire. SaUd Insulated. 1002L8-92L A/B. Juaper J1. From" to u.. 

I , JWlper J2. · U o v. 

1 ! JUJ'Iper .II.. · PP ORR. 

I Ju.-per J5. · F 00. 

i i Jwaper J6. · OG o tlH. 

i i Jwoper J7 • · H o J. 

i Jwoper JB. 0 KE • Yr. 
! ! Ju.per J9. · D • E. 

i j "_per JIO. · AA • ce. 
I 1 oIwaper Jll. · Ii • X. . I I .lutooperJ15 •• I. • C. 

.1uooIper .116 •• UU • Vi. 

.JuaperJl1. · IN • xx. 

.1uooIper Jl9. · ID • tP208. 

U1 MATERIAL LIST lMLJ O_A.WIMG NO. I-u. 
200488 .019 1 

O ..... MG 
I.SSI.'l'RAlISPORT tIl:ctRO!fICS 

TlTL£ M IxmI'A I lQia ~lll ~.MOOEL.NO.~ O.TEuaull $HUT l!L. OF __ 

ITUI OJIIAWING TITLE owe. NO. NO, "EO. R£"AA.(5 OM etcT. OESIG. NO. 

1)1 

132 
1)) 

1)1. 

1)5 

1)6 ""S 18 tor. 5%. ~. ))l 100156-333 1 RU2l. 

137 ResUtor. 0 · 1101: 1OO156-12ta 1 Iil:)l. 

1)8 l18s1stor. · · 12l 1001$0-12) 1 R432. 

139 ""eLetor. · · 68Q( loo156~4 1 R166. 

140 .... , ,"" c .. 

Ul "",,1stor. · · 3901: 100156-391. 1 ; 11468. 

l.I.t2 "",,1~tor. 
. · · 1.511 100156-155 1 R509. 

143 -"-

l1h ""s18tor. · · J90K l001S0..394 1 RSll. 

145 Ru1etor. · · ).3M l00lS6-335 1 RSJ6. 

l.I.t6 

147 \ Wire. Solid IlWIIl.e1Ad. l002b8·92L AIR Jwoper Jl. Fro. JJ to a. 
JUllper J2. · T • v. 

! JWllper J). · L • K. 

Juj,per J5. · F • O. 
JllJIper .n. · H • J. 

JUllper Ja. · EE • FT. 

i JUllper J9. · D • i. 

I Jumper JI0 •• il • ce. 

1 JIlJI~r m .• W • 1. 

I Juap.r .11). • II • P. 

Jwoper J14 •• R • S. 

JWII;>er .119 •• DO • tP206. 

UJ ""'''' t ~I"\I """'- ..... 1.,)1 

IMLj r 200L68 - 020 

DRAWING 
ASSI. TRA.NSl'ORT WCTllDNICS 

TITLE r~ I;r.gl'" lZSig:! '2to 2,Ch. ""DEL "0. ~ ". T E utzUll SHU T..zi OF __ 

ITEM 
OJt4.W!NG TITL.E O.G.NQ. NO. REO. RUtARICS ON CltT. DfSlG. NO, 

131 

1.31 

133 

1J!, I 
135 

1)6 ! :W~18tor. 5~. ,.iw. 271: 1:>0156-27) 1 il!:2l. 

137 Ra1stor. · · 1001( 100156-101. 1 R43l. 

138 R.es1~tor. · · 12)( 100156-123 1 RL32. 

I 139 ac8.L:-"'V& • · · 6Sc!; lOOl$6d:A-4 1 J'!66. 

140 

111 M"1~tor. · · )901: 100156-394 1 1IL68. 

112 ElaeLetor. " · 105M 100156-155 1 R509. , 
14J 

I - I - - I I --- -

lLL iUI"i"tor. · · 3YQl 100156-394 1 R511. 

115 Ru1"tor. · · 3.3K 10)156-) )5 1 R5)6. 

l.I.t6 ! 

l.I.t7 ! Wire. Solid In..'"1Ileted. 10021.:-924 A/R Jumper Jl. FTOIl JJ to u. 
I Juomer J2. " T " r. 
j I JUllper n. · I- .It. 

! Ju"per J5. · F " Q. 

I ! Jumper J7. · H • J. 

i I Jumper J8. · EE • Fr. 

i I JU!!Ip4!r J9. " !) " E. 

! ! i Ju.-.per JIO. · ,U " ce. 
1 ! 1 , JUJllPflr Jll. " W • X. 

JuiOper J13. " II " P. 

j I Jwoper JU. · a " S. 

Jumper .119. " IlD • TP206. 

j 

I 

U1 IUTERI AL LIST IML: OIAWIMC MD. 
,_£y, 

2OOIt88 - 021 J 

DRAWING 
ASS I • 'l'IWISPORT fJECTlIJNlCS 

TITLE M. Iz2!'A' 18 1(!s.sLG, ~h. ""OEI..NO,~ o.teuLz1Q.l $HEET A 0' __ ' 

ITUI OIll:AWING TITLE OWG.HO. NO~ R£O. REMARKS ON CIeT. De5IG. 1<0. 

1)1 

132 

1)) 

1)4 

135 

1)6 a.ebtor. St. ~. 181: 100150-16) 1 RLU. 

137 Ilubtor. · · 6BI; l00lS6-Q8) 1 11431. 
1)8 Reehtor. · 13K 10n,6-1)) 1 RL32. 

139 liesistor. · · 6801( l00lS6-0BJ. 1 11466. 

140 ~ 

,,, 
p.",,1.eto •• · · );101 , 100156-394 1 . Hl.68. ........ 

112 lIe~l..tor. · · 1.51'1 100156-155 1 1lS09. 

11.3 ! 

l4L M.'Ihtor. · · )~ 1001$6-)94 1 R511. 

145 Mal~tor. · · 3.)lIj 100156-335 1 1iS)6. 

116 

147 i Win. Solid Insv.let.ed. 10021.~-924 AIR Jua;>er Jl. Fl'OIII JJ to u. 
Jwoper J2. · T • V. 

Ju.per JJ. " L • M. 

I Ju.per JS. · F • O. 

I Jwoper J7. · H • J. 
I 1 I JlUllitir J~. · EE • Fr. 

,I [ Jumper J9. · D • E. 

JU"'P"r JI0. " AA • ce. 

1 i Ju.per Jll.. • II • I. 

I I Ju.per Jl) •• N • P. 

I Jwoper Jl.I.t. · R • S. 

.Iwoper J19 •• IlD • rP",8. 

I 

! 

UJ 
fIIlA. c.t\t",/oo. ~DI IML, 200488 - 022 I 

OUOHCG 
ASS!. !lU:~SPOR1 EL£CTRONI~ 

TITLE ~ I::a2~IA' Z~~es, St..G, 2fh. MODEL NO. ~ O. Tf lJJ.111]l .... n u.. OF __ 

\lJ 
..... II:.KI AL. L.I) I IML, 

- ., ..... ~ ... ~ .. -. " ....... 
200488 • otl,' '1;',( 

CMI ....... G 
ASS!. !iUMSPORT !IECniOtiICS 

MOoeL NO. ----1.l- DATe lllUin I'ttn..zt Of'_. _'_ TlTLI M ~'A' LS:ig~ ".11 2Ql. 

ITtM 
OIltAwlNG 11 YL E DWC,NO, NO, REO. A( ..... RiCS ON CKT .. OE5'G. NO • 

n~ 
OIltA-WIHG TITL.E owe. HQ. NO, "ItO, . UIOA", 010 eeT. 01-.. -, 

110. 

1)1 131 

1)2 132 

1)3 IJ3 

1)4 1.31. 

135 1)5 

1)6 Re~l"tor. 5l. .av. 151( 1'-lG1$b-153 1 li421. 1)6 ""_htor. S%. tv· 9.1K 100156-912 1 R4U. 

137 ~al.'1tor. · · 5lJ( 1JOl56-51J :;. Rl.31. 131 Resistor. · · 2711. lOO156-!D i 1 iih;l. 

IJ6 Re~1"tor. · IJIC 1001..<;6-1)) 1 1IL)2. 138 """lstor. · · 15[ 100156-153 1 Rl.)2. . '" P.::::i~'t.::". · · 6801( 1OO!~~ ~ ilL66. .H 1)9 R .. 1st.or. · · 3O<X 1001,...304 1 1Ila66. 

140 D_ 
,,..,, 

l.I.tO I 
' .... ' 

lhl n.slator. · · 390iC 100156-391. 1 11468. 141 ""sistor. · 330l 100156-3)4 1 RL68. 

112 !!851~tor. · · 1.5!4 100156-155 1 R509. l.I.t2 a.~1.tor. · · 680l looJS6..'84 1 R509. . J 
14; 

I - .,.~ 11,.,. ......... • ......... J IO""h . . 1.43 i f.a ..... _ !..._ •• -:0 ) Z)Z I ... I ·v ..... , .. 
lLL Res1et.l>r. " · )9OiC 100156-J91. . 1 RSll. l.!.4 Re.1.tor. · · )301: 100156-))1. 1 R5U. 

-
115 Re~1etor. · · 3.).1( lCoOl5c)-))S 1 R5)6. U5 

146 l.I.t6 

lh7 lJire. Solid Inmoletec!. 1()(j2L6-9~L A/~ JUlllper JI. FI'OOI JJ t.o n. 117 Win, Solid Ine\llated. 100248-924 I./R JUlllHlr Jl. Frea JJ to. II. 

J ... ~r J2. · t • v. JWIp8r J2.. " T .. ,. 
I JWlIper J). · L " M. hooper J). " L • II. 

" 

JUJlPtlr J5. · F • G. Juooper .IS. 0 F o G, 

I I Jumper .n. · !I • J. • I Jw.per J1. · II • 4_ 

I J\IJIIl>f'r .18. · EE • Fr. 
" J_per J8. · II ',.'".. 

i ! Jumper .19. · D • E. ! i Jwrrper J9. " D • If. , J_per JlO •• il • ce. I Ju.per,.I10. · .,U ',w CCi 

I i Ju.perJ11. · II • 1. ~ I Ju.per JU. · V • X. i 
JUIIIJl'Ir Jl) •• N • P. JWllper Jl). 0 • • •• 

1 JUlOpIIr J14 •• R • s. ; JapeI' 0114 • 0 It ;',1. 

JunIper Jl9 •• IlD • TP208. Jwaper J19 • · 00 ." tno&~ . 

! I I ! 

! .-

U1 MATERIAL LIST IML: •• AWING NO. Inv. 
200II88 - 02) I 

MATERIAL LIST 

O_AWfMG: 
~::r . TRJ,.~ISI'ORT ELECTHO:fICS, 

MOCEI..NO.~ 0.1£ 'J.J:I111J.l ",en ~ Of __ TITLE M InIfI'6' Jlbll~ ~t..iJ., 2!ih. ""A ...... ASS'!. TRJ"l~!'OR':' :m:;C1'IiOOICS 
~OELNO.~ Dml.1A6ll1 ~~ ~ I!( __ TtTLE ~ I:alll 'e' 1W.121!. r;;Lo. 1Gb. 

IT(M 
DRAWING TlTl .. E DIOG.NO. ",.0. REO. _EIIIARKS 0" CKT. OEIIG. NO. 

ITE_ 0_ AWING TITL.E DWG. HO. NO. 111£0. ·a .... ao::. _. q.i~ '",tlili' ...,. 
131 1)1 Cepac1t,(>r. T.'ltuUII. lOu! l0001l)..10!i . 1 ~ . : 

--
1)2 IJ2 

I))" 1)) ReS1~tor. S%. iv. 7S0 lO'Jl56-TSl 1 R2Jl&. I 

IJ!, 1.)4 Reshtor. 0 lw. 47 100068.-470 l' R248. 

135 1)5 'aell1.stor. · ",. 150 lOO156-1Sl 1 R268. 

1)6 a.detor. 5~. ~. 10K 100156-10) 1 RL21. 1)6 Re"1~to,., · · 3JI( 100156-))) 1 ~21. 

137 ~htor. · · 33K loo156-:m 1 1<431. In :a.e~is\or. · · 1201. 10)1:>6:-12L I ~31. 

lJ8 Resistor. · · 151: 100156-153 1 RL32. , 1)8 Resisto". · · 12a: 1001;;6-123 1 8432. 

139 Reahtor. · · JO(ll 1001$6-)04 1 11466. 139 rt".i.~to". " 6801( 1='01,6-664 1 Rb66. 

140 
,~ 

lLO -'.' . ..., 6 .. 
11,1 Reehtor, · · )901( 100156-3"" 1 RL68. ! 141 I !le~1"tor. · · 3901 1~156-394 1 R¥B. 
142 Ms1~tor. · · /i6()[ 100156-681.. 1 R509. 142 ,u,,.t.t.or. · 1.51'1 1!XlJ.56-155 j 1 ' R509 • 

1103 
~ ><'L 

-" 11) ,,', "'. --"-'" 

lJJ. M~letor. · 39O[ 100150..394 1 R511. 1!.4 ~~i.··t·)!, · · )XIl 100156-.394 1 R511. 

l.I.tS l!:S . !le,i ~tor. S%. ':"'. J.311 , lJOlS6-J~5 1 R5)6. 

l.I.t6 11.6 

lh7 Wi",. Solid IMulated. l0021.~-n4 AIR Juaper Jl. Frooo .1.1 t.o U. 1:.7 o/i:-e, Solid lneulated. 1'XlZ4c-?2L ~ A./R .nu.p.rJ1. '!'OIl JJ tep. 
JUlllper J2. 0 T • V. 

t ! , JUJllPllr .12. · tl ". Y. 
~ 

I 

Jwoper J3. · L • K. ./moper JI:, · !'I'" 1Iil • 

I 
Jumper J5. · F • O. i Jwoper J5. · ., 0 O. 

JUlllper .n. · H • J. Jumper .16. · QG . ~. 
Juaper J6. · EE • n. I i Junper n. · K " . J. 

.IWII~r .19. " 0 • E • ! I Juro;>er Ja. · KE· rr. 

.IWII~r .110 •• il • ce • 1 I Juaper .19. '" r:E. --
, JUIIIp er J11. " W • x. ! ./uJIrer JIO. • ,U'" ce. 

! I JWllper J 13 • • N • P. ! I Jmor!-' Jll. · " ," . 'I. 

I : oIu_per .114 •• R • s. : , JUIIptIJ' J). · L • 1. 

I ! JUillper .119 •• on • TP208. 
I 

I I ; i 
i ! 

I I 



~ ==~=A=j=C==K=IA==~====L=I='=I=== 20~88 - :)26 1 
ASS!. 7?.'. ~S!"J:r. ~L:.cT!!C:acs 

o:~,~G ~. ~'."'")tf1 pi 2S12~. lJ/G. 1<21· MOOE_ NO, ~ !)I.U~l· Y'fUT J1.. 0" __ 

ITt .. 
1<0. 

1)1 

1)2 

. ) ... 
u ••• 

lIt7 • iil~. :Oo1U In::ulat.ed. 

loS.·! 

75') 

11 

75~ 

:-,,,y .'-
1)K 

)901 

).3K 

IJCIJ6-l55 

lOV1~751 

1:)0156-1)) 

lOC156-i>dL 
,~. 

1:1:>156-J;II. 

1:J0150-15S 

1%156-39L 

l=lOl;.t,-)J$ 

1 

1 

1 

!2JL. 
lI2!.B. 

1265. 

1i;21. 

11.)2. 

JII.6O. . ~, ,~ 

"0Ii. 
1IS09. 

asn. 
1$)6. 

AEiIII"'NII:~ 0'" , .. T. OfSiG. 

""-?er Jl. F ..... JJ to U. 

':':'""r .12 2 ,. 

PP • RIl. 

• G. 

! Juper J6. • 

. . .Jt.lI;:>er J7. • 

GG • I!II. 

• J. 

. . I oIu."1fler JII. • EI • ". 

r 

UJ 
jIIII\ A' c::.rr..1. AL 1..1. I lMLj 2001.&68 • OJ') 1 

D'I .... NG 
ASS! • TRANSPORT t;U;Cl'RONICS 

r,Tl.( M IXJ;tI1lf' ~SIIlI Illli Teh. .. · ... :E~ ,._ ~ u ... ll.t'.l2t11 $HffT .)$ ()~--

'Hili O ...... ING Tt TL f. :l.c.~ NO. ".0. R£O RE.IIIHdlKS ON eEl. DESIG. NO. 

131 Capacitor, Tantalu ... 151.ot 100136-155 1 C204. 

1)2 

lJ) Ru1~tor. 5-'. 4"· 750 100150-7$1 1 H23L. 

131. Re.1~tor. · :lv. lo7 lCtOO6t1-L 10 1 R2I..B. 

1)$ R.ss1stor. · ..... 150 100156-151 1 R268. 

1)6 Res1.tor. · · 9.11( 100156-912 1 Rl21. 

Uf Kesi!llt.or .. ;; l7ii i lOOl56-o!( J i 1 RilJ1. 

136 i!.sl~tor. · · 1~ lOC15b-15) 1 'lIJ)2. 

1)9 ;u,"1~tor. " 
.. )O(ll 100156-)01. 1 Rb66. 

--- . _ .. 
I l40 1 M 

~, 

lLl Red~tor. · · ))1)1( 100156-)31. l. Rhoe. 
lIt2 Res1.tor. · · 6801( lOOlS6-68l. 1 RS09. 
,1., D __ I _ ... ~ .. " ., 'I"'or'l'~~ ,l"", , . .. ~";;I 

, 
1I&Ia lIui.tqr. · · )JJI( 1,,)156-3)1. 1 RSll. 

145 

lla6 

147 Wire. Sol1d Insulat.ed. 1oo2Le-92lt A/a . .!wiper .11. Fro. .1..1 te ". 

Juaper J2. · t1 • v. , 
JlIJll'tlr JIa. · pp • RR. 

Jllllp&r .IS. · .. , . • G. 

.huIper J6. · 00 it HR • 

Jwoper .17. · K • J. 

Jwoper .Ia. · EE • n. ~ 
I Ju...".,r JS •• 

~1~~I---------+i---+~I~:~::~~~?~···~~~::~~·~f I 1 
~ II i! ;=::.-.: : ~ I 

I I j 

1 JlIllper J 9. 

! Juo.per .110. 

i Jllllp&r ill, • 

D • I. 

11. • ce. 
It • I. 

1 1 I 'oIui8par n .. . • L • 1. 

i I j I 
! I 1 . I 
! ! I ! 

---1, ~ I ! I -II I 

IlA TERIAL LIST ItML' O"A.'"G NO. till": 
II ., ZooL88· 029 t • \Il MATERIAL LIH IML: OIl.AWINC Ir{O. ,-'Y. 

2OOIa86 • 0)1 I· 
ASS!. T:lA NS PORt tLEC'rnOl.'ICS 

O' ..... G 
T11l( M I'DIAl IWgl Illii. 7Cb. MOO€LNO.~ Don llLl2LI1PtffT J6. 0. __ 

'TtJo 
110. 

OAAWING TITLE 

1)1 cap.e1 tor, ra" ~.1:;." 

1)2 

110 -

11.1 iW~1s1.or, 

1.45 

117 i.lire. ~()lic Insulat.-.!. 

7~O lOO]St;-7S1 

750 lJ01S6-751 

luc,2Lb-921. 

NO. "EO. R£ .. ,,'UU OM CKT. OlSIG. 

1 C2cx,. 

1 R2L8. 

!I26ll. 

il.21. 

D. 

::511. 

A./R .h.:'pn Jl. } E'OIl .1.1 to u. 

~'. . ~:~:: 
JulOper J7. • 

pp • R1t. 

F • Q. 

GG • HII. 

• J. 

I Jurc>er J8. • EE • 'F. 
.1 t J\lJI'.per .10 • • 

~ II I oIuJ.p.r .110.· ll· cc. 

~I~J.---+-I ===1 =1 =I::::;~=': :-:=;: I 
D • E. 

iTE>< DRAWING fl TL E NO. 

1)1 

·132 

133 Raeis1.or. 51. .... 
134 ilae1etor. · )w. 

1~5 Resistor. · ..... 
1)6 Res1stor. · 
137 Re~1~tor. · · 
1)8 Reel.tor. · · 
139 Re~1"tor. · 
140 · 
111 Reshtor. · 
112 Mehtor. · · 
11) 

114 Resbt.or. · · 
115 Ra"i~\.or. · · 
116 

, 117 ... 1 .... Solid I~ulat.ed. 

mlG.HO. NO. "EQ IilU .... RKS ON CI:L ~ESlG. 

750 1:>0156-751 1 R2Ji1. 

41 10006ti-l. 70 1 R24B. 

750 100l5b-7$1 1 R26e. 

):lJ( 10015b-3J3 1 R421. 

120& 1Jo1S6-12l. 1 &)1. 

121' 1:r.1So-12J 1 11:.)2. 

6(j0l( 100156-btu 1 RJ..66. 
,~, ,~, .,. .. 'l _.Ill..A~ . 

JYOK 1:>clSo-}9u 1 R468. 

1.5'1 l'Yll56-lSS 1 R509. 

........ 
)901 100156-391. 1 R5ll. 

J.)''{ 100150-33> 1 RS)6. 

1002J.e-924 A/R J'WIIPer .11. 1'1'0. JJ \CI U. 

Ju.per n. · T • V. 

Jwlper .1). · -'L • II. 

JUJIIII'Ir J$. · , " 
• G. 

Jwoper n. · H • J. 

JUllper .18. · EE · ". 
JuJoper' .19. · D • I. 

.!wiper .110. • II • CC. 

Ju.".r JU. • If • I. 

.n..".r Jllt • • • P • 

Juapar.l14 •• It • S. 

, 

. I 

'. 

: 

I· : 

UJ tioA.' C K I ""I... L I ~ 1 IMLI 1 -200Ut18 - 0)2 

ASSY. TRANSPORt UXCTROIIICS 
H ...... G 

TlH .. f ~'B T~'A' lih2'" 'JiG" 1fb~IIIQO£L. He ~ 0.'. uL.1J!L11 SOOH' _JT 0' __ 

rTE" OIlt"w,"G TI T LE 110. 

1)1 

132 

133 ae~1"tor. 5~. 4V • 

134 M~1stor. )v. 

13S Resistor • · .;w. 
136 lIasistor. · · 
137 R ... btor. · · 
1)8 ~.,,1stor. · · 
1311 ;;'sbtor. · · 
140 

lIt1 !!1181~""r. · · 
l12 Resistor. · · 
113 ' · 
l.W. !lep1~tor. · · 
115 Ra"btor. · · 
146 

117 "1I'e, Sol1d 1:\",,1&1.4<1. 

/Tt .. 
NO. 

1)1 

132 

! 

l 

j 

1)) !W~htor. 5S ...... 

134 M~htor. • Jv. 

1)5 M"htor. • ,M. 
1)6 ~.~1stor. 

40 

1W, ~e~l·t.,r. • 

116 

iL7 ;.:r~, Sol1~ ~n4l.1"t."c. 

! 

~.G. NO. 

150 100156-151 

1..7 l00066.!.70 

7$0 . 100156-751 

27K IOClS6-27) 

1001 1JC156-1OL 

12K 100156-12) 

6801 10015<.-6b1& 

3901 ; 10'156-)9J.. 

1.$1'1 1;).)156-155 
~ -

)901 ! 1Cn156-)91.. 

3.)1'1 100150-335 

: 10021.b-92J& 

I 

j! 

l 
I \ 

750 . loo156-1S1 

13K I 1:J01,1,-1)3 

39')1{. 1J()1$o-)91. 

). )'1 IJ(,15b-))5 

"'0. Q£O. IEMIIl.t(' Ott etC' .. DESIG. 

1 R23L. 

1 R2li8. 

1 fl26(!. 

1 llI.21. 

1 i!l..31. 

1 1Ib)2. 

1 RL66. 
L .. 

1 Rl.6t\. 

1 R509. 

1 RSll. 

1 RS)6. -

A/I. o/unper .11. ,~ JJ 1.0 U. 

J..-r .12. · T · '." 
JWllpllr J3. · L 'K. 

Jwoper ./S. a F • o. 
i Jw.;>er .17. · H • J. 

I Juotper ..Iii· · EE • IT. 

I i Juaper J9. · D • l. 

!JuapttrJlO. • " • ce. 
i I o/uIoper JU. · W • 1. 

Jwor.er J1); .• II • P. 
! Ju.par J14. • R • S. 

i ! 

! 

Oo'E~ $HEET)8_ 0>_'_ 

IfIUllK$ ON CI(T~ DfSIG. 

Rl4e. 

R268. 

Rll!. 

iil)!. 

iU.32. 

RS09. 
, uc ,,, 

~ll. 

~)6. 

Ju,"!,&r Jl. ff'Olii JJ to U. 

I Ju~er JZ. • T • V. 

Ju...,~r J).' • '4. 

Ju.-.per JS.· • G. 

J_per J1.· H' J. 

JlIaoer J8. • E!. • F7. 

Ju~r 019.· u' ~. 
Jwoper ..110.· II • ce. 

Jwoper ill.' W' 1. 

JUlIper 011).' II a p. 

Juapar 0111.' It· s. 

~ 

, 
: 

11Ut 
NO. 

1)1 

1)2 

1)1 1t"~l"t(lt". S'!: .• w. 

1)$ 'le~1·t.or. • .". 

14.:l 

141 Re3htor. 

lL6 

--

750 lU0156-751 

750 IJQlS6-7>1 

lSI( IJQlSc>-1'iJ 

1)1( 100156-1)3 

1.5K 100151>-155 
• .......... "..- ..... I 

)901( 100150-)~l. 

! .j 

! i 

! 

... .. ...... - -

MATERIAL LIST \Il 
.tS~Y. TRA..'fSPORT £LBCTROIIICS 

IML1r-2OOb'--:-:6":-'6 -_ ""'OJl&---:-.t:r:"-,.-""It 

~O. REO. 

R2h1l. 

&266. 

RI.2l. 

lIlt)l. 

i at.)2. 

liII68. 

RS09. 

1 Il$ll; 

R$)/>. 

Juntper Jl. ,.- JJ ~ a. 
Ju",?&r J2. • T'V •. 

oIu:IIp<Or J). • L • i!. 
JUllp&r J5. • , • O. 
Juaper J7. • H '.1. 

Juapel' .18. • . EE .". 

J~r .19.' 11' I. 

Ju"per .110.· II • cc. 
Juotper J.U. • W • I. 

JuJopor 011). • II • P •. 

Juaper .lUi ....... Il ••• 

-

IML: O .... wIl4c II~ .• J-i~ 
~8& • 0.lS·, rL' 

011._ 
JlTl! ~If~ ImI ' 61 ll!1u~, p/y,7Ch',",OOEL NO.--lL- on~ SHeer)a!!.-Q#_ -. 

"ITe:,.. :).AWING TI TL E O'(IIG.NO. NO. AEQ. UIU"'" 001. Cr:T. ·ei$IG. 110. 

1)1 ." "~ 

132 .. 
·n"l Raabtor_ $'. p . 750 100150-751 1 R234. 

l.)Ia R.~ls\.or. · )W. 47 10006B-I.70 1 a2IslI. 

1~ Re .. btor. · ."- 750 100150-751 1 R266. 

1)6 ;( .. l~tor. · · 1')1( 100156-10) 1 IIltZl. 

l37 " •• btor. · · ))M.: 100156-)3) 1 ifbJl. 

1)6 R.ltl.tor. ft a 151 1001$6-1<;) 1 III.J2. 

139 Resi .. ter · · )001( 1001$6-304 1 1Ilt66. 

1W 
<9 

: 

111 Ra .. btor. · · )'n( 100156-)910 1 Rb68. 

11.2 :les1~tor. · · 6Il0i 1JJ1~ 1 d509. 

]13 ~ 

· 1-X>lSO-)9L R5ll. ! 
.., 

1.loJ.. !'!.s1~tor. · )901( 1 

US 

116 
( ~ 

llo7 '111"~, SoHd It .. ulate<!. 1002J&8-924 A/R .ro..p.r Jl; F?o. JJ 1.0 0:. 

Jultpllr n. · l' • V. 

.Ju.per n. · L • If. 

J\llllptiJ" J5. · , 
• O. 

JWlIp8r J7. · H • I. 

j Ju.per .16. · u · ... 
JllIIP&r J9. · D • I. 

I JWIIp&r J1O •.• U , CC. 

; Jwopar ill. · Ii • I. 

JlIJIi!Mr .113 •• II • p. 

i Jwopar JUi. • .. ·-a. 

-
I I 

~ 
o 



III MATERIAL LIST IML: OAAW"fC NO. '1-"'· 
2001.83 - 0)6 1 ... 

OttAwtNG 
ASS!. ,!,,\l ~ r'O:n' U'::CTIIO!UCS 

MDOf.L ,",0. -»-__ O.'.~ 5><Hr .1l ~~~ J,' l S1RI IJ.. II 7eb. 
0' __ 

TITLE 

Ilul 0" 4WING TITL E .o.c~ HO. NO. REC. Rhudun 0" CJ(T. DESIG. 
MO, 

1)1 

132 
! 

1'3 !la81-t.r. 5~. ;w~ 750 1001 )0-751 1 R2~,. 

lJ4 Hea1nor. · lv. 1.7 l:lOO68-Ji70 1 B2b8. 

1'5 l18~l~tor. · .w. 150 IOC1Sb-7~1 1 R268. , 

1)6 Jo"'..:~i~t.c!". · · 9~1l IO'J15t>-5'l2 1 RL21. 

137 Heois\or. · · 27( 1()'}156-27J 1 Rb31. 

1)8 Re.i~\or. · · IS( ) 0015(>-15 J 1 RllJ2. 

I 139 I R.oi~\or. · · JOOt I lOOlSb-3Oh i 1 111460• 

lito ,._ ... ' ..... 
141 Repb\or. · · :;)()( 10"l1S&-)JI! 1 R468. 

11.2 ,Re~1~(>r. " · 6f0l lOOI~ 1 11509. 
i . 

1.4) ,r. ca 
...:::: 

l4L Real~t.or. . " · JJOl l~'ISb-)311 1 Jt511. 

145 

11.6 ! 

147 \/1",. SOlid In!N1ahd. 1002118-921& A/R .IW11j)er n. Froa JJ te 11. 

I Jw.per .12. · T • Y. 
.' 

Juzoper .13. · L • It. 

JWlper .15. · F • O. 

.huoper .n. · R • J. 

Jumper .lB. · tJ: • F1'. 

JuAper .19. · D o I.. 

JuAper .110. • U • ce. 
Jwoper Jll. 0 W • 1. 

Jwapcr . JIJ. • II • P. 

Jwaper .Ill •• It • S. 

U1 MATERIAL LIST . MLl Dtt""'NC NO. lIn. 
2OQ48tl - OJ1 1-

",,- loSS I. TilANS i'OilT £L5Cl'RO:aCS 
Ttr~l t:IIil ;"tlilil'f' lQ;i.gl ~~. 7th. ..... OE .. NO .. --..It.- DAT! llLlliLIIIKUTl.i2 O. ' 

~., 

: 

IT£>I 
0l1li "WING TITLE DWG. MIl. NO. REO. .e ....... 5 ON CJlT. DUl40. HO. 

1'1 Capac1 tor. TantalUlI. lOur 100070-106 1. C2Ob. 
l~ 

; 

133 

1)4' 
i 

135 

1)6 Iiel!l1lltbr. S~. .v._ ))1( lO~l5l.-JJ) 1 .iUt1l. 

1)7 Res1e\or. · · l20It Im156-1211 1 IILJl. 

138 Re&1Ptor. 0 12iC 1001$6-12] 1 ~32. 

1)9 Ree1~\or. · · 680l lO~~5b-681. 1 &66. 

140 ---
, 

lIil P..ea1t:t.or. .. )901 100156-)94 1 N.6c8. 
142 Red~t.or. · · ].5P1 lOOl5t>-15S 1 1150~. 

lUJ .. -'. 

lW.: Re:list.or. · · J90I 1.x115b-J~ 1 it!>'!l. 

lLS Heeiot.or. · ).)JI 1OOl,?t>-JJ5 1 RS)6. 

11,6 

lL7 , .... ire, SoUr! lll!rulat .. d. lOO74t-921. A/Ii. JUIII;>6r n. }'l'OII lUi t.o LI.. 

I JuIl;>U Ji. · II • v. 
I Ju,....r olb. · PI' • Ill. 

i Junoper oJ5. · , 
• G. 

I Ju.orpe r J6. · (l(I o MH. 
t I JUIIIpC r .n. · H • oJ. I 

i I 
j Jwot;>6r JA. · a • Ft. I 

I Jutoper J9. 0 D o I. 

i I I JUftPllr Jl.O. 0 .u. • ce • 
I I i Ju.per JU •• Ii • 1. 

I I I JU"Per J'l5. • A • C. 
JwoI!>er Jl6. • uu • n. 

f I I Juaoper Jl1. • VII • II. , 
I I I Jw.pooT JJ. 0 L o 1. 

, , , 1 

U1 MATERiAl LIST IML: OR""ING "40. lin. 
2QOL88 - (l)8 I 

AS."1. nu.XSl'ORT :.u.';~riOl."ncs 
CttAW1NC 

TITLE flIll I-,llJ'l" l.i:ni1s. SLGI7th."""D~LNO.~ OATlllLl§L11lH(" h 0' __ 

'~~l O"A.' ...... TtT!"f. 

1)1 J Capacitor, 
.. ! 

r~1 

1)9 I ""a18\.or. 

140 

lant.al ..... 

. -

I D-C. HO. I ~o. "Eo·f 
1M I l0001~106 1 1 l.c2Oit. 

! 

12X 

1.)0150-273 

1.Y.li:»-10l 

1.)0156-123 

! 

1 

I 

nl LL ..."6.....,. 

AIMARItS. ON CIT. OEJ.lt. ITf. 
1'0. ORA"lhG TIT~£ 

1.31 :'a~acltorJl 7a..,t ... ~::,. 

132 

13) 

134 

lJ> 

136 ..... 
UI 

l)il 

~o. ~E.Q. Rf. ... JfI{5 0. .. CK T. ,oE51C.. 

CZOI:. 

13K 

\\J =~=A==T=E=R=I=A=L==L=I=~=T== 
~."'N~ ASs! . 7~~PORr :;U;~T~O!IICS 

llTl( 1'\0" Trn'?' 451p~. _/0, 7eb. OOOOE~ "'0. ~ o>ralllliL:u ~I(T LT. Of __ • 

"'0. JrfEO. 

1. 5uf • 1001J6-1$5 C2OL. 

1)2 

'131.. I 

'l.lK IVC156-n2 1 EL21. 

271( 1Y.l156-27 J Rl.3l. 

15K 10')156-15) ii1.32. 

JOG": I 1001$6-3ot. ;U,oo. 
I 

'UO " 

141 Resi8\.or. J9(X 1001>v-314 !i!,bt. 1h1 !It:,,1·tcr. ~OJt( lo.::l;D-}?4 P.LotJ. ~·U_1+-Ra_'1_"_t.o_r_. _______ 3_3C«_+-_ioo_l_50_-_:_Jl.-t_l_-t_h1._b8_.-----------t 

~14=2~rie=ai::s:.:1.:::o:.;r.~-----....:..~.:.:5::.:li+..::1~:x.:;:I;;;S<.~-~~S+~-+ll..;.S:_O_9_. ---------... -1. ~2 T ;\esLt.o!'. 1. ~~ lC'.'l:'o-lS'=; !!;-J). lu2 Re.i"br. 680' lOO150-6b4 R509. 
~3'~ ~lU~'~J~~~~~~~::::::::~~::~~~=t::!::f~:: ___ ~ _____ ~i' ~i~~-'-j+,-_-------------t---,-~,---t----t-----~------------t 
:w. a..s:a.~tor. J90l l001St-39.. lIS1:'. 114 i!e5i·~.J'" 39"K 10:)1;6-~?1. ~5!1. t-lll_+i_ie_~_t._t._o_r_. _________ JJ_OK-t_1_IjG_I_S_c_-3_]4"""ir-_1_+R_S_1l_. ------------1 

.J.3M l0015o-3)S 1 R536. 1/;; .i~ .i,~or. ).3~ , i\·.~tJ .;-,~ :;,')(" l1S Msis\.or. 

! llb ~~ '~ 
11.7 Jumper .11. FrN a tc Lt. 1,4"1 l····~!'c, _,,~i, L' h,Lec. LYl~4~·-nl. !./P. J;.:~;;er';: rro" ~.f. t.<l LL: !117 "iN, !:oli<! In!llllat.ed. A/It ~r Jl. F~ ato Lt. 

! Jwoper .12.' U· V • ! I :U"l·.er n." lJ 0 v. Juaper .12.· • ,. 

.I_per JI.. • pp . • 8.'1.' ! "',,,,?er j,.. PI'" !iR. JUIIIl'er JL. .' pp .. RIL 

Ju:aper J!i.. F ," G. Jwaper J5. 0 F· Q. 

I .Iwoper .16. • 00 "i,H. Ii JIllOpIIT J6. 0 00 • RH • 

Ju.pcr J7. • • J. I ! JUlllpeT J7. H· J • 
I . Jwoper .16. • ri: • IT. ! Ju.'IIp8r JB. • a: 8 Yr. 

J\:lIIper n. • D • E. ! 
! . Jwopel' J9." II' E. 

! . Juiapv JlO. • u • CC • j .1wapel' no.· u. • cc; 
.Jw:>per Jll. • w '.1 • J Jut""er ~ 11. • Jwlper Jll.· 111· 1. • ·1. II 

i i JUMper .115 •• .l • C. 

JUJItlIlr .110. • :.ru "Vi. 

~ __ ~j~ ____________________ -1~ ________ +-____ tJ~~~~~,p~e~~.~~~.~" __ ~A~.~C~. __ ---1' ~!~' __ ~1 ______________________ -1j __________ ~ ____ '~Ju __ ,....~r __ J_1S_. ______ ' __ ·_C_' ____ -1 
I JUlT.;>er J!6.· lill • Vi. I JwoIper J16.· U\I • n. 

j w • n. 

I f"." n" • 
L • I.' 

J Ju:oper J11.· W n 11. ' I .lwtper Jl7.· iN • Xl. 

Ju.p.r J3.,' 1. Ii I. ~ Juq>er.l).· L· I. 
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L 

1 l 

: 

Ul MATERIAl LIST IML: o·tt ... • IN ", 
w_ .In. 

2CC468 ·0)9 I .... 
ASSI.TaAliSI'CIIT '~RO:IlCS 

OI: .. wtMG 
&li '~Ie' la ~;HI ~lG 7ch"oooOEL NO. ~ Dolf uL'J.QL111Hu r 1IJ._ T"~E 0' __ ' 

Ul M ..... TERIAL , LIST IMLI oa,..wtMC MO. I ..... 
2001086 - 041 I . 

I).AWIfIiIG 
A~I.TlWtSPOR'X ELECTJt:lNICS 

111T~1 f:!!.II IialSl'f' l1hl!~.l!tg. 7th. IOOOE~ ~o. ~ D. r( ll1:J:J.LJ.1IKHT _~ 0> __ ' ; 

1\\1 MATERIAL LIST lMLl DR •• IMO NO. i--v. 
2001t86 - IlL) ~-

i ASS! • T!!ANSPORT ~U';TRO!IICS l)." ..... G. 
f!J1! ms:' A' lQ1;1 Mi 7eb. MODEL NO. ---1L- OA1t.~ lHUTkS, i TfTLE 

111' __ 

IT!. 
DRAWING TlTL~ O_G,.NO. "to. JiEO. R!MA.Rrs. ON- ·(I(T. C£SJC. NO. 

IT £>I OIltAWIHG TITLE OaoG .. HO. NO. 'lEO .[MARICS QH CICI. DU.'G. MO. 
ITEM 

0111 AWINC; TITl..E DWC.NO. litO. "EO. .1 ...... ' OIl CKY. DfSlG. NO. 

lJl Capac1 \or. Tant.aluli. 1~ 100070-106 1 C204. 1)1 Ca;>aci 1.0r, Tantalu ... I.Sur. 10:>130-155 1 C20I.. 1)1 

1)l 132 1J2 

1)) 1)) , 3) 

l~ 1311 Jl. 

1)$ 1)5 )S 
1)6 !lell1!'\or. 5~. ~·I 16X 1 OO::;6-1G 3 1 1\42l. 1)6 Ruletor. S~. ~. 101. 1001$6-10) 1 i!l.21. 1)6 rl.~1~tor. 5J. .tv. J)l 100150-J33 1 Rh21. 

. l)7 llielth~. 0 · UK 1 'JO.lS6-68) 1 !'.l.tJl. lJ7 Rasi,,\or • · . )3l lnoI56-)3) 1 l!L31. p7 ile~1~tor. · · 1201 100156-121. 1 £iLll. 
1)8 lleeht.oJ'. · · 1)( 100156-133 1 !l.!..J2. 138 Re~ist.or. 0 0 15K 10C'156-1S) 1 RLJ2. 13~ Re,,1~tor, " · 121 100151>-12) 1 ft4)~. 

139 itesb\.or. · · (.001 100"-50-681. 1 ll!.66. 139 Redstor. · . 300l . 10'11$6-)01. 1 111.:60. )9 H.e.1"tcr • · · '6e0l 100 15b-661.t. 1 Rl.t.66 •. 

lI.o · ,.,,, , "'" <'L , "', , " ", lLo I~ .. ""'- ~I.:L ~C '-'" ... ~ 
l4.l a.!:ut.cr. · )901 ::'00156-391. 1 R1.68. 111 !!a!Il"tor. · 0 390«: 1001$6-391. 1 Rl.68. I.bl !ie~l~tor. · · )901 10'>156-)91, 1 Rh6!l. 

11.2 Re~btor. · · loS!! lOOl,t>-l:;; 1 R>09. lU2 Re~istor. · 0 6!!OC ,lool56-6B1t 1 fl509. ),1.2 iles1~tor. · · 1.5'~ 100150-155 1 1t509. 

14) ~ u. , ,,.,,, 
lit) <»..r.' lLl.1 . ru:'= i.I.~ .. I~' ~ 

1hh M~i!lt".dI~. · · J90~ 'JC:l:)b-)'·4 1 !l511. lh4 illes1st.or. · 0 )901; 1001$6-)91. 1 R511. 1W. P'."ist'lr. · 39QK 100156-391. 1 RSll. 
ll5 !lesi:ot.or. 0 ". ~. 'JI 1.OUljb-))5 1 R5:lt>. l1.5 I-LS ~~pl.t;r . · · 3.311 l:nl~&-JJS l' R5)6. 

11.6 lI.6 1.6 

147 ~1rp., SoUI' I.l"Uuted. i 1:1J2/l;l..?24 ;..IR Ju:oper J1. Troll KI( \0 l.L. 11.1 .1re. Solid Insulated. 1:J02l.6-924 A/R J_per n. 1'I'0Il KI \0 Lt. ~7 .ire, ~ol1d In ... lotec!. l002!.d-92I. A/R JWipCr J1. ,~ JJ.;\o n. 
Jumper J2. · 11 • V. JUllpo>r .12. · U • V. ./up .. .12. 0 r • •• 
Jwnper Jit. · PP • HR. JllIIP"r JI.. · 1'P • RR. Ju.'IIp8r J). 0 L • PI. 

Ju~er .15. • F o u. JuJaper .15. · F • O. JuJlper 015. 0 F • O. 

I JlUllper .16. · GG • HIl. Ju.per J6. · GO • HH. Ju.per J7. • H • J. 

I I Jwoper n. · H " J. I 
I JuJllper .11. · H • J. ! Jwoper Je. · IE • ,Y. 

i i Ju:;par J8. 0 a • Fr. Jumper 018. · !! " fT. I Ju.per J9. · D og. 

i Ju...,.,r J9. · Ii • E. hoper oJ9. · -xl • I. 
; I JUllper .110 •• A.l o CC. 

I l 'JUJllper no. 0 u • ce. Ju.per .110. 0 .u. ·'CC. Ju.per Jll .• 111 ~. I. 

I , JWlpU ru. · w " X. I """per JU. 0 v • I. Juq>er Jl). · • • P • 

I ; Ju..,er .ns. · A • c. Ju.per .115 •• A • C. J JUMper .nu. · a • S. 

I I Jwtper Jl6. · uu .. TV. JuJoper J1b. · IRI • n. 
I I ""-P-r oJ17. · w • n. I JllJOPe r .117. 0 w on. r-

li 
I i Ju"'Per JJ. 0 L • I.. JUlIIpU .I). 0 L • I. I 
! . , 

i , IT 1. 

~ 

o 
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1 
~ ASS!. TitAI1SPi.lRT U:;C;Til.JHICS 

~- c. "ULlliZl , ... fl 49 . f flA:~;G Ed :lDf'o!.' lzhll" , ~LO.1Ch. ""(JOt.1.. .. r: 
0' __ 

CJtAW.-NC; NO. T.t!v. 
200L68 - 046 I 

~T( iJl1Wl ,HU' 51. OF __ . 

I n[M DRA.I"'G TI r L.. E 0.':;'. NO. NO. AtO. .fMa.A Ie ~ 0f0I ,.T. DES-IG. 
000. 

RUu.R(S ON CKT. OE.SIC;. 

t IJl 1)1 

1)7 132 

1m 

I I 
13J 

131. 

135 

i 1)61 Ke.btor. 5~ ...... it.n. 

su 1);1;6-$13 

1 ''< }) ,1:;6-1» tlLJ? 

Rl66. btoK I 1~1}b6.td I il466. 

!La Dl.~" uo 
)lJl( l)Ol~(;-J9lt JC.6C. 

; R509. I :tSO'i. 

.. ".' ]L3 

I!~Jl. 
It .. t 39C':i !i;ll. 

J.Jl'I liYllS6-J35 RS)6. ).3P1 1("Jl50-J~5 

!L6 It6 

J1!!IIp4Ir Jl. ~l'OII JJ to U. ]0021,;0-92/; A 'it JUPIl'<'r Jl. frDII JJ to u. 
Ju_r J2 •• T'V. • Y. 

I L • PI. Ju."1p4!r J). • L • It. 

. i Ju"cer .is. • JUl!lper ':5. " F .• u. 

1 I Jumr<'r J7. • • J. ~u."lIper J7. .. • J. 

Juo:per J5. • E!: • Fl. J\W;>er .:6. • EE .". 

! Jumper J~. • D :. E. Ju..'1lper J:J. • D • E. 

; Jwopcr JIO •• AI. • CC. JWT."",r JIO •• Ai • ce. 

I r 
I JU"'Per JU •• W • I. 

\ I 
! 1 
I f 

• . P: 

i I 

li • S. 

• P. 

./uoqJer Jl1. • W • 1 • 

I ; J_per J1.) •• 

I 
JUi""er J14 •• R • S. 

i I I 

'j 

'Ul MATERIAL LIST 'lML: D."_IMC .0. J.ni 
2O<:t.88 - 01&5 L 

0 ........ 0 
ASS!: TlW/SPORT [lZC1"RO:fICS 

rtTLe ~, I:I:l!e'A' JoB .2~'~t.(', 7Ch. WOOEL NO. -.lL.- OAT( ~l "'En' SQ. 0-..0.-I 

Ul MATERIAL LIST IML} O •• WING NO. I·fV• 

2(X)l,88 -a.7 I 
O' .... NG 

MEn. !R!.:iSPORT EL;;C1"l<C'IICS 
TtTL.E ~a1: T:C2l'&' lzil;: t!u 7Ch. "OO(1.."'O.~ OATE MUl1",u. St.. Of' 

~. 
If[. 

g""w'",G TlTL.£ O~.N). .. 6. ~EO. &lUU.IUS. ON ClT. DfS·Ie;. 100. 
'TE>o C"'Il.ING TITLE O_G.NO. MO. IiIIEQ. I!MAIIKS ON C;lT.,OI'IG. 100, 

1)1 131 
:132 132 

1)3 )'33 

134 1~ 

1)5 135 -
1)6 il.ee1etor. 51. ~"'. 101 lOOlSb-l(j] 1 R421. 1)6 He,htor. 5~. ;We 101 100156-103 1 R421. 

ur !OI,at.tor. · · 6111" lOOlSb-M~ 1 Bl:31. 131 P.1I81~tDr. · · 3)' 1001~6-~n 1 ~}l. 

138 RHhtor. · UK l(lOl~:b-l J.l 1 'lL3~. l)8 Re~1~tor. · · lSI 1OO~S6-1,J 1 1I!,32. 

l)~ Reooi .. tor. · · (XIOK 10)156-001; 1 !Il.66. 139 Resistor. · · }:lOL 100156-)01. 1 Rb66. 

110 11.0 
lLl r!.esi~tor. · 3J<)K lOO156-)YL 1 I<l.b8. ILl Reehtor. · " )1")1( 1001::t,-J9t. 1 R1.68. 
lL2 i'.e~1ftor. · · l.;~ 1001~6·155 1 l\S09. lL~ Re.1.tol" • .. d' 6801 1'XI1S6-CBL 1 R509. 

lL) ,. , 
]/,3 

lLL &~1stor. · · 3/X 101l56-J9L 1 R5H. lJJ. 1ie,1rwr. · 3911( lOO156-39L 1 RSU. 

lL5 Red~tor. · · J. )l1 1C0LS6-]JS 1 il$)6. 1L5 
1L6 1L6 

lL7 tii",. 5~l!~ b,.,.l&~eC. 1002I.b-921. I AIR J.....,.r J1. Fr"", J.J \.0 n. 1L'T "'iro, ~olic' lne,,;.t.<l. l::m~e-9?l. I/~ Ju~r Jl, pro' JI to U. 

Ju.per J2. · T •• Y. JUAp&r J2. r n Y. 

JUJlperJ). · L • K. Jutlpt!r JJ. · L • M. 

J\la;>er J5. · F • Q. Jumper JS. · F • G. 

I Jullj>tlr J7. · K • J. I I J:.lIlP"r J7. · H • J. 

JU!lpllr Jf\. · liE · ". J""per J6. · EE • I'"F. 

:"'"Per J9. · D • E. I ,''',"per ':9. · D • E. 

I ! Jumper JIO •• Ai • ce. ! J""'per JIO •• AI. • ce. 
I JuooperJll. · W • 1. ! JU"'P.r Jl1. · W • I.. 

I I · . 
I~I ---+-1 --+--+-1 I ::_r.::: ---4'.:: .~I t--+-I ----+---+--+-I~-:: ~~:. -------\:::: I 

Ul MATER .... L LIST [MLI O .... wtNG NO. I ...... 
2OOIoB8 - cx.6 I 1)«._ ASS"!.7RArlSi'ORT EIECTROIHCS 

tllLf ~;/B 'i)ll£I&' I,Sit2:1 of;.. 7Gb. MODEL NO ~ PHE llLz2LZ1"'EfT. 53 0' __ 

I~~ I C""'WING- TiTl.. E I DWCO. NO. j~o q£QJ .r: ..... a:s OH CI(T .. :O"'c;. 

1'1 I ! I L 

I I! 
1)1 "".i.tor. 

U9 Re.i,tor. 

~J.68. 

ii509. 

A./R Junper JL Fre. JJ to ". 

JU"';>er J2. • T ~ Y. 

JU<\l"'r J). • L • M; 

Jwoper J5. • F • Q • 

Jt:.r.tper J7. • • J. 

: I EE • l'I". 

JU!!Iper J9. • D •• -

Jum!'Qr .ilO •• AA • ce. 
Ju-.per JU •• W • I.. 

Junper Jl) •• • p. 

Jwoper JU. • a • s. 

, 

Ul MATERiAL LIST IMLi o i.i. WiN G "0. lu'. 
2OOIt88 - IU I 

A5S-i.-ru!CSPOR1" ELECTRONICS 
OW""NG N!l. 1U.'It1.1.L O;~-LI~. MODEL NO. -1iL- DATE MJL11St<H • ..11 OF __ TIlLE 

!Tal Oft.WING TITLE DWG.NO. NO. REO. RE ..... RKS ON CICT .. DESIC. NO. 

D.e the appropiat.. sheet 

Ihow1ng ill .. co..t-lnatlan of 

apeed; type 'A' or .pt, ,:ld 

7 or 9 Cl' •• Then cher.ge the 

tint diGit af the dul: Ho. 

to letter 5. 

EIA.'1PLE,- '200468 - B06 

defiues .. Type 'P' LSip. D/t:. 

9Ch. Tnn~port 1'14> with t'l~ 

. ~ual On-Line Optio". 

Al80:-

Ju.:npor J9. }"r2M iJ to E. Ue1ete. 

I 

L- - I I 

\lJ MATERIAL LIST IMLl a.AwING NO. I·,·. 
2001.88 - .tn . I 

O_""NG 
ASS!. TlWISI'OR'I' &LICTIIOIIICS 

Tlflf .r:rt.ll &I!l1AI. z,,'i:lIII ~I, MODEL "'04 --1t- OATf~ Sl<lfT ilL. 0' __ 

IrUt 
O"AWING TITLE O-G.HO. NO. AEO. 100, REMARKS ON eel. DfSfG. 

Ua. the approp1ete ,heet 

moving the cOlObination or 

_peed; t~ 'A' or 'P' J and 

7 or 9 Ch. ~en chance the 

first digit or the dub 10. 

i to letter A. 

EU"IPLE:- 2001.88 - A06 

den"." a TJ1H! 'P' "Sips. D/G 

:Ue1 Domdty Select Option. I I r~"-~M~~OM I 
, I . i U-'Ol-

I 
Jwoper J6. "rca U to Ff'. Delete. 

JulOper J6. .. DO • YF. Add. 

J""",lr .110. Froa Ai to CC. Delete. 

JlIIII'I'r no. . AI. • B5. A.dd. 

Jumper JU. Fro. W to I. Delete. 
I Jwoper JU. . w • I. Add. 

: 

Jwoper J191."rom DD to TP208. Delete. 

I 

I , 
! 

COllE C - Sy. TO f;OlfTIPLLER. 

. 100 MATERIAL 
LIST IMll D ..... INC NO • i uv. 

2001&68 - XU I 
CI ~ ASH. 'IliANSPORl' ELECT~::S 

MOD~LHO.~ DATfuL2.JLD. Stlff'.2i. 00'_._ Tt:G f'.Iti c"¥ h~ ~·gDi1:Q]l.[ 

.TaI OIll.AWING TITl.E OK. NO. NO. "A£O. .U,UKS ON C<T. CU'G. 110. 

t: se the appropiate ~hel!t 

ehtlWin!; t!:.e co.~.bln.tion of 

"p.,ed; t;r.>e 'A' or 'p'. end 

7 or 9 Ch. 'Then chant:e the 

: fir.t: digit of the da.h No. 

t~ letter C. 

EXA."!'!.E: - 2o:JLe~ - C06 

d<'finee ~ 1")'" .. 1f'1 IISi;Js. p/rJ. 
9Ch. Transport PI<'!; .. 1. th the 

5v. t~ the Cor.troller UpHon. 

./.150:-

J"",,,,,r J1P.. From !I~ t ~. Ad4. 

I 

~ 
o 



+'.JRITE/ENA1U C-) • .1 
6NO. , I 

? . 
'rI£vjsroP(-) I #---l--+-<lua"9""1 

iFROM ocpl .115 

~- - ON LlNE(-) 

GloiD. .. 

FOIl'olAIID .... COM."'+~--.J~-+---H-t--TI 
FORwAJID .... Njo. !I'~--;---

'I'~D PI.N/e. ,+t---;---, 

IlEloitHO pa.N/O III+!,--____ -.,.-, 

R • ...,_ PB. N/C 11J----~~~~~~n----TI-::1 
REWItIO Pa.COI'I. 

~--~~~;Z~,~~·--·--------~DI----------~-------__ ~F~------_.-SV--~G~---r----------------~7 
I +5 

~r' 

tu,. , ~~_~-:-;-_____ ---, > r&' !....= 

I \Jij--;-" ~lECT- '/ J/5 

I SWITC~ 1----+--.g ..... Y,3.SElKT(+) 
~ HI&!! DIi"SITY ~TATy i /~ R ~ 1 ~~~ I 

V EOT ST',ATVS : La" ::::' ~ 12 -

oH1.~b I E:"'''''"' ~---~ I I 

1 1161'11 __ - -' T RUW n .. TVS - - - • -- F;lJ1 16 
I'~ I>>JO. ::~; ~~ '" I' 

N RC"""'o :IT .... rvS 5E1.. I J 

i pi FILi PROTECT STATUS 

R sOT ~TATUS 

5£LKT • Q£A!lY ,.) 

HIGH D&N!olTT C-) 
1'tOT1ON(.' 

~!Tf E. .... &lE (+) 
u'oIwol-l 
"'IIITI' POW'fR COHO. 

7 WRln Po\o('~ G.6TW: 
II WRITE POwER \iNC. 

WRITE POWER GATE 

spuo 

10 IPS 

IZIt IP!5 

1B141PS 

Z51f'5 

31/t II'S 

451PS 

FILE PIIO'TtCT FltTUIiIN 

/ OPTION 

1\4 ...... UAL 
OEN.5,.T'I" 
SELECT 

S(l[CT oo.a. ... --STArvS IJN(S 

MAIlVAL. 
ON·uNf 

... ~VO\.TS 
TC) (Vs'T'Of"CJI 
~ ..... 

SlL 0 a 
. UNIT S[L£CT OPTION , 

IO'RIA&l..E (0hIP TABlE n 
C.104 J:L 1Ill4C Rlia Rl4& 

TY>'EP .. TY1"£ I'..!..~ 

jr-M"ilTPI A :l't.. ~s:.. ~ ~ 
5 

IOUF Iv': 0 7SOl\. i.Jwoo 47.A. ~ 
IOUI' t _ t .1 ...1 
10111" ! ! ! 1 
I.~IJF + ~ .1 .1 
1.51J1" u':o 750.0. ~ 47A. ~ 
1.51.f' I15fD I 750" iNwfIo 47Jl !--" 

4 

De:LETE AOO 

iAA-cc W-lC ~~"F ~ ~ W-Y ~FF 

F-G - - - - - -
o-E - - - - - -
- - - ..... 1- - -

2 
L-----~-----I·--~----~~~~r-i-----t_~J~~c-·---------

~....,...---___t1"'1 "OIIWA~D ""O.OI'lVf 

1 FOI!W .... RO 'NI). + ~v 

2 

L04D PB. 

T~M~('~*--~~,-~~ 

sn I 

SEL. Z 
SU , 

~L .. ~
:' SK/_i---
, S ... 2, 

a SLL3 I 
1 Sl'L..: 

I 
I 

LAST US_fl DI:LIfTfD 
U220 

QilO' 
C ." 
CIlltZfI 
lin, "l ... · 
T~~o. 

P RfVrRSE INO •• , ... 

r-----1'""---~l FI£'YUSE 'NO.OII"'" 

" .. ~"_R 'NO. 
r PoWER IND. Gf;O. 

... 
X)I._ 

2Mt .... ~ ...... 
1000'~.tt 

ro II' DENSITY stATUS t ~1Lf ~[tT nATuS 
ARf TO I!lL " jrUN('TIO .... Of SELECT ADO 
..t1M"I:~ M'TO R~. 

!:i£j +5V OP1'IONS TO CUS'IOM£R (OIIITlIOLL£R. 

m TTPE P \l£R liS SHOWN ON I"ACE ~ OWG. USE 
OPT1ON JU'*'I:!O' T:ll!l.[ IN .. NT' COM8,NAT!ON 

TO OBTAIN RfQUIR£O OPTION. 

~ IF REAOYDElAY M)T II£QUIREO DEUT[ C204 

ill 5££ WI COMF'ON£NTS TAIILE It. 

\ll 
• __ .... OCH J b=-----'"'1 
.. A",,"""'1IIPIiU 

2004lHJ-OOO 

til 
U 

-r-! 
tJ'l 
o 
H 

N 
N 
! 
~ 



6 

I 
i 
i 
I 
'I 

2 

L I K 

!-® 

~l ~~U;C~5 i 
I r ~ 

J I H 

'or r-,<J I :::;.cTID,uS J{/h'I;J~'o T~Et.c 

(;r Iv f C6-t.&Tc ADD 
01";,.d/";'(... I ~'iC; .)1/ ! JB 1 ..)19 ,}JO JiI jJ8 
~slr." i,.;,.;·c:: ",'o)( IH-F1 =;;';;,. "''' - I1t_Y 1£l~F 
~~t.e~r &d 

~~c, «.vL1 J 5 
I -I -~pn!)"J~ t!cli!. - - - -

-'7ATJ:t .t...'.c.I~ ,;:-6- : 

i 
! ! I 

&. A 'J9 I 

G I F I E I D I C 

IvtJlI1'p~ ,,)81 

IJ(//t!~ JIZI IJ""'~~JI91 

r 
I l..h .... ~.e Jill I..AIM~~ JIc11 

I i 

I I 

I B I A 

I 1""''''~.J71 
: 

6 

5 

2 

1==-... . -- _.a. J fr.=..-----~ ASSEMBLY 
.... ,---, TRANSPORT ELECTRONICS. " 

t----~_1:I~:;-; .. -;-~,,:q""'y_!.!.:_oo~O~d_:z.!.!:!...s---J~..:!.I~'OO4eB -~ ~ " 

~ 
r... 
;,;, 
,\. 

~ 
-~, 

" l:Io 
';) 

t 
1\1 

~ I.; 

~ 
t' 
i 
~ 

("f) 

N 
I 
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5 

\~ 

r.L, 

·-t-_· 

.s., 
-!'IV 

L..-___ . ____ +--+_---'_-{!). T_ U!''-

'''41) -. eR .. a. 

C4te 

I.:fl~ 

~" I f····i N~37 _ f.--
I 

o«~ I 
Z";Sll, ,-;.p-mt'----------+--+

, , ... t)~3.!"~'.INk 

Clt4'. 

-5. 

' ..... n AS') 
~ II( 

I I 

...... ---------------A-ti-------7----.. ---C}-·---·--=O+-j --

.--------i< , f"ID MIC :"' 

---.., .. ' ........ I&L..N"IfJ 

S £0 TYPE 

, 
16 

- -- Z 

=·-·~~~:D 
I. To..l"AffCtI 

Ut AffGVlA" 
'11111111t 

I. 'l~'~ ~"~k~~te 
J MAQt . ...,'''AClI J 
t, AU 0"'" rfiit(;HfI 

B-24 Schemat:ic, Servo Amplifiers 

V ... I~' ... BLE COMPONENTS T ... Blt I 
R431 R43l R46Eo RSO RSl6 A 

6eoK I.~M ~V\ 3901( 3 
~'Ol<. I.~M !I.!l1'I I( 39 I< 
610 ,.~M ~.11'1 3901< ;, 
6801<. 1.!lM 1.1M 3 

I<. , K 00'\ .. 1' 
WOK 68 K Mt 33 

o ~.t[ "''''A~lE COMPQN[NTS TAllllt I. 
l. AI.l. O'OOU, ARE 'H"~ 
Z. ~ll. PNP TIVo.N1Io'!'TO'" ~I\I ZN41Z5 
I. ~1.1. NP>-l TR,I,N$'!.TOR!I Afll. (N41U. 

NOleS: UI'4LUS OlHEA""~[ SPECIFIED 

--"\11 

I( 

1<33 

---------·-----',.--rt 
ASS'!'. TRAN5. ELECT. pwe. 

. 5CHH1ATIC. 
SERVO AMPLlFIF.R~ 

108 

.::J~ 200~~~ .. -

5 

.~ 

2 



REi. f Co!1?'JNINT 
DES. IT!!'>: 

WCP. ZO~ 

I ~.litT:t:l. SCHEOiiI .ASS!. I U2Cl1 rC.~ex.ln.,. 

1·+,··,·· 
I ' I U203 JIG .• , .. In •. 

I 1 

1=& l~j ,J-6 

I E-4 

I i ~=~ 
10C084 1 ~~ H-6 

c-!£ 
I C-6 

10C084 I i~ G-6 

'D-6 

R!r. 
rES. 

CQ!!PON!!fr 
TfPE. 

U219! IC.~od.2 In. 

U22'01 IC.~ad.2 In. 

U4011 ;C_Op.J.oop. 

,'-'1m! :c.O;;.! .... 

I ~I Tran=,.<or. 

\/C~. 

PAR! NO. 

l00J8S 

IOOJ8S 

100109 
lOOl~ 

ZO'iE llEF. COHPOMEHT \/CP. ZON! llEF. 

SOiE!'t ASSt rES. rm. PJJ!T 110 ..... SCH-E""'.::;:ASS'--y-I rES. 
COM.PC~~NT 

TIPE. 

E-) 
~-I.. 
f-1 
C_) 
E-l 
E-2 
B-S 
£-5 

H-6 ~~! Tran:htor. ! ~= 
J-6 ~ II: j ~~~ 

QW.l • , 100080 

QW.2 I· 1 10011
) 

;:~ ~?,: 100160 

',Wi ji= ~~ ~~ i i ~= 

1-3 C-l. 
S-) 0-5 
Col D-l. 
Col D-l. 
B-3 D-l. 
C-3 D-J 
C-3 D-l. 

~~ ~:~ 
0..1 J-S 
~2 J-l. 

CR427, ~ode. Signal, 100091 B-J 0-5 (;420 
CRL28 '100091 i B-3 D-S ~21 

CR4291· • i 100091 I' 8-3 ;,..5 O4n 
CBbJOI· • '100091 B-3 D-S 0423 

g~~~ Di~. po:.r ! i~~ g:5 ~ ;t~ 
CRL.)) ~iode, Signa.! : 10lX)91 0..; f-5 !UCC 

Ig::~I: : 'I i~i I i::z J-l. RWl 
CRL)6 • • 100091, E-2 >-1.. aW2 
CBb)) • • 1100091 I E-3 J-I.. ~ 

Capa.cit.or. 

I'l1S3I1"i_ 
CapaclLor 
'':ap.aciLor 

l'li:::;;1..tclr .2?Q 
JJO I 

1 u~ IIC.~ ... ',.. 

H"·u,. 
10C084 

C-2 
B-3 
e-5 
[>.5 
f)..7 

E-2 
1-6 
CoS 
D-2 
E-S 
E-6 
1-0 
8-3 
B-S 
D-6 

I~I : 
G-6 I rEI 
J-61 iilll' : 

100080 
100080 
100081 
l00J81 
100080 
100081 
l00J81 
l0012S 
100125 
100080 
100125 
100080 
100080 

1-2 
C-6 
B-2 
0-2 
B-2 
G-) 
G-) 
G-2 
G-2 
E-2 
F-l 
E-6 
E-6 

ml~1 l~ 
~=~ .~~! i ~~m 
:11::1 Di~. Signal! ::: 

!_2 1-1. 
&-2 J-l. 
1-2 J-l. 
f-2 1-4 
1-2 H-l. 
1-2 H-) 
:_2 J-I.. 
1-2 J-) 

I 
VR4011 Diode. Zener ! 10011~ I 6-6 3-6 ~ 
C200 II Ca".c!to.. IllOO17S-1031 D-6 1-6 R20) 
C201 • 100178-103 D-6 1-6 a20ll 

.gg~!: li~ti~1 t~ ~j ~ 

I
g~ I,' m~~. I i~;g:i~ 1 g::~ ~j ~i; 

~5 ,I 

220 
))0 
220 

~~ 1 
10C084 

l
'cr~I.!c''''d'2rn. I 

U207 P:C.TrlP.) In. ; 

u206lle.~od.2 In. i l00J8S 

l001~1 

I ; 

umIIe.TriPl •• ) ID. 

U2!O IC.l:»al FIF. 

U211IIc.l:»al FIF. 
0212 Ie.~od.2 In. 

U213IIC'~od.2 ID. 

U214!IC.TriPle.) In. 

100101 

100088 

100088 

lOOJ8S 

l0008S 

100101 

U215 Ie. Triple.) In. t 100107 

U216 Ie.Qaod.2 In. 100066 

0217 Ie.~od.2 ID. \ 100066 

I D218IIC.ep.AIopl1f10r! 100109 

:-6 

B-1.. ,G-6 
8-7 
Co) 

;: 
G .. j 
C-l.. 
D-l. 
Co) 
D-) 
Co) 
1-1.. 
B-7 
0..) 
1-6 
G-6 
CoS 
D-l. 
D-S 
e-7 
0..2 
D-l. 
0..) 
D-l. 
E-5 
G-6 

H-6 

, H-6 

J-6 

J-6 

H-6 

i 
1-6 

~l: J-6 

g.1 I 

i 9-6 : 1 ... 7 
i 

'1212 • 

~Ol Tranahtor. 

ml' . 
QIo08 

I ~~I 

100080 
100061 
100081 
l00J81 
100081 
100080 
100080 
l00J81 

i~ 

0-6 
0 .... 
;,-5 
B-S 
'-S 
8-S 
c...S 
CoS 
CoS 

;:~ 
D-S 
l-S 
!-S 
F-S 
l-S 
1-5 

F-6 ~~!: : I ~=i 
B-6 CR2O) I· . I 100091 

g I'~I:- ~ ~ i ~~ 
B-S CII208 • • ~ 100091 ..... CR209 _. • 100091 
A-6 C112l0 • _Uti. 100121 
.-6 C!l211 • SiIn&l. 100091 

I [ , 

A-5 CR4011 Diode. Signal. 100091 
l-S CR402 • • 100091 
e-l.. CBb03 • • 100091 
B-S CJU.04 • • 100091 
C-I. CR!.o5 • • 100091 
B-1.. CJU.06 • • 100091 

1-2 l-S C204; 18 Ips 1100070-106 0..5 F-6 a2l) 
A-2 C-S C204; 2Sip. i l00l)6-lSS D-S F-6 R214 
8-2 H-S C204, 31,iPS 11001)6-1$$ 0..5 1-6 !l21$ 
G-2 G-7 C204' .Slp. 1oo1)6-lSS D-S 1-6 !l216 

fJ i~ I'im i :,.i ... ~E~m I' E m EH C-6 E-) cno lCOO700106 B-2 l-S !l222 
G-I.. J-5 C211 100010.106 G-7 J-l R223 

e-6 1-6 I :::~ t ~~:~i~,;j ~ ~~~ 
A-S D-6 C214 i 100010.100 I B-O 1-7 <1226 
A-S D-6 cns 1100010-106 C-6 1-1 !l221 
1-6 B-6 C216 • : 10001)-102 1-6 J-S !l228 

:j :j gi~ ! ~~~:~~; ~:~ ~j ~~ 
B-S C-6 C219 Capacitor. ! 100078-104, ~-~ G-S !l231 

QIo11 
QIol2 
QIol) 
QIol4 
QIolS 
Ql.16 
QIol1 
QIol8 

~~ 
Ql.21 
Ql.22 
Ql.2) 
Ql.24 

lOOOt1O 
100080 
lOOO8l 
100080 
100080 
l00J81 
100160 
100158 
100113 
100173 
100080 
100080 
100080 
100080 
100080 
100080 
l00J81 
100080 
lOOO8o 
lOOO8o 
100081 
10011) 
10011) 
100112 
100113 
100080 

I 
;~ 
F-I.. 
F-I.. 
B-1.. 

I 
B-Jo 

C-l.. CR4011· • 100091 
B-1.. C!il,08 • • 100091 

~~ =1' . 1= 
t: ::gl I ~= c...S CJU.lJ 100091 
c...S CBb141 I lOOO9l 

~:~ ~~ 0401 Ca"",;!tor. ! 1001)6-155 \ 1-2 '-1.. ~m 
g:~ :: = 'I i~~i~ I ~j h I;;~ C-6 B-6 0404 l001)6-1SS A-2 ~-I.. !l2J4 
CoS B-6 C40S l00l)6-lSS D-S 6-6 !l2J4 
B-1.. CoS C406 100013-1$2 E-6 B-1.. !l2J4 
E-I.. G-I.. 0401 I' l00013-502 1!-S B-1.. R2J4 

*~ ~l 
~ 
f~ 
QI.)J 
QIo)!. 

B-1.. 
D-l. 
E-l.. 
1-1. 
E-l. 
'-1. 
,-/0 
F-Jo 
1-1. 
'-1. 

c...5 CIl4l5 lOOO9l 
F-S CIl4l6 , 100091 
1-1.. CIl4l1 110009l 
K-I.. CR418 100091 

~ = li= 
l-Jo C2422 100091 
y-) cat.2) • • 100091 
0-4 CJU.24· • lOOO9l 

E-u H-I.. 0408 • l001)6-lS5 Y -S B-1.. !l2 JS 
E-l. F-I.. 0409 1oo1)6-15S 1 F_$ B-1.. R2)6 

!~ g1 :;:~ 1
10001tm ~ ~1 ~~ 

!:~ ~ ~~ '1'~~~1~1 E ~ ~~ 
A-) D-S 0415 loo1)O-1SS Y-) C-I.., R2l.2 

~"l(" • I a.J6j Tnns1!1tor. 

B-1.. CBb21 110009l 

("_'11 au.'X: • ."0IXl9l I c", I CBb26! Diode. S1pIa! ~ iOOO9i 
~=~ ~ :;:i* ~~c.~. 1 100135-1..76 A-) S, -I..

S 
l:i 

0..5 cue ! lOOl~76· C-l ~ 112'" ::5 D-S 10419 ! l00128-1..1&! 1l-2 1 J-I.. 1:1 I ij 

RS06 ! ... 1otor 221 ; 1OO1S6-22): 
11:501 ' • 1 110, : 1oo1S6-105 
RS08 1 • ltI I 1OO1S6-16)' = 11~'i~= ~::i ~m:mi 
IIS09 • 181po 1.5M i l001S6-15S 
1IS09 • rn: 1.5M; 100156-155, =1 :~1po=I=~: 
ISI0 ; lIo.a.... 150 i lOOlS6-lSl l 

~~ I: )l'Ql1 loolS6-J9Ia 

lIS!):' ~I i==~: 
1lS14 ! ))1. 1001$6-))): 

~i~ ,i U! 1001$6-102 

1S17 ' il! i i~i~t~, 
1S18 : U, 100156-102, 
1S19 , 200 , 100156-201 

~~ i ~I: i~~~; 
1lS22 , U 1100156-102, 

~~! ~I=~t~! 
~~; ::I~~: 
1lS21 , u, 100156-1021 
1S28 100 1001$6-1011 
RS29 I 100 , 100156-101 

~~ j :::!:; 221; 100156...22)1 

:~~ i' 1001' l001S6-104, 

1ISJ4 I ~ig ! i==~~! 
R535 .111100156-)02' 

~~ I ~'i~~= t5: 1 ~i~t5~: 
RS)6 i • Ihp• ).)11, 1001S6-)35: 
RSJ6 I • 2Sip. ).)If i 100156-)35; 

! ~ 
i 
1 

! 

0..2 H-I.. 
0..2 H-I.. 
0..2 0..1 
1l-2 J-I.. 
D-2 J-I.. 
0..2 J-I.. 
!J..2 J-I.. 
D-2 : J-Jo 
D-2 : J-Jo 

/l-2 i J-/o 
D-2 ! J-S 
D-2 : J-S 
0..1 . J-S 
£01 J-S 
0..) ! '-S 

t~ t ~l 
1-) J-/o 

t;! ~ 
!-2 J-I.. 
&-) !!-I, 
!-1 1-5 
F_) H-Jo 
'-2 J-I.. 
1-2 1-1.. 
1-2 J-I. 
1-2 H-I.. 
'-2 J-iI 

P-I. F-I. 
E-6 B-li 
E-S I A-S 

!:~ ! ~~ 
E-I,' !!-I, 
E-l.. B-1.. 

tt ! ::t 

R2l.8 .... 101po ~1 looo68-l..10 G-): F-S 

~g . 371~11; ~1~ ~=fo E~ I' ~:~ 
ll248 7t ~ .. 1ooo68-l..10 G-) F-S 
ll248 !.s1po _7 looo68-l..70 G-) Y-5 
11249 "'1o\or S60 100156-561 G-) G-7 
H250 S60 100156-561 G_) H-7 
112S1 • b)O loolS6-l..)l G-2 Y-? 

:g~ ~~I i~~ I G-2 I G-7 

~ ~~~~~I ~ I E! II2S6 100 100156-101 G-) G-l 
112S7 100 ,lOOl$6-101 G-2 1-7 
II2S8 100 1100156-101. G-2 F-7 
112S9 5.u l00lS6-512 B-1 J-7 
11260 2.7 100156-221 B-6 F-1 = ~:~ ~~~ml ~ I ~~ 
R26) S. U l001S6-512 A-) 1-6 
R264 • 5.U l00I56-S12 &-) H-6 
H265 2.2\( lOO1S6-222 !-) H-6 
11266 • 3.61 100156-)62 E-) 8-6 
11261 S.lI l00156-S12 il-2 H-5 
R268 110 •• 101po 750 1001S6-7S1 D-2 1-6 

:: : ~!~ i~ i~~i~i ~ :: 
11268 2Sips 150 100156-151 !J..2 1-6 
11268 37,lpo?SO 100150-151 0..2 1-6 
!l268 !.s1ps 750 1:xl156-751 !J..2 1-6 

~ IlIeoi:tor tfl~$~~ t~ ~:i 
1IZ72 S.U 100156-512 1-1 H-S 
1IZ7) • 220 100156-221 E-S G-S 
1IZ74 2Oi( 100156-20) D-6 1-6 
IIZ7S 4)1 loo1S6-l/)) D-6 t-6 
1IZ76 ltI 100156-10) E-6 F-6 
R211 I 1001 100156-104 t-6 1-6 
IIZ7S • U 1001;;6-102 E-6 Y-6 
!l219 j • S.U l00156-S12 :: :: 

:a 1"'1~ 19:~ !:~ ;-J 
BbOb llIt 100156-10) O\-S C-6 
Rl.05 471 lOOlS6-l.. 7) A-S C-6 
Rl.06 • b 71 l001S6-l.. 7J 005 C-6 
RI.07I S.U l00lS6-512 1-6 B-6 
Bb08 )I 100156-302 A-6 B-6 
Bb09 S.U lOOl56-512 A-6 6-6 
RIolO JOO lOOlS6-JOl A-6 B-6 

~ 'I d~~~~I::: 1 ~l Bbl) S.lI 100156-512 &-5 C-6 
RI.l4 S.U l00156-S12 B-5 B-5 
N.1S SI 100163-502 B-6 B-7 
Rl.16 L.71 l00lS6-l..72 B-6 C-6 

220 
))0 
560 

U 
560 

fg.I' ).61: 
).61: 
2. ZIt 
.: .. :""l.J 
6. !!I 
8.X 
6.'I!C 
6. !II: 
S.lI 
2.21 
3.61: 
S.U 

• 101p0 150 
121po 750 

• 16ioe 150 
• 2S1;>s 750 
·J1.Si~ 750 
• 4Sil'" 150 

Re!i.."lt.or 2'20 
S.U 
2.21( 
).61: 
220 

U 
220« 
1001 
100 

'tis".Lo.C. 
iie~i!ltor 101: 

J90l 
618IC 

B-25 Component Zoning Chart 
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\lJ MATERIAL LI S T lML l O."'He NO. I ~f .... 
1 200347 - 0000 

.-
i 

DIt .... ING 
ASS!. DHA gLECTROIIICS 

TITLE NIl S~IC BOARD, t.tOOEL.. ... O~ O'Tf~ ,HE" ~ 0.12-
Ili: ... 

ORAWING TI T L. f HO. O"C. NO. 'lj0. REO. ~EM ... r:h:! ON CII.T. DE'!JICJ 

I Board, Proce" sed. 200254 I 

t~ I Snell.t. Support: 200!62~1 1 

'Brack.t. Support. 200462..002 1 

4 

5 r.C.Hex. Irr .... ~r. 11)0084 ) U1.2.29. 

6 I=C,,~~~ .. 2 !='ly.!t. N:nd. lOC08S 1 i li31. 

7 r.C.Quad.2 Input Ponr. 100086 S U23.24.25.26.)O. 

8 I.C.I0 Input HIIIId. 100087 1 U27. 
.. a P-' "9 tIClM1Fl1 'i op. I 1:>0088 ~ 5 I u16 19 20 21 n I 

10 I .C .Ho:lOstabh. 10009') 1 U28. 

II I.C.IkIal nip-flop. l!lC09S S U).4.S.b. 7. 
12 I.C.O!)eraUonu -'-!'uner'. 

I 
1~16? , !O 1 U8.9.10.U.12.13.14. ; 

U15.16.17. 

1) 

11. Transistor. IIPJI. 2111,123 1~ SO '-2.3.4.6.7. QlO)..9'J). 

~~-904. Ql06-906. 

Ql07-907. Ql08-908. 

15 Transht.or. PIIP. 2H1.tl25 100081 29 101.5. QlOl-9'Jl. 

~02-902. Ql:l5-9'J5. 

16 

17 Dioda. Signal. 1H9J.h 100091 ll7 C&101-901. CRlO)"903. 

CBllS-905. CRl06-906. _. 
! CRl07-907. CRloS-90S. 

C!U09-m. ClUlO-9lO. 

CRlll-911. CRU2-912. 

CRll)"91).CRllh-~1\. CRU5-915 

18 ~pacitltr, C.r..uc. lOp!. :00073-·100 9 CI07-907. 

19 Capacitor, lI1ea. 68pf. 1002113...[4' 1 C8. 
.. 

20 Capaa1tM". ptrler. .'Xl1Su! 100165-152 1 06. 
21 Capacitor, PDlTfu... _oolSur :00225-152 :1 .. ..,. 
22 Capacitor, Polyflla. .47ut 100128-474 1 Cl. 

;! '. 
. 

\lJ '. MATERIAL LIST IMLI ORAWINC NO. IRU. 
.1 200)47 - 0000 J 

DIII.".C 
ASST. DaTA !ltEC'l'RO!IICS 

tlfl! !'I.'B, BASIC !lOlRD, MOOELHO~ ""'.~ '"EfT -L 0.12-

'rE" C"AWING TITL.!. O_G.. MO. !i0. REQ. RfMARK$ ON CICT. O!SIG. NO. 

24 . Capac1 tor " Cer ... ic .oo))uf 100157-332 1 eJ.. 

25 I,. Ciip.olwr, PQlyllli. .00Ia1ui ~'i2 9 Cl:J6-906. 

26 ~paci\or, Ceramic. 8~ lOOO7)..l121 9 CI06-906. 

2'7 Capacit.or, !'olyrtlJo. • Obf 100188-103 9 CIC)-903 • 

28 

29 CapACitor, Tantalua. 1.Suf I 100136-155 1 CU. 

)0 r Capacitor. · lOnf I 100010-106 33 .2. 3.9.10.11.12.1:3.1~ .15. 

I Cl6.11.18.1~. 11.22.2).21.. 

I 1 C25.26.Z7.28.29.)O.31.32.:33. 

C34. )S.)6.)7 .)8.)9.40. 

:n 
32 IlaUstor. S~ iv. 75 100156-150 9 Rl31-931. 

l3 !leabt.'r. Variabl •• SI: 100069-502 9 Rlll-911. 

)I. Ro!si .. tltr. . 20K 100069-20) 1 R26. 

3S Ruhtor. SS. ~. 91 100156-910 1 R)9. 

)6 !ledstol". 5S. ~. 'l.7 l001S6-2R1 2 Rl.1.43: 

37 ll.eeiatltr •• · 220 lOOl56-2n 13 Rl.l..lS.l? • R101-901. 

)8 I Iladatltr •• · 240 100156-21.1 19 ~2). RlOS-905. R106-906. 

)9 Ro!I!lIIt1tr. U. · )09 100155-21.0 1 Rll. 

40 Ila!lhtltr. 5S •• ))0 100156-3)1 ..s R2.S.9.16.18. .40. 

a Rl02-902. 

41 lteshtor. 5%. ~w. 1a70 100156-411 11 '~22.)7 .R121-921. 

42 ! Resistor. U •• Sll 100155-261 1 RlO. 

~ !!:'tistor •• · 6)1, 100155-270 1 1112. 

£la"i,"\or. . · 11 100155-289 1 !U). 

1t5 a.!lhtltr. 5':. tv. 100 loo15~181 1 RJa. 

1a6 !leat-tor. 5%. ~. II 100156-102 ) aa.2L.:lIa. 

!a7 Ruhtm-.5'. !V. u: 100061.-102 1 Rll. 
48 Reehtor. • tv. 1.51 100156-152 laS Rl2J-92). RlO}-9O). Rl~-9di. 

I .................... .......... ........ 

Ul IUTERIAL II S T 

4:- c:y. ~Tt. E~CT:~,"):H!.:~ 

ITllII 
NO. 

~I"I? PASle !:-OARD .. 

S5 ~~:i.~tor."1 

59 Re!l1!!t., ... l:l. :l'" 

63 

65 R.esi~tor.· 

67 .... ~re. Insulated. 

7'. 'Specification, Tltst. 

1.6?K 10015:0-10'1 

2.?K 10015tJ-222 

6.BK lOO15A-<>82 

10K 1')0155-385 

l?K lOOlS~-l:?) 

3It.8K 1OO1S5-437 

lOOK 100156-104 

1.'I~i:. 100151>-105 

2OClli)6 

71 f>:'ocedure, Te!t. Test ShUon I 2001,~8 

! 

7J Connector, Head. 100137 

71t Pin. Connector. I!ale. 1000911 

75 Connpctl'lT. 

76 Connector. 1ooo10.J)()9 

77 Pin, Co"nl!'etr>l' • 

78 Pin. CO"lTlec:t<'r. 

60 Stra!", Cable. lOOO)1..IJC) 

LIST 

IMILI 0 .... '0 NO. I-EV. 
II ·1 2(Xl'L 7 - X'Y) .': 

18 lUG? -907. RlOil-9011. 

RJl. 

Z9 il).6.7.19.20.21.?6.JO. 

~.l?8-??e. iU26-n6. 

12118-91t. 

;UI6-916. 

20 R3~.',~. Rl20'-920. Rl25-ns. 

RllJ-91). 

Rli;>-912. 

18 . R12i:-?2h. Rl27-921. 

A/R 

ner. 
Ref. 

Ref. 

i J2. 

5) 

J1.. 

n. 

MOOEL"'O.~ 

ITEM 
NO. 

el 
02 

8) 

O~A.ING TITLE 

f14 Screw, ?an ':e .. r!. 

65 Scr~w, Pan ·jp:.d. 

"'0. REO. lliI£Ii,u.RK!t 0'" (11;1. DESIG. 

I JOl))( -21'J 

~lo.L. 

t 

MATERIAL LIST 

113 Capacito:-. Mylar. 

Ut.~ Gal"ac! tor, Tant.alu.'I1. nut 100163··226 

llS :3pacito!'"J CE:ra.;:d.c. 

li6 Cap"c:1to .. , P,lyfll>l. 

117 Ca;;aci tor J ~'l .. r. 

I :::j 
120 12K I I 
121 178;( 

122 

12) 

• 124 I .. 1re, :011J I:lSLl .. tcod. 

\lJ 
, 

UTERIAL LIST 

OI'.-"'fIG, 
J.SSY. DATA urCTKOIilCS 

T.h .. l M I"Q2D e 2Sh~:I :iQ. MOD£L"O.~ 

IT~M ORAWING Tl TI •. E O_c".NO. NO. REO. HO • 

113 Capacit.or. 'II'lar. • 0c82uf 100165-~:!2 I 

!\4 Cap&ci tor, 1anhlua. 1.:.1u! 1'XlO1O-i.75 9 

115 Cap.cit:>r, CarMie. 68p! l':YJOn-680 9 

116 . Capaci ~or , ?o11f1b. .'lOla7uf 1~'l1t1g.J,12 9 

117 Capacitor, ~lor. .00JJIJf 10010;-))2 5' 

113 

119 

120 Hes1etor. S~. iw. b.OK 100150-682 1 

121 . Heahtor. ~ .. 9O.9K loo155~77 9 

122 

12) 

124 li1re. Solid I!1lNlatec!. 1OO24i1-?24 AIR 

! I 

I 

I 

I I j 

i 
I I 

I ! 

II I I I _____ 111 
I i I 

'MILl 0.'.'"0 NO. 'REv. 

LI ·12~X'3"7 - 001 [ '-

, 
o."Lb/71 >HfE'.2.... o,~ 

C5. 

C102-'1')2. 

1;1O!..-904. 

Jt:m)l<'r Jl. fro., It to E. 

JIJ=er n. :~ot. used. 

Ju~r J3. Fr.11I F' t H. 

i 

IMLI DOAWIN~ NO. 
IRf". 

.J 2QC347 - 002 1'-

OA 'f Id'l!LIL "'EfT L Of.l2.-

JlEMAIIUI: 5 ON etC T .. O£SIC. 

CS". 

C1,)1-901. 

C10?-9"'. 

C10l.-9')I.. 

C1~;:-9'l5'. 

R4S· 
Rllo-910. 

.. 
'. 

JU!IIpO'r Jl. fr !'! A to ~. 

JtII"~r n. ·~C't. IJsed. 

Ju.lp.!r J). irom F to If. 

LIST 

MO:J[l·"O.~ 

111 Capacit.or" ~l~:-. .00!.7u! 1")016x72 cs. 
1.1.4 CapaCitor, !ant..1WD.. L .7IJ{ lOOO1C1-1. 75 ClOl-9J1. 

115 • Ca;>8c1~:-, Ce~ ... ",lc. l:>')pf 1::xY.>7J-101 I 
116 Capacitor, ?"lyfn". .1JO))uf l')()lde~~J2 

117 

I ,,.,",00. " •••. 
121 68.11 100155-1&65 Rl1:J-91~. 

122 

I 121 i \lire, ~oHd r!! .... lat.ed. 10021.6-,,24 Junper Jl. Fro .. A to b. 

Jumper J2. ~ot lind. 

Jumper J3. Fr·: .. F t.. H. 

I I I I 

Ul MATERIAL LIST IMLi o II A WIN c:; NO. ,-IV. 
200347'" 00 .... I. 

O." .. NC 
ASSt. DAU ELECTRONICS 

TITLE rlf ~ .~. l'Sl~= U:~ MOOELNO.~ o. T. 6.LJ9i1l ",EfT L OF..l!L 

ITE.M 
DRAWING TITL. E O"c:.,.NO. so. ~EO. R:OuRKS ON CCT. DH.G. NO. 

11) Capacitor. I1yhr. .00l.7U" 1001bS-l&72 1 CS • 

ill C .. pacitor. 'l'antuUl. L..7u! 100070-1&75 9 C101~Ol. 

lIS .Capacitor, Cer&llic. l00pf 10007)-101 9 C102-902-::'. 

116 Capaci tnr. Poly!il •• .00?2u! 100186-222 9 CI01.-9OL. 

117 CapaCitor, M,-lar. .OO13ut lOVIC,5-Ul2 9 Cl(l5-905. 

. llll 

119 

120 !\e~i3tor. 5~. ~v. 6.BK W~1;6-61i2 1 !lL5. 

121 Resistor. U •• Sl.ll 100155-1.53 9 Rl1o-910. 

122 

123 

124 Wire. SoUd In!IUlatad. l0024C-124 AIR JU!Dpltr J1. Fr-", A tc- Il. 

Jllllper J7. !lot lI!led. 
, 

Jum;:>e~ J). f'r·", F t.. H. 

i ! 



H 

G t----~ 

5 

WRITE IWPIIT 

3 

o 

o 

c: 

I 
1 

r~'''~c 
1 

I 
! 
~TPJ [!i!] 

1,;1201 
fl:!4bl 

1m 
m::J 

@ em 
C!D 
m::J 
m:J 
m=J 
[ill] 

4 

$ 

" 1 , 
, .)1 

~ 
(!!EJ 
cm:J 

[!IQjJ 

~ 
1~2021 

cmIJ 
~ 

~ 
r:mD 
~ 
~ 
~ 
rn;QD 

~ 

r~'''1 
I 
i 

I 
I 
~ l 

<f b 0 , .. .. 
cm:J 

~ 

I~ I) 

'------ I~IDIL T~ 

--~----I---
I i 

I~ 

----~----

r 

" " J 

11: J~ 

I 

t.\ 

I 

1
6 

j 

I 
I 

I ~ 
, 11! . . bO 

'@'o I I 

I 
5 

P7 

~
' ::£ :::~':,.~---e-
5 1010TI0II(.)---~1IJ1 

7 ~~~------4~~1 

I ~(~~---~,nl 

q ~fTE ~.---la. 

-1---- J4 ------i 3 

,fOI,'~ 
,-0-·- -:--

I ...... AU...-.................. 

.J@-- +1"2v RUI~ 
@---12"2" 4 
@----:--+SV ~ i 

I 

----12 

EJ ~~I'iF O€~." .. 12101"11, C.~TEU Pf'1i: W(P s~(. 

,".:Irf!>:. 

\lJ 
I ..... -- ./ Ir.::=:-------i 

ASSEMBLY 
DATA ELECTRONICS 

SINGLE GAP 

101 
..... u._ ........ 

en 
N 
I 
~ 



U1 MATERIAL LIST IML' DO"'_'.o ·r 20~n-SIOOOO 
iRE. \I. 

j{ 

DA'AWING AS~I. DATA ltUCnl::J!:rss PIIB. 
TlILI BASIl: :BCt.BD !mal wr MOoELNa_~ [I"'Tf~ ~pr~ o'~ 

I~l DR"'WIIING T I TL E I D_c;.. NO. 1 ~o. REO·I itf ...... ". ~ 0 ... (~T. Dt ~'G. 

1 1 s.ard, PrM ••• ~. I . ?OO167 I 1 I 
2 ! Br-=Ja~ 11F..:.~t.i.n- • ! WOOl 6 ! 2 I 

Ii I.C.llex. I=T.rt.er. I l'JOOl3L l'l.2,o.'1.31. 

S I.e.~ad. 2 Input !tant!. 1'Y'08; I:> ~3.L.5.6.7 .1,. 

6 I.e.Quad. 2 Input Power. ! 1'.'10086 ) 1J2{,.27.2t' • 
.. 

7 I.C .10 Input Nand. 1coo87 1 J}29. 

B I.C. IAlal Pllp-F1cp. 1cm88 10 VD. U.12.1J.11.21. 

U2?,,23.2h.25. 

9· I.C.eop.rpUonal AIotpUtler, 1COOe9 5 U16.17.1B.19.:>O. 

!O I.C.lioN>oetable. 1'llC9') 1 t!)O. 

U 

12 Tr_iet.br. """. 2N4123 I looo8c 
i 72 i 

\;l.~ .5.r.9.ll.1J.14.i$. 

\Il01-?Ol. (,jI02-902. 

f.OlO3-903. Ql05-90S. 

~O6-906. ;,107-901. 0.09-909. 

1) Tren.1et"r. PNP. 2~12S 100081 14 1.JJ.t-.7.10.12. ~08-908. 

lb 

15 "TraD8uter. lkal. HPN. TmOl. 100082 9 '..!l04-9OL. 
16 Transistor. P!lP. MPS-U$l. 10008) 1 QJ. 

iT I 

U. I llI..oIe. SIgnal. 1:i911. I 100091 Lo CRJ .CR1<'l-901. 102-902>. 

. -I ! CR103-90). 1~-9OQ. 

I I I CR1OS-m. 

19 1 ! I ! , 
10 c.puit-r. Ceraaic. ))pI 10007)-))0 9 I Clf'J9-909. 

n Capac1 tor • MI~'A 68p! 1.:':2U·::~~:- 1 C36. 

tt Capeoiwr. CERAMIC lOOp! 10001)-101 i 9 i Cl,)2-902. 

I) CapMiter. · ))Op! 100(1)-))1 I 9 
, 

Cl05--905. 

1 

, 

U1 MATERIAL LIS T 

A!!SI. DATA KlECTRONICS PWB. 
D~,':;~~ BASIC BOA.'Ul. IlJ.l1. GAP. ... OOEl .... O~ 

PTE/III 
IOC. 

I 56 

57 

58 
59 

t;:, 

61 

62 

6) 

16i& 

ll6 
,66 

6T 

l68 
l~ 
! 70 

i7l 
l 72 

[73 
: 71a 

7S 

LIi'6 ! 

177 

[ 78 I 

l 79 

Resistor. lJ. lv. 

!!e1l1.etor. U. 

Ruiator. 5:l. • 

Reaiator. 5%. :.0. 
~.;i;;t.v£. · · 
Reabtor. · · 
Res1!ltor. · · 
Ree1ator. · · 
lIed.tor. · · 
Reaiat..'r. · · 
Re"i"tor •• · 
Re!lbtor. · · 
R.a15tor. · · 

Connector, H_d. 

C~nQector.· 9 ~1n. 

conaact.<.r. 5 pin. 

Pin. Mala. 

80 1 Scr.w. Pan H.ad. 

J.09In 10015 -3)6 I 1 RJ. 

3.Jln 100156-3)2 1.01 R.2 

Rl 

to.11n 100156-412 2 R) 

S.l!n.. 1001$6-512 1 RS 

6.81n 100156-682 20 RJ.o 

6.an 100156-822 1 R2 

l()I;n 100156-103 19 Rl. 

I 

181n. 100156-16) 1 R) 

)91n 1001,6-)93 9 Rl 

6&n 100156-68) 10 RJ 

1c:elfl. 100156-101, 9 R6: 

220ln 100156-221& 9 Rl 

~e. I 1001)7 Z J2 

IIClO:'47-1Xll , = J"' 

l 1J021i7-'XlSl 1 I J~ 
! lOOO96 [ 33 1., 

i 

; 1000)6....206 6 Ia . 

~ Capacitor. PolT. .0000ur ! 10CY.)77-152 I 1 ! C!S. 81 I V ...... r. nat.. i 10CXl41-200 I 6 rio. 

1~,::~~I..:C~.p8C!:::i:.:w~r.:...::c.::rud=::e.:. • ....:;.00::::::.))u1'=~1i-=1000:.:;.:.1:..:)-:..::::))1::.::....+-....:...--!.-..;.:Cl:..;;O.:..}-..:90.;;.);;;·:..... ______ -t1 '1:; I liMber, Int. TootJl u.ck. 6 

U1 . MATERIAL LIST IMLl O.,,'N& NO. '.n. 
·1200S21 - 00000 1 " 

LIST 

.... _ ASS!. DATA ELECT!lOKICS PWB. 
TITU ~IC BOA.'Ul. IlJ.l1. GAP. MOCEL.NO.~ DA T E 'J/ElJJl "'EElL o.k MOOEL. NO. ---1f-

ITf.II 
D"AWING TITL.E. OW(;..NO. NO. REO. .£lu.IIK5 ON CICT .. DE$IC. NO. ITf.II 

OfltA.ING TITL E 100. NO. R£Q. 

27 Capacitor. Tantalua. 11)uf. 100070-106 Ll C1.2.3.I..S.6. 7 .9.10.11.12.13. ilia lint. Ilexr 6 
Cl1.1S.1b.l1.1E.19.20.21.22.2). 85 

ca.e~~~.n.R~7.~.".~. 86 
Cl:l!i-9')U. 87 Art_n, Maet.r. 200166 Ra.!. 

2Il Capao1 tor, Tantalua. L7ur. 1.001)5-1.76 1 C21. 

29 

)0 R.a1ator. Vart.bh. 50 l00069-S00 1 l27. 
)l ieeillt.or, . 51 100069-502 . ? R1l1.!-91B. 

32 Ra.letor, . 201( 100069-20) 10 RL9. R1oL-9OIa. 
. )) 

:", Ru1.st.br. S:S. ~ ... 10 lOOlS6-lOO 9 " Rl)1-931. 

JS Resistor. U .• 61.9 1OC15S-17J 18 Rl21-921. IUn-922. 

)6 Re"istor. · . 15 1oo1S5-181 9 R12S-m. 

YT liadetor. 5% •• 120 loo}SO-121 9 R1l7-917. 

)II ll.ambt.or. · 1 ... 120 100::61-121 I 1 , K20. 

)9 .!!ellbtor. U. ~. It? 100155-213 1 R29. 

1.0 Rui.t.or. 5~ •• 220 lO:>I~6-:!21 15 fIl.).5. 7 .~.51. RlOl-90l. I 

41. iallhtor. 2%. 1 •. 220 100142-221 I 10 f H,26. P.ll2-912. 

h2 RB!I1l1tor. U. :W. 267 100155-2)1. 1 R7), 

4) Reabtor. ,:s. lv. 270 1()()()67-271 1 in!!. 

1Ja i!ellistor. · ;.. )JO l00l~~-"1 17 :l2 .u.6.1).)I.J).3~.10. I 
i R102-902. 

IlS a."I.tor. 5:S. p. )90 l0006L-391 I 1 R28. 

L6 hat"t.or. · :V. b70 , 100156-/.71 5 RlS.19.IaO.lal.52. I 

117 Re!listor. U · Sll 1001.5'5-261 J '!l.)8.l..l.72. 

laB &e.lri.or. 5J · S60 I 100156-$61 19 R7t.. Rl06-9OII. RlO9-909. 

4' Au1ll'tat. U · 6~ l.OO15S-270 1 R39. 

51) , 
J1 a..1ri.or. SJ. two 1.21 1001$6-122 37 817.22 .25.)O.32.4hSM1.1O. 

Rll. RlO3-9C'). R106-906. 

52 RlO1-WT. 



Ul IUTERIAL LIST IML l D"·'NG NO. 
JRE'I. 

1 200$21-00000 
-

~/~ 

D .......... C 
CIS!. DA'U l!:~ROHICS NB. 

"'OOEL"'O.~ D'T'~ ,,11..£ BASIC BOJt..1Ul. roll GAP. SHUTL OF 20 

Ul 104 A TERIAL LIST lMLI D""~G NO. liE Y. 

·1 200sZl.-. 00.' I" 
D."., ... e, 

ASSY. DATA ltLEC'ntOllICS p"1I. 
TllU: lQSZ.2 IPS. TIP!: P. nl.OJ.p. Jr400ELNO~ D"'TE~ "'f"~ a,.1!L 

ITEM 
OA;,I,...,ING T I TL E O"G. NO. "'10 j;HQ gE .... RI(S ON (1(1. OESIe;.. 

NO. 
Ilf.,. 

ORAWING TITL E O_C. NO. NO. REO "[ ..... 1110 ON ,.T. Of:!.JG. MO. 

5la Resister. U. lot. 1.9!Il1l. 100155-)11 20 1142. S5.BJ.20-92O. Rl2J.92). 116 Capuhor. I'\7hr. .Ol5ut 1ool~) 1 CJ4. 
I 55 I Ree111\or. 5%. 0; 2.4Asi 1O'J1S6-242 " Rll.U.14.16.21.h5. JJ 

I 1U05-90S .Rll9-919 .Rl24-m. 

.-6 IUtll1Jltor. U. iw. J.09I11 100155-336 1 Rh). 

51 Red.\or. $" •• 3.Jln 100156-)32 41 1\24.54.56.60.75.!lU)-91). 

r ! Rll4-9l.b .1U29-929 .1U)3-9)). 

a( 
~1~~:-4I-ReII--1-.-to-r-'-~-'-~--'----b-'7-I-n41-1-00-1-5-~-7-2-+----~1,-~-_.-58-.--------------~ 
~ I., I '" .. 5" I """ .. ,,' 

S II or. n. IK)O. 

; 61 Red.tor. · · 6.81n 100156-682 20 BM.59. RllO-910. 1Ull-9ll. 

62 Rellbtor. · · 8.21n 100156-822 1 R2). 

6) Red8\or. · · lOI:n 1001$6-10) 19 RI.8 .Rl26-926 .Rl27 -937 • 

ill Capac1 t.or, ." :tS ~ It"! • 00t&¥r IOOll!H5Z 1 CIU. 
U8 Capaei\or, Poq. .(0)Jut lOCXJ77-332 9 ClOl-901. 

ill Catp&Cit..-. Tantalua. lut lOOl)6.·1OS I 18 Cl06-906. ClO7"<)o7. 

120 Capacitor. Pol.7!ih. .l&7ut loo128..J.7b 9 Cl08-906 • 

121 

122 

12) R.es1etor. 5%. iv. 1SC:-:n. 100156-7Slo 18 JUl5-915. Rll6-916. 

124 
12S 

126 

127 Wire. SoUd Bare. 1roosl.oZ4 AIR JUlIIPf'r Jl. FrOlll A to C 

6L 
. ! ! 

128 Tubing. Tenon. 

&.; !testa\or. · · 181n. 100156-18) 1 R)6~ Juaper J). FrOill II to !lB 

i 66 ReIIl.t..)r. · · )91n. 100156-)93 9 1U)o-9)o. 

67 a.slet.o:r. · · &8Ko. 100156-68) 10 . RJ1 .1U32-932. 

68 llellbtor. · · 1oe1Ji. 100156-101i 9 B61.62.63.6b.65.66.67.68.69. 

~ Resistor. · · 220ln 100156-224 9 Rl2/3-.92B. 

70 

71 

72 I I 
In Connector. H_d. Male. i 1001)7 i 2 J2. JS. ! 
:~ C~nl)ector.· 5' pin. 

, 
lOO~47-OO1 :.. . J] I 

7S i Con.act<-r. 5 pin. ! loXl2~;~ 1 .ill 
.. 1 

.. 6 i Pin. Mal •• i lOOO96 i lJ T .. \ PoinW • I 
'71 
I 78 I I i 
I 79 

110 Screw. Pan HNod. 100036-206 6 b - 1&0 ::r; J/S" 

Sl .... ber. fiat. 1~7-2OO 6 1Io.b. 
82 'IIub.,.. Iut. Toot.ll Lock. I l.OOO59-2OO 6 1Ie.b. 
8) i . c 

~ 
-Ul MATERIAL LIST lML L D''''MG NO. 

luy. 
-1 2OQS:c...eoooo 1 

DA' ..... G 
ASSI. IllYA IUCtROtIICS P'tIB. 

TITLE ~:IQ ~. l!l& ~, MODEL NO. --1ll- DAHliUZl.. SHHT.L. 0 • .£Q. 
1T!loI 

ORAWING TITL E CwG. HO. NO. R£O. IEMARI(S OH CIC T .. DE~IG.. MO. 

;). BI& ""'t. HUr l.CXlOh)-2CO 6 It- 40 •. 

- L8S 

Ul MATERIAL LIST (ML' D.' .,NG NO. '.u. .1 200521-00.a. ,-
ASSI. DATI ElECTRONlCS I'WB. 

D ....... G !H612 IPS. TI1'I! P. DfilAP. MODELNO.~ O'TE~ "'EEl...!. D'1.Q.. lUL« 

ITEM DIltAWING TITLE DWC. HO. NO. REQ. Rf."'tlC!t ON CK J .. OIiStG. NO. 

ll6 ~\or. Pol:I. • 0082uf 100011-822 1 CJI. • 

llT Coopui\or, r_'LY.: .• OOP.II""· JOOUS.J52 1 CU. 
.0. 86 - ll8 CapaCitor, :'01:" • OOJl\lt 100011-))2 9 ClOl-901. 

87 - Art_ric, llaatar. 200166 Rat. ll9 Capaclt.or. r&ll~. .68ut l00l)6-68h 18 Cl.06-906. C107-9OT. 

- 120 Capacitor. Pol,ytu.. .h7ut 1OO12a.1.1b 9 C108-908. 

121 -
- '122 

- i 12) Re.uter. 5". av. 56010 .100156-S6It I 18 1UlS-915. Rll6-916. 

- I 12h 

- US 

- 126 

- 127· Win. Solid ~.re. 1~1..c2h AjR Jumper J1. F .... A to C 

- 128 1'IIblne. Jef1on. 100226-02:> A/R Jumper J2. Frooo " to II 

-- Jwoper J). h'OIO II t.o B8. 

- t 
i - I 

- I ! I 

- ~ 

-
- I 

- I I I 
, 
I 

- 1 I 1 ! 
- : I' I I 

- ~. -
I 

! 

- I 

---
--
-

, ! ! 

Ul liATER,,.L LIST lMLI D."'~G ND. IRt: ". 
.J 200521-00~. I ~ 

ASS!. DATA ELEC'!"~O:iICS M. 
o ..... INC. 17-:n.9 IPS. TrPE P. D/'JJ.P. "'OC"EL ~o _J.; ___ D.T. )/2/71 ",fET 1... OF ~O llTl( 

ITE. 
OF4 "WI~G TIT L E NO. D_C. NO. "'0. RlO Af,I, .... AI(50 ON (KY, OE~IC. 

U6 Capacitor. Poly. .oo8W 1OCXJ71-8Z2 1 C)b. 
'-' 

117 Cal"'cu..r, P\.)LY. .00.SII' .OO1l5"5Z 1 cl.1. 

UB Capao::1\or, Poly. .0022nf 100077-222 9 ClDl-901. 

119 Cal"'cito:-, Ta"tal"",. .6&£ lool)~ 18 Cl06-906. ClOl-'J07. 

120 Capacitor. Polyfila. .))uI' 100128-)~ 9 Cl06-908. 

121 

122 

12) Resistor. 5':. !V. SCOlIl. lOO156-561t Ie 1ill~915. Rll6-91o. 

12J. 
I ., 

I I I 12S 

126 

In liino • Solid Bare. 1DOO5J.,..02Jj AIR ':\!lOper Jl. f'rooo Ate C . i ....... Of' " !!"Y1 ? 
~ " " .. ..... v 

J.....,.r J). FZ'OOI .u. to BB. 

! 
j 

Ul MATERIAL LIST (ML' 0" AWING NO IIlV. 
.1 200S2l-0D4- I 

J.SS! III TA &LEctRONI(:5 M. 
O •• "'IM(; 2~~.2 IPS. nn P. J}i0AP. !,,>OELNO.~ O"f~ SHIET~ O,~ TITLE: 

IT .... eRAW'NG TITLE OwG.NO. NO. REO. 'Itt ...... " ON C.1. DEW', NO. 

n6 capL-~ \0:-, Poly. .0082uf 100017-822 1 C)/;. 

11.T Capu1t.or. f"-'lY. ,ooasul IOOUJ-rsz 1 CU. 

n8 Capac! tor, Poly • • 0000uf 100011-152 9 I ClO~!IOl • 
119 Capac1\or. Tant.d_. .h7uf 1001)6-1074 18 Cl06-906. ClO1-9OT. 

120 CapMl\or. Poll'!1llo. .21uf lool28-27b 9 C1M-908. 

121 

122 

12J IU.dst.er. 5%. ~. ):-OK~ loo156-))b 16 Kll~9lS. K116-?l6. 

121& 

125 

126 1 
127 Vira. Solid l1li ..... 1()()')Sl.o2!: A/R Junper Jl. FrotII A to C 

128 'l'ut:1ng. ·reno". 100226.-022 AIR J~r J2. 'l'0III " to II 

Ju.per J). Fro. II to SI:I 

; 

, 

, 

--

Ul-
MATERIAL LIST IML L D."'NC NO. 

j_!'. 
.1 20052 •. Q05 11( 

ASSJ. DATA E.L!CTROIIICS PWB. 
DRJrrowtHC )00..)5'.9 IPS. TIP!: P. D~AP. "OO(LNO.~ OAT(~ "'fEY...!. oo~ TITLE 

tlE .. 
D~A.ING TI TL E D-C;. NO. NO. REO. Rf ...... $ OM CJ(f. Of1IG. NO. 

llb ea;-1hr, Pel¥. .ooI.1vt 1OOO7N.72 1 C". 

117 Cap.eitor, KlLY. I. .00'1"" IOOUHU 1 Cl&l • 

llB Capaeltor. Poq. .00lDt 100077-11)2 9 CIOl-9Ol. 

ll9 Capac1t.or. TantalWi. .))ui" 1oo1)6-33W 1.8 ClD6-906. ClIJ7.oo901 r 

120 Capaolt.or. Polyfila. .1M 100128-)610 9 CJ.06..908. 

121 

I 

" 122 ,. 

I'" I"''''''''· ". p. 
I >ilS-915. ,.,...,.. 

'125 I I , 
126 

127 Wire, Solid llara. 10r0sl~24 AlA Jumper J1. From .A to C 

.. 1'18 i T-.:b"""'" J !e!l~ .. 100226-022 .A/l Jwoper J2. Fl"OII l! to /I 

.l=per J). FI"DI!! U to BB. 

I 

I 

I 
! 

Ul MATERIAL LIST lMLI D .... ,NG "D. I·'~v.. 
i 200S21-Q06 1 

oe ..... G 
ASS!. IlATA ELEC'l'ROIIICS PIiB. 

MODEl.. NO. --lI-. D.1£ Jt1I1:!. SH!E' ~ Of'.£Q.. TilLE Ii~ If§. TYPE PI ~. 

'r:;: fto O ..... ING TtTL.E DW(j.~ NO~ NO, REO. ItlllA, •• S ON CI.T. OESte:. 

U6 .. c.pacitor. Poly. .~1"t lOCXJl1-b 12 1 CJlt. 

ll7 Capae1 tor. POt. Y. .OOISIIf IOOZZ5-JU 1 Chl. 

118 Capaoi WI". FvIy. .COl.=!' 100077-102 9 ClOl.o9Ol. 

119 Capac1t.or, Tantalua.. .22uJ' 1(01)6-221. 18· ClQ6.906. ClO1-901. 

120 Capad tor. PoqtUa. .15ut 100126-154 9 Cl~. 

121 

122 

12) Resbtol'. S •• 1'-. 3)Ol~ loolS6oo33io la 1Ill5-9lS. BU&..9l6. 

12b 

125 

126 

121 I Wi". Solid Bart. ' ltxn51-:lZ4 .J./?. ,Iwopar Jl. Frooo A t.o C 

126 TublDl. Tenon. 100226-022 J./'J. Jwopar J2. P'roa It \ •• 

J~r J). rna II to lIB 

I 

4--J 
o 

o 
M 
I 

o:l 



. \.\J .MATERIAl LIST lML' O.,.,NG NO. 
IRf V, 

·1 200521-001· 1 
.asS!. Il.I.TA EIECTROIIICS P\001l. 

D.",WNG 10-12.2 IPS. TYPE A. D[GAP. "'OOEl...NO.~ O'Tf~ SHEET l!. O~ ~o_ TiTle 

\.\J MATERIAL LIST IML' D .. me woo 
-1-1 '1. 

.1 200521-.00") 1 
CHt ... .,~ 

ASS!. DATA KlLCTRONICS Pie. 
TITlf 11·2Z.~ IPS. nPl! A, DIG1P, MODEL PliO ~ OJ.TE "J1.1I.IL. <;HH'.!l OI'k 

ITEM 
ORAWING TlTL E D .. C,. NO. 1'i0. REO. IHAlARII(:!I ON C I( T .. OE ~H;. NO, '~I OR".fHG TtTL E I D,*G. NO. J"'lO. REO·I RE ... RI(~ ON (ICT. OESIc., 

U6 Cap.cit.o .. ,- P!;11 .... .015u! 100165-153 1 C)L. 116 J Capacit.or, Pol;r. • 0082u! I 100017-822 I 1 I CJl, • 
117 

11B Capaci\or. PoU. .003)U! 100077-)32 9 C101-901. 

119 f Capacitor. T."Wu.. lIIf 100136-105 18 0106-906. 0107-907. 

~~~ I I I I 

~'I 118 Capaei tor. Pol;r. .OO22u! I. lOOOn-222 t 9 r C101-901. 

1119 Capacit.or, Tant.alUli. • 68u! I l001J6.«l4 18 I C106-906. C107-907 • 

120 Capacitor, PolsHlJo. .L71lf I 10012!l-l, 74 9 0108-908. 120 Capaettor, Pol;rt'll •• .33ut LOO12B-))I. 9 C108-9011. ~ , 

ill 121 I 
'122 Red.to ... SJ. iv. 3JOI\. l00lS6-3Jl 1 RB. 122 R.ebt.or. 5~. two 33OJ\. '100lS6-331 1 RB. 

123 Re~i"t.o ... . . 75011\. l00156-7~4 18 Rl15-91S. Rll6-916. 123 Rea1et.or. . . 560ln 1001$6-S6b 18 Rll5-915. R116-916. 
,.1, I • ~I 

, ..... - I .. ,,,. 
125 I I2S 

u6l 126 

127 r Wi ... , Solid Ba .... 100051"()2~ A/R JUllper J1. ~'ro:"\ B to C 127 ifire, Solid Ilare. lQ()')$1---024 j/Il JlllIf"'r Jl. F::-001 B to C 

i 128 i Tub1nl, Teflon. JU!IIpeT J2. f~ Ii to P 
_. 

'i28' i Tubing, Tenon. T 1OO22t>-022 • liB. 1 J~ .. n. Fl'IP.'I l'! io l' 

~+-------------------~------~~--~--------------------~ 

I I 1 1 i 
I 

! 
I 

f 
I, II I I ! 

IMIL' ORA"'NC NO. Inv. 
!I _, 2OOS2l-00I8 i \.\J MATERIAL LIST 

ASS!. DAft WC1'ROII=I=CS=PWB=.====== 

~~~ 13=1 •• 9 IPS. TYl"! 1. D/iJAP. fIItOOEL."NO!~ 

. - . -\.\J MATERIAL LIST IML: DRAWfNC NO." loilY. 
200$21-otO 1 

ASSr. DATA ELECTRONICS PWB. 
HAWING 2~!9 IPS. TYPE 1. D/OJ.P. MOOELNO.~ O'Tf~ "'EET~ o,lfL TilL! 

IT!M 
O!llA"ING TITL E OllG. Ho. NO. REO. R£ ..... RIS P (K1. DESIC. MO. ITEM 

D"".ING TITLE OWfG..,NO. NO. REO. REMARKS 0" (I(T. OE~JC;. 1iIO; 

116 c..,.c:1tor, Pol;r. .0082u1' ~n~22 1 C34. 116 Capacitor, Pol;r. .0082ut 100077-.\122- 1 C34. 
111 117 
118 Capac1 to... Pol;r. .OO3Joaf 100077-332 9 ClOl-901. 118 o.paei tor. Pol;r. • 00lSu! 100071-152 9 ClOI-901 • 
119 Ca:pao1tor. Tutalua. .68ur 1001)60-684 18 CI0b-906. CI07-901. 119 Capacitor. 'l'antalUil. J.1uf' l001)6.J,14 IB C106-906. C101 ~ • 
120 Capaoitor, Pol,yfUa. J.7vt l00126-b7!, 9 Cl,Qtj-9OI:I. 

120 Ca:pao1t.or, Po17f'1la. .z1vl lool2~11 9 CI06-906. 
121 121 
1221 . IIellbtor, SJ. tw. 330/\ 1oo1S6-3)1 1 88. 

122 Ru1.tor. SJ. iw, )3On 100156-331 1 118. 
12) leahtor. • 0 ~r. 100156-561& 18 1lll5-915. &116-916. 123 Re.i.tor •• . ))a(n. 100156-)34 18 RllS-915. Rll6-916. 
12J, 

121. 
12S 

125 r 
126 126 ! 
121 W1re. Sol1d Bare. lOOO$l"()21a 1/B J_per Jl. F..- B t.e C 

127 Win, ScUd B.n. 1'JOO51-024 A/!l Jumper i!D:. J1 •• 'rCII B t.~ C 
126 Tub1ac. T.nOll. :100226-022 1/B Jwoper J2. Fro. I! to P 125 TIIb1ma 'l'lInoa. 1~226-022 j/'J. Julll"'r J2. Fr'OII K to P. 

, 

I 

I 
1 

I 
I 

I I 

l I 
I i 

I ! I ! I 

I 

I 
I j 

I 

~ MATERIAL II ST lML} D JI ... '" I N Co foil o. I lin"' . 

200S21-0U ,-
ASS!. DATA ELf.CTRDNICS P .... B. 

~ D'TE~ DII .. WING ~~2.2 IPS. TYPE A. !llGAP. IooiOOEL ... 0 "' .. ,&. o'..£JL tl"U 

11[. DRAWING TI T L E 
NO. 

o .. c.a NO. t.tO. REO. ROuRIC~ ON C1(1. Of!)JG. 

116 Capac1 1..0 .. , Pol;r. .00b7uf l00077-l.72 1 CJIa. 

117 

u8 Cap.c1t.or. Poly. .001u1' 100077-102 9 C101-901. 

119 Capecit.or. T""t.u.ua. .JJut 1001)6-)34 18 C106-906. C107-901. 

120 Cap.ett.or, Pol;r!1l>o. .laut 100128-184 9 CI08-9Otl. 

121 ! 

i 122 ReBist.or. 5%. iv. )JOj). 100156-))1 1 118. 

12) RlIs1st.or. . . 3)01n. 1001$6-334 IB RllS-91S. Rll6-916. 

124 I I I I I 

uS 

126 

127 W1re. SoUd 8 ...... lOOOSl"()21a AIR Juaper Jl. !'r"",S\oC 
I I . . 

12e Tub1nl:, Ten.n. l0022M22 l/a Jump"::- J2. Fr.,.. l1 t.o p-

, 

I I , 
t ! ! 
! 
! I ! 

i i l 
I I ; , i I 
I ! ! 

1 i 
I 

I 
I 

\.\J MATERIAL LIST IML' ORHINC NO. 
IREV. 
I .1 200521-QJ~. 

AS.,qy.-lllU ELEC!IiOHI~ PWB. 
O ...... He ~ IPS. rIPE 1. OLGAI'. ~MOOELNO.~ OA TE 1i1/J.:! !HEfT ~ o'~Q. TillE 

I 
iTEM 0l1li AWtNG TITLE e .. G. NO. NO. REO. IIlMARKS ON CI{ L DESIG. 
NO. 

116 Capae1 ior, Po~. .0007ut l00077..q12 1 C34. 

111 

U8 Capaciior, Poly. .001ut l000n-l02 9 0101-901. 

U9 Capacitor. TuWua. .2M 100136-224 16 C106-906. CI07-907. 

120 Capao1 tor. Pol;rt'ilJa. .15ut 100128-154 9 Cl06-906. 

121 

a.s1.iol'. SJ. tv. 33Or. looJ50..))1 1 - RB. 122 

123 a.abt.or. . 0 )JOln. 1COlS6-334 18 RllS-91S. Rll6-916. 

121& 

US 
126 , 
127 W1n, Solid Ba ..... l00051·.Q:?L AIR Jwope r Jl. F'r<lI'! !l 1..0 C 

126 ~U.ng, Teflon. l00~26-022 1/R JuJope .. J2. 1'"1'_ PI to p-

i 

I 

L 
j 

I 

I I I I 
l 

i 1 i 
t I I I 

1 i : I 
i 

! i , I 
I I 

; ! 

\l1 MATERIAL LIST IML: DRA.'NC MO. I-tw. 
1 200521-013 

DI.wuile. 
ASSY .IlUA ~IECTROriICS PWB • 

MOOE:"NO.~ C. TE 11i111Lll- "'." J.L o.~ 'ITLE 2~22.~ IPS. T'l~ 'A' riG. 

ITlM 
DRAWING TI TL E 0"'"'. NO. ""o. REO. It~MAItI(5. ON CI(1. O!1IG. 

110. 

llf> CapaCitor, Poly. .008ref 100071-822 1 C34. 

117 

lJ,li Cap"c1t.or, Poly. .J015uf I 100077-152 9 CIOl-901. 

119 Capac1 tor. Tant"I"",. .47uf 1001)6-471. 9 CI06-906. 

l20 C"""citor, rant.alu ... .la7uf 1001)6-474 9 C101-907. 

121 CapaCitor, P01yfll!!1. .27uf l0012c-274 9 CI08-9Ofl. 

iZ2 
It} lle!ist.or, 5% • .... 330 100156-331 I Rll. 

.!1r "' .......... _- . . JJOI 100150-334 9 R115-91S. .......... ""' ........... ", 

~: I ""'''''' . 
. 

'''1 1=<6-'''1 
9 ! "'<-916. 

.-
- ------.. 

- I i 1\11 i 

129 ¥ire, SoUd In",,1.ted. 100248-924 AIR JUI'Iper Jl • .Pro", B 1..0 C. 

Ju;ooper J2. . It t.o P. " 
I Ju"'P'" no. 0 R tc S. 

I 

I 

i 

j I 

I ! 
i 
I l l1w• 
~ MATERIAL lIH IML~ ~;~~,.~ . I 

~Y. Ottl u,ECTRDNICS PWlI. 
M(')tJE""'O.~ OAT(~ >NUT 18 Of'_ZO. :tT~G ~Q:::!I~ IPS. TYPI 1. TJ/.GlP. 

ITIM OI:t.WING T1"'rLIE 
MO. 

D.". NO. "'0. "EO. • E ...... S. ON CIT. Of\tG • 

llb C.paci tor, Po~. .ooil7u! lOOO774.12 1 C3Ia. 

117 ,.a.pA.ClrcQ, pOI"Y. .oOls...i IOO225·'~1 I C~I. 

U6 Capac1.ior. P1l1y. .00lut .100077-.102 9 .0101-901 • 

119 CapaA:1t.or. Tant.al ... .2M 100136-224 18 0106-906. CI01-907. 

120 Capacitor, Pol;rf1la. .15ut loo12B-1S4 9 0108-908. 

121 

122 Resi.tor, $~. two 3JO~ 100156-331 1 118. 

lRJ b.1sto ... . . ))Olo, I 100156->34 , 16 IUlS-II1S. Rll~16. 

1!l. 

~ 
. Uti! 

127 i/l", Solid e.re. 1~51·~~ AIR Jumper J1. Frw. 3 \1) C' 

l2Il--' TuHne, Terlon. 100::26-022 1/R ~'wIpe::- J2 •• 'J'ea " t.e N 

: 

__________ .J.. __ , _____ 

N 

o 
N 

o 
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I 
III 
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TItIC 8 

4 

TItIC 
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:3 

TItK 

Wl!t.DlTA 
A ~I-I 

2 WRt.-T 
(-I 

~ 

Wl.PE..,T 
1-1 

1tD.ft:_T 

-1--1 
F-i----J--r-t-~""ii31..~~ ITRK 3 I I 

II 

-to 
I _ .. --t 

8 

LAST USED DELETED 
U 31 
Q 13 
CR I 

r'~~ Cli CZ5 CZ6 
TP8 7 
QX09 
CRX05 
RX33 
CX09 
TPX03 

J------~ 6 

I Ii, 
-I ~- .. 
)~' ~, 5 

.J_.- ------+-
4 

:'~ 

f
-~ 

.. - ""..:...--_ .. --- -- -----i-

,.~ ~ 3 

~/I 
1 II/ --+--:'I'-'--l~ : 

t.:. II 

FOR "SSEM8LIES OI"ERAT,IIG WiT;; J 
DolTA OPTION BOARDS: 2 
ADO JUMPER K-L 

SEE MATERIAL UST FOR VARIABLE 
COMPONENT. 

PIN 14 TO +5V AND PIN T TO GROUND 
AT ALL I_C_". 

5 ALL .10 UF CAPACITORS TO BE 10'11. lOt 
ALL CAPACITORS TO BE IN MICRO-
FARAD *ZO% I~Y. 

5 ALL 0100£ TO BE 100091 

_;J ALL RESISTORS IN OHMS t I'!Io ~4 'II' 

NOTES: UNLESS OTHERWISE SPECIFIED. I 
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~ ______________________ ~"~IL-------------------------I~I~I~-------------T--------~',1 

1 
I 
I 

l 

LOAD 

QtlJ------_____________ 1'''''' TM.t4 ------

"WlD/STOP ---------1 
OEN~T'" SELECT -------k 
PC"/ 5T~ --------4r.l 
IUWINO 

SELECT ----------1<01 

_ITI/ENAau I( 

~~L~E L 
,.'OH DFNS'TY STATU'~ ,. 

ON LINE STATUoS AI 
__ 0 STATUS H 

laIi>+---O-~ - - ., EUCTItbCMtFT 
hD~-~ - - -' W7QU tHiLY 

rilE IIffIOTECT STATUS , A U!f. 1'7 

n.Ecr~~H -~-
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