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PREFACE 

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

Sections N 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 system s 

• Principles of design and operation 

• Module replacement and adjustment. 
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1. 

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 I s control panel located on L;'e' 
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 Figure 1 of this section. 

In a computer or other data processing system, 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, the Mod lOuses half-inch computer-grade 
tape, on reels up to 10-1/2 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, 556, 800, or 1600 characters per 
inch. In the Mod 10, two NRZI densities are provided in the 
following combinations of the three standard formats: 200 and 
556, 556 and 800, 200 and 800 for the seven-track format, and 
800 for the nine-track format. When data is written on tape at 
a density of 1600 characters per inch, it is phase encoded and 
only the single density is provided in the system. 

Tape speeds that are standard to the Mod 10 are 10! 12.5 f 

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 normal 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 machine. Indicator 
lights are also provided to show the conditions under which the 
equipment is operating. Complete details about these functions 
a nd indica tions are provided in Section II. 

When the system is operating, the speed and direction of the tape 
are determined by the capstan. As it turns, 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, the tape must be 
started and brought up to speed as quickly as possible. The weight 
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 arms 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 I 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 assurance 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, as 
described in Section III for t!'1e important operator maintenance functions 
of head assembly and tape guide cleaning. 

SPECIFICATIONS 

Transport specifications are listed in Table 1. 

Table 1. 1-1od 10 Specifications 

Data Density: 

Tape Velocity: 

Rewind Speed: 

Total Speed Variation: 

Start/Stop Distance: 

Start/Stop Time: 

Head: 

Number of Track s: 

Recording Mode: 

1-3 

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

10 , 12.5 I 18. 75 t 25 , 37.5 I 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 + 0.7 millisec at 37 . 5 ips 
8.3 ±: 0 .6 millisec at 45 ips 

dual gap or single gap 

7 IBM -compatible 
9 ANSI-compatible 

NRZI - IBM and ANSI-compatible 



Table 1. Mod 10 Specifications, cont'd. 

Static Skew I WRITE: 

Static Skew I READ FORWARD: 

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, maximum 

computer grade, 0.5" wide, 1.5 mil 
thick Mylar base 

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

8.0 + 0.5 oz. 

silicon solid state and 930 series 
DTL logic 

100 lbs. 

24" 

19" 

1111 (from mounting surface) 

110-125 VAC ± 10 %, 
2.3 amps/220-250VAC ±. 10 %, 
1.2 amps, 48-60Hz 

20 - 80 %, non-condensing 

- 300 to 1400 F . 

15 - 95 %, non-condensing 

o - 20,000 feet 



(A) Tape System for Speeds of 25 IPS or Les s 

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

Figure 1. Mod 10 Tape System - Front View 
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SECTION II 

SYSTEM OPERATION 

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

POWER ON the tape unit by setting the power switch located 
on the power supply chassis to the ON position. Depress the 
POWER pushbutton switch located on the operator's control 
panel.. At this point, power will be available to all 
assemblies and the power indicator will illuminate. 

TAPE LOADING is made particularly easy by the toggle-action hold
down knob (Figure 2) 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 end marked PRESS. It will remain in that position. 
Place the tape reel on the knob, with the write enable ring, or the 
slot provided for it, toward the tape unit. This will automatically 
position the end of the tape on the reel for proper threading. After 
pressing the reel firmly against the knob, using the fingertips against 
the REEL HUB ONLY, press 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, with an increased possibility of errors. 

To thread tape on 10, 12.5, 18.75 or 25 ips Mod 10 systems (Figure 3), 
follow this procedure: 
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Figure 2. File Reel Mounting Hold -Down Knob in 
Locked (Top) and Unlocked (Bottom) Positions 
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BUFFER ARM 
GUIDES 

DECK MOUNTING GUIDE 

HEAD COVER SLOT 
HEAD GUIDE 

I~~DODODOI 

HEAD DECK MOUNTING GUIDE 
COVER HEAD GUIDE 

HEAD COVER SLOT 

Figure 3. Tape Threading Path for 25 IPS or Less System (Top) 
and 37.5 and 45 IPS System (Bottom) 
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1 . Lead the end of the tape over the buffer arm 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 properly 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. Pas s 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, v!ind three full turns of tape onto the takeup reel. 

7. To complete the loading operation, firmly press the LOAD 
pushbutton on the operator I s control panel (Figure 4). 
Both buffer arms will move to their normal 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 LOAD 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, 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 3), 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. 
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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 j the computer or data system "NiH issue a re-
wind command without operator participation. Other conditions will 
sometimes require the operator to re\AJind the tape by pressing the 
REWIND pushbutton on the operator control panel. This will result 
in high-speed reverse operation. When the beginning-of-tape marker 
reache s the photosense unit I the rewind will be ended I and the tape 
unit will advance the tape until the reflective marker is at the photo
sense head. 

TO UNLOAD THE TAPE, 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. 

To POWER OFF the unit, depress the POWER switch on the 
operator's control panel. 

In the event of power failure while the system is on line I the buffer 
arms 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 press the REWIND or ON-LINE pushbutton, 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 4) are described, with a review of those already mentioned: 
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~II POWER I il 
II LOAD I 
ION LINE I 

I REWIND I 
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DREVERSEI 
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I LOAD I 
ION LlNEI 

I REWIND I 
.., -- : 

II FI LE I PROTECT 

I DENSITY I 
I FORWARj 

I RESET I 

l 

'" 

II POWER II l 
I LOAD II 
ION LINE I 
IIREWIND I 
I, ill! II FILE-ri ,.PROTEC. 

IFORWARDII 

II RESET I 
I UNIT II SELECT 

:J 

(B) Density Option (C) Unit Select Option 

Figure 4. Operator's Control Panels 
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POWER 

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 I a power switch is provided on the 
power supply chassis at the rear of the 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 indicator to complete the 
tape loading operationo Tape is automatically 
advanced to the load point I or beginning-of-tape 
marker, 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 operations 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, 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 I press 
the ON-LINE pushbutton. The system will be 
... ""+ ..... "",,,,A +" + ..... ,.. rYI:'L'_TT~TL' ............ A'" ..:.& 4-1-.", .... ~7 .... 4- ............ ..:_4- ...... __ _ 
.LeI.ULUeU I.U .. ,LIe V~-~ -.u~~'4l..1 lUUUt;; ~L Ult;; ~y~l.t:all LUI.t;;l-

locks are lost, an OFF-LINE controller command is 
sensed I or the RESET pushbutton is depressed. 

This is an indicator that is lIt 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 not 
in place, protective circuits in the tape sys
tem prevent data from being written on the tape. 

Pressing 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 

UNIT SELECT 

RESET is not pressed, 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 will 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 rmchine 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 the forward direction at 
the normal tape speed. To stop the machine, 
when it is running in this mode, press 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, 
press the RESET pushbutton. 

This switch is used only on NRZI units. All tape 
motion, except UNLOAD, 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 optional on NRZI units. 
When this switch is used, the REVERSE 
switch is not installed. This is a 
4-position switch used to make the trans
port assignment in a daisy chain config
uration. A particular drive in the 
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DENSITY 
SELECT 

da1sy chain is automat1caLLy selected 1L 
the switch identification number corres
ponds to the controller select line Wh1Ch 
has been conditioned TRUE. See Figure 4(C). 

This alternate action switch is optional 
for NRZI units. When it is used, the 
REVERSE switch is not installed.. When 
depressed to select High Density, 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 4(B). 
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Care and Handling of Digital Magnetic Tape. Satis
factory performance of any digital magnetic tape 
system depends very heavily on the use of good mag
netic tape and upon proper handling of the tape by 
computer operators. Most data reliability problems 
begin with improper or careless handling of magnetic 
tape during the loading of the tape on the tape sys
tem or in removing the tape. Reliable performance of 
magnetic tape systems can be, to a great extent, 
assured by observing a few simple rules and adopting 
proper procedures in the handling of tape. 

Whenever magnetic tape is handled it should be borne 
in mind that the Mylar or polyester base on which the 
magnetic coating is applied is only 1 or 1.5 thou
sandths of an inch thick. The magnetic coating is only 
a fraction of that thickness. Several things happen 
when tape is improperly handled. One of the most 
serious types of damage is that in which the tape is 
bent, stretched, or otherwise physically deformed so 
that part of the magnetic coating is dislodged. This 
results in two possibilities for data errors. In the 
first case, the area from which the magnetic coating 
has been removed will no longer accept data when it 
is written in the area, and of course data cannot be 
recovered from that area. The second potential data 
error results from the redepositing of the loo~e oxide 
at some other location where it can cause the tape to 
be lifted from the head as the tape passes over the 
head. This again results in improper writing or reading 
of the data. 

Because of the fragility of the tape, it is important 
that it be handled as little as possible when putting 
the tape on the tape drive or removing it. At no 
time should the tape be handled in any area other than 
that ahead of the beginning-of-tape (BOT) marker. 
Should it be necessary, because of power failure or 
some other malfunction, to handle the tape at~any 
other point in its length, extreme care should be 
exercised to be sure that the edges are not deformed 
in any way and that no dirt, lint, or other potential 
contaminants be deposited on the oxide surface or back 
of the tape. Particles of dust or other material create 
potential errors in the same way that oxide dislodged 
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from the surface does, by lifting the tape away from 
the read and write heads. 

When handling the tape in any area, including the 
length used in threading or loading it on the tape 
drive, the tape should not be permitted to touch the 
floor or other surfaces where dust or dirt may be 
transferred to it. Only that length of tape actually 
required to thread the tape drive should be removed 
from the reel in the process of threading. Any extra 
length of tape that dangles or drops from the machine 
in the threading process will be likely to pick up 
dust or other contaminants. Care should be taken to 
prevent grease from the fingers from being transferred 
to the tape, and foods should not be brought into the 
area where computer tapes are used. 

When handling the reel upon which the tape is wound, 
the flanges of the reel should never be pressed against 
the tape wound on the reel. This is one of the most 
common sources of damage to tape. When the reel flanges 
are pressed against the tape, the tape edges protruding 
from the tape pack will be bent, curled and deformed 
so that oxide is dislodged and proper guiding of the 
tape is prevented. To handle the reel properly, it 
should be grasped with both hands at the outer edges 
so that any pressure required to hold the reel is 
directed toward the center opening. When mounting the 
reel on the hold-down knob of the tape drive, proper 
seating of the reel can be accomplished by pressing 
with the fingertips against the area within half an 
inch of the reel opening. There is a solid ring at 
this point: no tape is wound in the area and no tape 
damage to the tape can result. It is extremely impor
tant that the reel not be pressed on the tape drive 
in any way other than that described. If the flexible 
part of the reel flange is pressed to seat the reel 
properly, damage to the tape will result. 

In removing the tape from the tape handler, these same 
precautions should be observed. After unlocking the 
hold-down knob, the tape reel should again be grasped 
at the outer edges and extreme caution must be used 
to prevent the reel flange being brought forward to 
the edge of the tape pack. The tape handler does not 

II-II 



discriminate between damage to the front edge or rear 
edge of the tape. Damage to either edge of the tape 
results in the same eventual data unreliability. 
Cannisters used for storing the tape should always be 
handled carefully, with no abrupt motions or hard 
impacts. After the tape reel is removed from the 
cannister to load it on the tape drive, the tape 
cannister should immediately be closed and locked so 
that dust will not be introduced into the cannister 
while the tape is on the drive. Broken: chipped, or 
cracked cannisters should be discarded immediately. 
The cost of a cannister is small compared to the value 
of the data on a reel of magnetic tape. 

When tape has been in use for a long time and data 
errors begin to occur frequently, it is possible to 
have the tape cleaned and recertified for additional 
use. If recertification does not restore the tape to 
a satisfactory level of reliability, it should be dis
carded. Most modern digital magnetic tape, if proper
ly handled, will give long and reliable service. It 
will not last idefinitely, however, and a regular 
program of tape recertification will help to establish 
which tapes must be discarded to prevent costly errors 
and data processing system down-time. 

When tape is not in use, it should be stored in cannis
ters under temperature and humidity conditions pre
scribed by the tape manufacturer. Tape should never 
be stored or placed near electric motors, transformers, 
or any other device that may be expected to generate 
heavy magnetic fields. 
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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 perfonned after every eight 
hours of system use. Following are the steps to be carried out: 

1. Remove tape from the tape unit, 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 corne 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. See Figure 5. 
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Figure 5. Cleaning the Read/Write Head Assembly 
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4. Clean the face of the tape cleaner, following the 
same procedure described in step 3. 

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

6. Clean the roller guides (Figure 6), rotating them to 
be sure all surfaces are cleaned. Dry with a clean I 
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 firmly into place. 

CAPSTAN CLEANING should be performed 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 

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 engineers. Details of these 
additional procedures are described in Section VI. 
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Figure 6. Cleaning the Roller Guides 
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1. 

SECTION N 

INSTALlATION AND INITIAL CHECKOlJT 

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

UNPACKING AND INSPECTION 

Inspect the shipping conta.iner 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. (See Figure 
7, page IV-2.) Check items removed from shipping list to 
verify container contents. Contact a company representa
tiVe 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 OCCUlTed in transit. 

Check major component assemblies to determine if any assemblies or 
screws have been loosened. Tighten any loose screws or mounting 
hardware. Inspect input/output connectors. 
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~·~:.....:.--~SHIPPING FRAME 
T-OOIOI 

@ 

~~---CORNER BlOCKS 
~ 4REO'o (TOP) 

T- OO!03 

-w:'"'t--~<--i~~~~: 

UNPACKING PROCEDURE: 

SAVE'. ALL PARTS FOR FUTURE USE. 

1. OPEN SHIPPING BOX & REMOVE 4 CORNER BLOCKS. 
2. REMOVE TOP BASE FROM BOX. 
3. REMOVE TAPE TRANSPORT FROM BOX. 
4. REmVE STF.APPING & PROTECTIVE PADDING FROM TAPE TRANSPORT. 
5. REMOVE SHIPPI~G FRAME. 

DO NOT REMOVE BOTTOM BASE OR COR...~ER BLOCKS FROM BOTTOM OF' BOX. 

REPACKING PROCEDURE: 

(BOTTOM) 
T-OOI02 

1. ASSEMBLY SHIPPING FRAME TO TAPE TRANSPORT USING SCREWS PREVIOUSLY 
JU;MOVED. 

2. SECURE STRAPPING & PADDING AROUND TAPE TRANSPORT. 
3. PLACE TAPE TRANSPORT IN SHIPPING BOX. 
4. PLACE TOP BASE IN BOX. 
5. PLACE 4 CORNER BLOCKS & RESEAL SHIPPING BOX. 

Figure 7. Tape Transport Unpacking/Repacking Procedure 

IV-2 



2. INITIAL CHECKOUT PROCEDURES 

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

1. For applications not employing 115 VAC line power I 
verify that the appropriate primary power transformer 
wiring is correct. This can be accomplished by 
swinging out the power supply chassis and checking 
the v~iring 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 fOIWard until it reaches the BOT 
tab. The ON-LINE indicator should light when the 
BOT reaches the photosensor. At this point, there 
will be no action when the LOAD pushbutton is 
pressed. To remove the system from the on-line 
mode I press 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 press the 
RESET pushbutton to stop the tape. Be sure that when 
the transport is on line, the action of the FORWARD 
pushbutton is inoperative. 

6. 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. 

7 • U sing the FORWARD pushbutton I run several feet of tape 
onto the takeup reel. Press 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. 
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3. 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 8 & 9) is as follows: 

1 • Remove safety blocks from below hinges 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 deck. 

4. Replace safety blocks • 

.. -rr~ Itt 
./ I~ I: I: I' ' ... 2. 
• 11.312 

( , '~: J: 01~r.~~ 
r-------iT--+-t. ~ -:-- - t 

~ 

;r_31 gll.OO MAX . 
. Oll t 

:'~!-1' 
I I ,~ ... o 

I I ~ 
24_00 

I 
t 

Figure 8. Tape System Rack Mounting 
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MAKE NECESSARY ADJUSTMENTS WITH THESE SCREWS 

I 
I i 

NO. 1/4 FLAT WASHER (REDUCED O. D.) BONDED TO THIS HALF OF HINGE 

-- SAFETY BLOCK 
INSTALL AFTER DECK IS MOUNTED 

\ 
15.750 

\ 

Figure 9. Tape Transport Installation 
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4. INTERFACE REQUIREMENTS 

4. 1 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 shall be approvimately 30 twists per foot. 
Maximum cable length shall be 20 feet. The ground side of each 
pair shall terminate within a few inches of the line receiver or 
transmitter ground. Connectors shall-be Transitron 600-061-l8-SL 
or equivaient. Cables should be wired and strain relieved as sho\vn 
on Figure 10. 

CONTROL 

DATA 

DATA 

Figure 10. Interface Cable Installation 
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4.2 DAISY CHAINING (Units using 200632 Control Board and 
201142 Data Board) 

Up to four units can be daisy chained on the same bus s without 
any modification to any of the tape units tied in the daisy chain 
configuration. When the Unit Select option is installed, it is 
feasible to add or delete tape units from the buss and re-assign 
ne',J'1 tape unit addresses. 

The following features incorporated into the Mod 10 
Transport allow daisy chaining to become a simple operation. 

1 . Parallel Connectors 

Parallel Connectors are provided for all interface 
cables (Control, Write, and Read). The advantages 
of such a system are as follows: 

a) It allows all interface signals including the 
four select lines to enter and leave all the 
tape units in the daisy chain. 

b) It eliminates the requirement of using "T" 
cables. This facilitates daisy chaining since 
a drive may be added or removed by simply 
adding or removing a cable, thus· eliminating 
the requirement of modifying a cable to add 

is optimized since only the necessary cabling 
is used. 

2. Floating Line Terminators 

The line terminating resistors, rather than being 
mounted on the individual tape units, are packaged 
on a special terminator board assembly. This assembly 
is pluggable on any unit thereby facilitating a change 
to a different drive when a unit is added or removed 
from the chain. Regardless of what unit the termina
tor board is mounted on, as long as any unit on the 
line is energized, power will be supplied to it. 
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4.2. 1 

4.2.2 

4.2.2.1 

Daisy Chaining Cable Configuration Without a Unit Select Switch 

The following method is recommended when daisy chaining without 
the unit select option. (See Figure 11 .) With this method, the 
select lines are rotated in the "tape unit to tape unit" cable. 
Pin J of the tape unit will always be the active select line of the 
tape unit. If a tape unit is physically removed from the daisy 
chain, and a 1 to 1 adapter (Wang PiN 200749) is placed in place 
of the tape unit, the address of the tape units will remain 
unchanged. (In all following discussions, 1 to 1 implies a pin 
for pin connection.) (See Figure IIA.) However, if the tape unit 
and cable are removed, then the address of the tape units follow
ing the removed tape unit will all be reduced by one. (See 
Figure 11 B.) In any case, the address of the tape unit is fixed 
by its physical position if no adapter is used. 

The Read cable and the Write cable do not require any Signal 
rotation; and therefore are 1 to 1 cables ~ 

Daisy Chaining With Unit Select Switch 

When daisy chaining with the unit select option, all the cables 
(Control, Read, Write) are 1 to 1 cables. (See Figure l1C.) With 
the unit select switch installed, the operator has the freedom to 
give each of the four units in the daisy chain the logical address 
desired, regardless of its physical position on the buss. However 
the address for each drive must be unique. That is, each select 
line should select a different drive. 

T Cables 

The parallel connectors on the tape drive do not exclude the use 
of "T" cables. The connections would be identical to Figure II, 
11 B when used without the unit select option. If the unit select 
option is used I the connection would be as shown in Figure 11C. 
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Figure 11. Daisy Chaining Without Unit Select Option 
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4.3 INPUT REQUIREMENTS 

Input voltage requirements, 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 +5.5V 

TRUE (Logic 1) 0.0 to +0 .. 5V 

+5V 
+5V 

IN4003 

51 GNALo---------<lIII 51 GNALo----.--~---l"II 

G R 0 O-...-..,r------
'p 

G R D O--i60----..... 
,~ 

(A) Internal - Single Tape Unit (B) External - Multiple Tape Unit 

Figure 12. Input/Output Termination Configuration 
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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) 
Re'\'lind f1 line} \-'- Low Read Threshold 
Density Select (1 line) Select* (1 line) 

Off-line* (1 line) 

*These functions are not required for proper operation; 
therefore, they may be left disconnected. 

4.4 

4.4.1 

A 

The following on-line input signals (sections 4.4 and 
4.5) control 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. (TabJe 2 shows the pin connec
tions required to achieve correct interface with the 
tape controller.) 

INPUT CONTROL FUNCTIONS 

Select 

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 

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. 
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4.4.3 

4.4.4 

4.4.5 

4.4.6 

4.4.7 

Forward/Reverse 

The state of this line will determine the direction of 
tape motion upon receipt of a run command. When TRUE, 
the unit will be conditioned for forward motion. 
FALSE, it will be conditioned for reverse motion. 

v-fnen 
A 

transition shall not occur on thlS ~lne whl~e the Run/ 
Stop signal is TRUE, but may occur simultaneously to a 
change on it. 

Run/Stop 

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 ",.rill stop tape motion. 

Rewind 

A 2 J.lsec mlnlmum pulse on this line shall cause the tape 
transport to drive tape, at 150 ips, in the reverse direc
tion and stop at the Load Point, 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. 

Density Select 

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. 

Off-Line 

This is a level or a 2 J.lsec minimum pulse which resets 
the On-Line flip-flop to the ZERO state, placing the 
transport under manual control. It is gated only by 
Select in the transport logic, allowing an Off-Line 
command to be given while a Rewind is in progress. 
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Table 2. Input/Output Pin Assignments 

Connector 
Transi tron 600-06l-l8-SL Signal Nomenclature Signal Pin Ground Pin 

(or equivalent) 

r } 

J-16 SELECT 0 J -
SELECT. 1 

Option 8 -
SELECT 2 7 -

CONTROL SELECT 3 9 -
INPUTS I<C SELECT J 8 
FROM FORWARD/REVERSE C 3 
CUSTOMER RUN/STOP E 5 

REWIND H 7 
(See Figures B-23 OFF-LINE L 10 
and B-25) \. DENSITY SELECT D 4 

j READY STATUS T 16 
ON - LINE STATUS M 11 

STATUS REWINDING STATUS N 12 
OUTPUTS EOT STATUS U 17 
TO ~ BOT STATUS R 14 
CUSTOMER WRITE ENABLE STATUS P 13 

HI/LO DENSITY STATUS F 6 
*SPEED STATUS A 1 
" +5V TERMINATOR POWER S 

(Option) -- _.-

J-l WRITE WRITE PERMIT B 2 
DATA READ PERMIT E 5 
INPUT LOW READ THRESHOLD D 4 
CONNECTOR WRITE DATA STROBE A 1 

WRITE RESET C 3 
(See Figures B-32, WRITE DATA PARITY L 10 
B-33, B-35 and WRITE DATA 0 M 11 
B-36) WRITE DATA 1 N 12 

WRITE DATA 2 P 13 
WRITE DATA 3 R 14 
WRITE DATA 4 S 15 
WRITE DATA 5 T 16 
WRITE DATA 6 U 17 
WRITE DATA 7 V 18 
+5v TERMINATOR 

POWER (Option) K 

J-6 READ READ STROBE 2 B 
DATA READ DATA PARITY 1 A 
OUTPUT READ DATA 0 3 C 
CONNECTOR READ DATA 1 4 D 

(See FiguresB-32, READ DATA 2 8 J 
B-33, B-35 and READ DATA 3 9 K 
B-36) READ DATA 4 14 R 

READ DATA 5 15 S 
READ DATA 6 17 U 
READ DATA 7 18 V 
NRZI STATUS 10 L 
7 TRACK STATUS 11 M 

*Available only on Daisy Chain Assembly 200632. 
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4. 5 IbJ-rpUT DATA FtJNCTIONS 

4.S.1 

4.S.2 

4.S.3 

Write Data 

One ,~.lip.e .. is required for each bit in a character. The 
write data lines establish the controlling condition 
for the NRZI write register. When~g,~_, the state of 
the corresponding_!lip~-:>f~~p __ ~~.!l b~ ch_a~~ed at the time 
of the 'vAlri te data strobe. (,tICi) 'l'his will change the direc
tion ofthe---curre"nE--fhrough the write head and establish 
a flux reversal (ONE) on the tape. When FALSE, the ._ 
state of the fl~p- flop ~tlillnotbe ,?hanged at the time 
of the writ~-'-d~t~"-~t~~b-~:-"'-ThI-s'-';ili"r~~su1t in no change 
in the dlr'ectroo~orwrite head current, hence no flux 
reversal (ZERO) will be on tape. These data lines must 
be.J!~J_q._ ~~_t~.~.d:y through the time interval from O. S usee. 
before t() O. 5psecafterthe write data strobe. A mini-
:.n~~~,.2~:f-:~n~ .. , .. ~9a~~,iIW~~li~_s'~: 1?i:~,5!i.iii,:tQ£:~=i~~-~-~~_tL~. 

cJl-.;: ,i} f :::,t::..T 
Write Data Strobe 

A 2 llsec Eulse on this line causes a change in the state 
of any }~~:gZI~._~ri te register cell for which the correspon
ding write data line is TRUE. One pulse is required for 
each ch~'a:cter to be recorded. The recording densi ty is 
determineg. _:Qy. the tape speecl and the frequency of the 
pulses. The frequency will be stable within 0.25 per-
cent. ..L~.' 

r~ 
Write Reset 

A 2 ~sec pulse on this line resets the .. NB-~_!._~!,i~e".£~g!ster. 
This pulse is used to write the longitudinal parity ch,eck 
(LPC) ~ha,~.~~:ter at the end of e~_g.h,·.RJ_q~c~c>.t.j;;1~~, creat
tl1~J, __ .a.n.ev_e~_ .. ~El!1?e~. of._~.f;t._~ .. ~.,F,,~ver.sals (0f}e I s) in each 
track of the blocke 

H·'~";\ •• , .• " .. w .... _""r.'__ ,. 

In a ~en::-_tr_a"cksystem, this pulse occurs four charac
ter times after the last write data strobe of every block 
of data. 

In a nine-track system, this pulse occurs_~,:bg]l"f;:._ chqrac
ter times after the last write data strobe of every 
block of data. 
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4.5.4 

4.5.5 

4.5.6 

Read Permit 

The read permi t line is used to enable all the read 
circuitry. When this line goes FALSE, the strobe 
generator is disabled and the read register is DC 
reset. This line can be tied permanently TRUE. 

Write Permit 

When a write enable ring is on the file reel and write 
permit is TRUE, the tape transport is placed in the 
wri te mode. 

Low Read Threshold Select 

A TRUE level on this line selects a low threshold level 
(12 percent) for the read signals, allowing for the 
detection of marginal areas of tape. A FALSE level on 
this line selects the normal read signal threshold leva 
(25 percent). 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 percent~ 

4.6 OUTPUT REQUIREMENTS 

A 

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

Output Requirements 

FALSE (Logic 0) User terminates line 
as shown in Figure 12 (A) 

TRUE (Logic 1) 0.0 to +0.5V 

Output Current Level 

FALSE level Open collector 

TRUE level 40 milliamp max sink 
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4.7 

Output Functions 

Output Control Status Lines Output Data Lines 

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

Rewinding Status (1 line) Read Strobe (1 line) 

EDT Status (1 line) *NRZI Status (1 line) 

BOI' Status (1 line) *7 Track Status (1 line) 

Write Enable Status (1 line) 

Hi/Lo Density Status (1 line) 

Speed Status (1 line) 

*On daisy chain data board assembly 201142 only. 

The following on-line output signals (sections 4.7 and 
4.8) provide the data functions when the unit is ready 
and selected. The control status functions are acti
vated when on-line and selected. (Refer to Table 2 
for pin connections.) 

OUTPUT CONTROL FUNCTIONS 

4.7.1 Ready Status 

4.7. 2 

4.7.3 

4.7.4 

4.7.5 

This line is TRUE when the transport interlocks are 
made and the unit is on-line. 

On-Line Status 

When TRUE, this line indicates that the on-line flip
flop is set and the transport is under remote control. 

Rewinding Status 

When TRUE, this line indicates that the tape transport 
is rewinding. The rewinding function is completed 
when the tape stops at the Load Point. 

EOI' Status 

When TRUE, this line indicates that the tape transport 
is sensing the EOI' r.eflective marker. 

BOI' Status 

When TRUE, this line indicates that the tape transport 
is sensing the BOI' reflective marker. 
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4.7.6 

4.7.7 

4.7.8 

4.8 

4.8.1 

4.8.2 

4.8.3 

4.8.4 

A 

Write Enable Status 

A TRUE level on this line indicates that a write 
enable ring has been installed on the supply reel. 

Hi/Low Densi ty Status 

When this line is TRUE, the transport has been set for 
low-density operation, and the read circuitry has been 
conditioned accordingly. This line is used only for 
seven-channel systems. 

Speed Status 

When this line is TRUE, it indicates to the system that 
the selected tape unit operates at the lower one of 
two tape speeds. This line is utilized when two or more 
drives of different tape speeds are used in a daisy 
chain system. 

OUTPUT DATA FUNCTIONS 

Read Data 

One for each bit in a character. The data is in the form 
of. pt;l,lse.a~,~Q~.C.llxrJng, ,$JIllyJja~tng9g~~,.lY an2rcoi'i1~c'[de-nE"~i-th-~-~--
t.h~_Re9:.,£iJ~tt.fQ:e.~.~J2~~1,~e. The pJ:..g§.,~,pceof a, pul_s,~ indicates 
a.J)NE and the absence of a puls~ inCliq,§..:t~§;,~_.a,_ZERO. These 

~~~~.,~s ha 1_1 .. ~b~~,~, .. J?~:~~~_,~± ~".~~ .. 

Read Strobe Pulse 

'r]le Read Strobe line shall provide a pulse of 2 I-lse~., for 
each data character read from tape. This Ey:ls~e shall be 
c oi n~:Lg~J11. ~_~.tJJ). __ ~.:t:J~~,~ da tCi _ pul s e s • 

NRZI Status' 

This line is TRUE whenever the tape unit is Selected and 
On-Line, and indicates to the controller that the selec
ted tape unit is a NRZI drive as opposed to a PE (Phase 
Encode) drive. This line is available only on the daisy 
chain data board assembly 201142. 

7 Track Status 

When this line is TRUE, it indicates to the controller 
that the selected tape unit has a 7 track head. This 
line is available only on the daisy chain data board 
assembly 201142. 
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1. 

SECTION V 

PRINCIPLES OF OPERATION 

For best understanding of the principles of operation of the Mod 10 
tape system, the major suPassemblies 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. Capstan drive and selVO system 

3. Reef drive and servo systems 

4. Conlrol electronics 

5. Data electronics 

POWER SUPPLY 

A single assembly supplies power to the entire system, handling the 
needs of the capstan and reel drive systems, the data electronics and 
the option electronics. As shown in Figure 13, AC power to the system 
is controlled by a double-pole I single-throw switch on the power supply 
chassis and by a Single-pole I single-throw pushbutton switch on the 
operator1s 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 POWE~r 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, +13 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.1 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. When 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 lone for 50 Hz ~nd 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 when 

The strobe pattern will be present only on machines operating at 12.5, 
25, or 37.5 inches per second. Thus, 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. , 
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 rewind 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 R 1 and 
R2 in Figure 14 in combination with R3 and R4 I function as a 

V-3 



< 
I 

.t:a. 
INPUTS 
FROM 
LOGIC 

-----

-

FWD 

REV 

REWIND 

- RI 
RAMP A~y GEN 

--

R2 

~-
RAMP AA - GEN v y 

S 
AM 

-. 

ERVO 
PLIFIER 

R4 

CAPSTAN 
MOTOR 

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

R3 
-. 

FROM 
~------.-4'-----TACHOMETER 

Figure 14. Capstan Drive and Servo System 



3. 

summing network to control the capstan speed. C\L."Tent ·Uu·ough R3 is 
generated in the tachometer, 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 0.1 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 R1 and R2 ~ 

Either a J~~~rd_2!. rev~rse command to the ram~.,g~.!!~E~~~~~pr~ced~ng 
Rl establishes tape motion I in tJ'1e appropriate direction. The dis ~ 
tances travel~(~t.dur,i.ng acceJer~,tio:r:t Qr, . .c!~,c~l~,ra,tion are such that an 
IBM -compatible interrecord gap is g~n~rated. Forward and reverse 
comm"'ancfsgenerate' currents" through R1 having opposite polarities. 
Symmetry of the startalld stoP. tim~s and dist.ances is readily achieved 
through the potentio~'eters"- in'- the 'forward ailCf reverse inpu!~_to_!h~'~p 
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, 
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_f?~9Qp.d 
timf.t constant. This provides a time interval that permits the tape to 
aC9~EZ!erC!t~ to 150 ips without exceeding the storage capacity of the 
servo arms. Fali time is nominally a 0.5 second ramp and it assures 
tha t the storag~ arm capacity is not exceeded-~s'-the tape slows and 
halts. 

When the system is in the ready state, the tape is held motionles s 
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 permit 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 nomiI)al tape speed without 
program restrictions. 
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Operation of t,.~e 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, the ann moves up or down and the position of 
the mask between the light source and the light-sensing element 
changes. When the mask is at the appropriate position I 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 reei 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 
vi~lent impact of the· anns against their stops. 

Spring tension on the servo anns 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 tum 
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 without damage 
or spilling of the tape. 

Potentiometer adjustments are provided on the transport board to permit 
proper setting of each swing arm position. A potentiometer adjustment 
is also provided to set the gain of each reel servo amplifier I compensating 
for the nonnal manufacturing tolerances in components. 

CONTROL ELECTRONICS 

The control portion of the transport electronics printed circuit board 
(see Figure 17) rec eives its primary inputs from the operator'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 ann 
retract motor, returning the servo arms to the load position. With 
the arms in the load position, the ready relay (Kl) is unenergized 
and all three servo motors are shorted to ground. Interlock 
switches, S11 and S13, are also open, thus preventing latching of 
the ready relay (see Figure 18). The operator may then mount tape 
on the reel as specified in the instructions in Section II. When 
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, and the series string of interlock 
switches (S10, S11, S12, S13) will be in their N.C. position. As 
the retract motor continues to turn, the load cam detent will be 
seen by the load cam switch S14, and a momentary ground will be 
transmitted to the ready relay terminal, KI-I0. 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 S 10 through S13 is opened, the ready relay (Kl) is de
energized. When the ready relay is energized, 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, 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 net'Nork times out and then the ready status 
line to the tape controller unit goes TRUE. 

The LOAD indica tor at the opera tor's control panel 
is illuminated. 
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In summary, reg.gy~§!glll.§Q:utput to the Jape c9Qtroller will not 
be TRUE, unless there is no locally init~Cl.te9 fornard or reverse 
m~ti;-rl;~ th~r~~"::t~;'~2_~I~~!~£l.tIJ.prQgre s ~~~'~d ~~-Sh~n~q~J .r5~~~·dYJ 
on-line statu~ I and s_~,le£!~.~ .. ,.sta!~~._.?re ~?~~ TRU~. 

4" 2 BRAKE LOGIC (OPTIONAL) 

Figure 19A diagrams the brake logic. \AyThen power is initially 
turned on and if the retract position input is high (open), the 
flip-flop is set, and the retract relay driver I] is held off. The 
load cam driver I2 and the brake relay driver D are also held 
off at this time if the input term Load P. B. is at ground. (Under 
normal system operation this input is depressed). When the Load 
P. B. input is High gate A is enabled and turns on 12' 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 I 
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, is on. This allows normal loading and unloading 
with the arms retracting automatically. 
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In summary, ready status output to the tape controller will not 
be TRUE unless there is no locally initiated forward or reverse 
motion, there is no rewind in progress, and mechanical ready I 
on-iine status, and selected status are all TRUE. 

4.3 RESET AND ON-LINE LOGIC 

\'Vhen on-line status is TRUE, all pushbutton s~Nitches at the 
operator's control panel are disabled except RESET. 

Pressing RESET at the control panel DC resets the terms Rewind, 
Motion (Forward or Reverse) I and On-Line to FALSE. Remote con
trol of the transport can be restored after a RESET action by 
pressing 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 
seIVos 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 (U20 7 A, U2 0 7B, and U208 in 
Figure 20), and the output of U207A will be TRUE (low). This output 
is transmitted through NOR-gate U213B, which OR's the local and 
remote forward commands and presents a forward (+) signal to the 
capstan 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 with a forward command. With the motion latch set by the 
REVERSE pushbutton, the output of U207B 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. 
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Local reverse or forward motion is terminated if a RESET ACTION is 
taken I if the transport is mechanically not ready, or if the terms 
EOT I BOT I or Rewind are TRUE. 

When the transport is in the on-line mode, the OCP-enable line will 
be FALSE (high), thus disabling the FORWARD and REVERSE pushbutton 
inputs to the motion latch. The NAND-gates labeled U209A and 
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 term (NOT BOT) on 
its input. This term 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, whether it stems 
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, 
U210A, U210B, and U211A. The flip-flop labeled U210A in the dia
gram is set initially either by the REWIND pushbutton through NAND
gate U208, or by the remote rewind command through NAND-gate U209. 
The NAND-gate labeled U212 decodes the outputs of flip-flops U210A 
and U210B and presents ~ rewind (-) command to the capstan rewind 

control through U214. When the capstan servo receives the rewind(-} 
and reverse-for-rewind signals, 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 1s taken, 
the leading edge of the BOT tab loads flip-flop U211A and the trailing 
edge loads flip-flop U2108. With U210B set, the inputs to U212 are 
no longer TRUE, and the rewind signals to the capstan servo are ter
minated. The capstan ramps to a stop I a set-forward pulse is generated, 
and the tape drive begins searching forward for BOT. When BOT is 
reached, the series of three flip-flops (U210A, U210B, and U211) is 
reset and tape motion ceases. 

At this point, 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, 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 r BOT I and Rewind. 
Under these conditions I the easy unload latch I comprising U20S and 
U214, is set, and an unload (-) signal is sent to the fixed reel servo. 
The fixed reel servo is biased to a position very close to the stop, 
and the shortened stroke of the servo arms when tape tension is los t 
prevents accidental damage to the tape as it unloads. The unload 
latch is reset only by the term 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, the tape drive 
will attempt a"~earch 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 
(U211) and a positive pulse generator (U219A and U219B). The flip
flop is set when the write enable line from the controller is TRUE (high), 
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 C2IB. 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 U201), 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 write 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, 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. 

v - 17 



I I 
Q WRITE ENABLE 

WRITE ENABLE (+) ----41, ....... ---------. J .. TO DATA 

U211 
T 

"X:l~--t-.... K R 

READY 

+5V 

R265 

MOTION -----r-~ 

R264 I C217 

-. 

R266 

MOTION 

I 
U219A ----...... , 

I 
I , 

T INPUT 

--..ltd I--
Figure 22. Simplified Logic of Write Enable Control 

v - 18 



< 

OCP 
LOAD 
PB 

+5v 

TRANSPORT 
READY 

J7 

-E~ 
WRITE: FILE PROTECT + V

O
_ T ~ 7 .. POWER 

S1rATUS ----U ~O:-----~l"-----. GATE 

+12V
JJ ~K 

+5V LLO 
-----.~~-------,---,--

-• 

Figure 23. File Protect Logic 



When the LOAD pushbutton is pressed, the logic releases the solenoid. 
This is done to sample if there truly is a write enable ring in place, 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, diagrammed in Figure 24, provides three basic ready 
signals: 

a) Select & Ready (+) from U20S, which conditions the 
data electronics to accept and transmit information 
to the controller. 

b) Ready & On Line from U201, 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 transport. 

The ready signal is generated by the following logic equation: 

READY = (DELAYED MOTION) · (REWIND)· (RESET + MECH. READY + RESET REWIND) 

5. 

and is mechanized by U21S. 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-GRid 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 N.BZI mode of recording, a :: 11: is represented by a change of 
direction of magnetization between'~po-sitive and negative saturation 
levels, and a II 01\ is represented by no change of magnetization. The 
data electronics subsystem provides a format that is compatible with 
the IBM 727-729, 7-track format, at data densities of 200, 556, and 800 
cpi. The subsystem also provides compatibility with the IBM 2400 series I 

USASCII-compatible 9-track format at data densities of 800 cpi. Figures 25 
and 26 present the 1- 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, in the I-track format the iongitudinal redundancy check 
character (LRCC) only is written, whereas in the 9-track format, both 
a cyclic redundancy check character (CRCC) and an LRCC are written. 

TheCRC. 9h9,J_C!gt~,r is supplied together with a sJJlgJ~"",..~!l~,g~!~ ___ mphe_-
, signal by the customer to the transport interface. It is separated by V- four characte_r_s..Q~ces from the l~t gs's &haracter of the previous re-

.) cord. In the 9-track system, the LRC character is written four character 
spaces after the CRCC character, whereas in the 7-track system, the 
LRC character is written four character spaces after the last data 
character of the previous record. The LRCc.Q.9.,t9_c.!~.r.,J;;~ wr,!tl~JL.Qy, 
the cu stQme.r",tr.9..rl§.lJl~1ti,QSlIIJ:l!~ Y!IY..!'~. __ ~.M.I)LIfIF;RJ_~~~§E~'t~$lgnal, (~e~?_c!!D.9_ 
e_ctg.el.,,_?!_~pe ,Qroper ~me. This ...s.i.ru19l.(~_sJ~._ts the :wr.itfLfl.Ul;:flops causing 
the total nuUlber,pfJJl~gQe~!g;~J!9ntr~.I]§J~tQ.ns in,a.ny tragI< tQ .be an even 
numbe.r"~ 

The In~.~r=r~90r=c1 G2E _ (IRG) displacement is nominally 0.6 inch for 
9-channel systems a~.z_§_J!'!~h _!Qt: 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 di~tQnce is the distance 
travel~gJ~~_~t.RQJtllQ.D_Jh~!~ll~Lfrom t.het.inte_.1:he LRQC charaqter 
is placed on .tapa"until,a .. ~.tQP -GomJlland.,is .. 1s..s,ued. In dual gap 
systems I if the read data is used to sense the e~..l.lbJLte..QQrd, 
the stQ12 delay distance is the distanc_~ ~trav~~Jj . .JrQIJl __ tbJiLllnte the 
L.R.CQ is s~n§..~.J:iJ._~'~hX~.ad_l;>1:1s until the stQ~ CQmmQng.j.$._J~stl.e.d. 
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.W-ti1e Dgl~y t1IJle sU~.Q[9gJ:iate 
to the_start diwnce .. _1.s...ggngrated in the customer's controller. 

A tape mark is used to separate files of infonnation recorded on tape. 
The tape mark configuration for 7- and 9-track systems is shown 1n 
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_.iA~s.s.u.ed, followed 
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5.1.1 

5.1.2 

aJ tl}~_prope~. __ .!-!~£.y !.~e _~apemark character together with its write 
data ~,tx:o~, which in turn is followed by the LRC chara9t~.r._,M,!.n~.n 
fQUf charllcter sQac§..§ 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 format. 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, 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, of course, 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, the write strobe pulse 
passes data on that line through the data strobe reset logic gates, which 
consist of two NAND-gates, aRId together (see the block labeled A in 
the figure). If a given data line is FALSE, 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, whose contents 
are then converted into currents by the head drivers. The head drivers 
operate the write heads, 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, this pulse enters eight character 
times after the last strobe of the data block; in the seven-channel 
configuration, 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 information is not recorded on tape unless re
cording is deliberately intended. The logic created for this is such 
that if anyone of the terms Motion, Write Enable I 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 
povler gate (see Figure 31). This is an AND-gate function that com
prises the terms Write Enable (or Write Permit), Select & Ready, and 
File Protect. (Write power 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 , 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, 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 
phase splitter output signal level is adjusted to 12 volts peak to peak 
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-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 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 l s data line. 
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Auxiliary to this general flow of read data, several other functional 
circuits complete and control the read data generation and transfer 
process. These auxiliary functions are described in the subsections 
following. 

Stiobe 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 nine-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, 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
low density select function changes the pu!s~ 'widt.~ 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 1s 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, 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 -on! 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 
state of this line has 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, disabling its operation during rewinding. 

DATA ELECTRONICS, SINGLE GAP SYSTEMS 

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, 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, 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, and the tape cleaner. The photosense 
assembly is a self;-contained unit that is connected by cable to the 
transport electronics printed circ~it board. The tape cleaner, whose 
operation is entirely mechanical, is ideally positioned so that the 
cleaned tape passes directly to the read/write head, minim.izing 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, of course, 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 ceBs • 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, the register will not change 
states; hence, 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 't.'1e seven-channel CO Ilfiguration 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 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 
r~gister 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. If both inputs are TRUE, the DC set 
input to the register goes FALSE, 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 the 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, 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, picks up this 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 bias is fed into the input of the 

(Continued on page V-41) 
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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 I which in turn generates a digital 
....... 1 ............... " ....... ,.._ ...... -...:1.: ..... ,.. ........ "J,.. ........ ,.." ........ ",. ...... " ...... ..,.3 ... ..,,, .... \..._ .................... 1 ... ~.& .. \...,.... ..... 'WI'IIIi~1,...,,.. ,..a"''P'Il~1 
pU..I..:H::; VVUVi:»C U.O.l..I..l.U':::f CU':::fC vV.L.LCi:»PVUUi:» &OV &oue pea"" V.I. Wle OUO.l.V':::f i:».I.':::fuO.l. 

and is used to load the read register at that time. The contents of the 
read register are sent to L"1e output driver and thence to the customer's 
data line. 

Auxiliary to this general flow of read data I several other functional 
circuits are implemented to complete and control the read 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 
OR'd 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 delayed reset pulse network, allowing 500 nanoseconds 
for scanning of the data line s 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 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 I 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 I 

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-thresnold 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, logic symbols are used to represent certain logical 
functions or integrated circuit elements. The accepted integrated 
circuit manufacturer's industry standard symbols are used here. 

Since DTL and TTL logic is being employed, it is of the typical 
inverting type, utilizing NAND=NOR eiements rather than AND
OR devices. 

Although the same device is used to implement both the NAND 
and the NOR function, 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, shown as a small circle 
at the input or output of the device, 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 +5 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 +5 volts (TRUE state) if anyone, or any combination of A I B I 
or C, is at zero volts. Typically, 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 "1" 
output and a negative going pulse at the "0" output and these 
are initiated at the time that the input pulse transitions to its 
TRUE state. 

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

Designation 

J 
K 
T 

SD 
CD 
1 
o 

Function 

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

The following 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 SO 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 L H 

H L X H L H H H Synchronous 
Q'neration 
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TABLE 3 

SYM BOL NAM E LOGICAL EQUATION 

NEGATIVE INVERTER B = A 

I 
B 

POSITIVE INVERTER B = A I . Iii 

I POSITIVE NAND GATE 

I -
D = ABC 

, 

I ~~ t 

I I I NEGATIVE NOR GATE D=A+B+C 

I 
A: 

B:. 
I 
I C~ 

.. -
~ • D 

~--V 

~ 
--aT 

-KC Q ... D ~ 

i 
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I 
I 
I 
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............ 
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l-q- _J SS I 
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I I 
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SECTION VI 

MAINTENANCE ON SITE 

Before any Mod 10 tape transport leaves the factory I each of 
its components has been thoroughly tested and all adjustments 
have been made to ensure reliable operation. However, 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 e As the table suggests I some 
supplies should also be available to the operator for daily or 
shift-end cleaning. 

Table 5 offers a suggested schedule for preventive maintenance e 

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 perfonned by a service engineer--are described 
in connection with the repair procedures for the suba s sembly to 
which they pertain. 

In the pages that follow, instructions are provided for replace
ments, readjustments, 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, 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, the maintenance instructions are 
organized in terms of subassembly units. 
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Table 4. Maintenance Tools and Supplies 

FOR THE OPERATOR 

Lint-free cloth 
Cotton swabs 

Isopropyl alcohol 

FOR THE SERVICE ENGINEER 

Equipment 

Hex. wrench set 

~n 1 ; njQo ~~1"rjQon ,.'h -r----- .. - -_.-.. 
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 
XIO 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, 6, 8, 10 and 1/4 
cap screws and set screws 

For 
For 7/l6-inch bolts 

Phillips 
Standard blade 

WANGCO PiN T-OOOIO 
Triplett Model 800 or equivalent 
WANGCO PI N T-00002 
Tektronix 547 or equivalent 
Tektronix lAl or equivalent 
Tektronix 
WANGCO PiN 200203 
IBM #432640 or 432641 
IBM #461108 or 432152 
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Table 5. Suggested Schedule for Preventive Maintenance 

Maintenance 
Task 

Clean Head, Tape 
Cleaner Face, Head 
Guides, & 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 Cap stan 
Drive Assembly 

II Interval II 
I 

(in operating hours) 

8 
(Daily) 

8 
(Daily) . 

I 8 II 
t 

(Daily) I , 
I (Approx. 4 months) 

I -
! 

1 
~ 

~ 

(as required) i 

2,000 

I 
i ' 
J j 
I ~ 

f ~ 5,000 1 I ! i 
10,000 II I , 

I I I 
10,000 ( i 

t ~ 

II II 
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1. 

1.1 

POWER SUPPLY MAINTENANCE 

CHECKING VNREGULATED POWER SUPPLY 

A check may be made of the unregulated power supply by testing 
with a voltmeter 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 

1 .2 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. 

1.3 FUSES 

Five fuses I in the unregulated power supply lines I are located on 
the power ~upply subassembly. Fl 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 v0lt 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 terminal strip TBI under the power 
supply chassis. 
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2. 

3. 

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

OPENING OF POWER SUPPLY ASSEMBLY 

The opening of the pO\lIler 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. 

2. 

3. 

4. 

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

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

Swing assembly 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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Figure 43. How To Open Power Supply 
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Figure 44. Transport Circuit Module Removal 
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4. 

5. 

to prevent damage vvhen screvvs are removed. The 
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, perform 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, 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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......... DATA ELECTRONICS PWB ASSY. 
MOUNTING HOLES (TYP). 

Figure 45. Data Module Removal 
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Figure 46. Control Panel SVlitch Removal 
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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 adj ustments 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 rollowing procedure. 

CAUTION: SYSTEIvi PO"VER iviUST BE TURNED OFF 
PRIOR TO DISCONNECTING OR CONNECTING 
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 described in Section 12.3. 

7 • Perform the data 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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Figure 47. Head Assembly Removal 
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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 
t.his cable is free;o Disconnect PII connector.' 

3 • Replace photosense unit and reinstall read/write 
.... 'I .. .. ... • ...... 1"'\.. .. .. ... "I.. 

neaa assemDiY. 1\aJust K:ll:> as aescrlDea 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 I magnetic head I and base 
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, 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, 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. 

8.1 

8.3 

DECK OVERLAY REMOVAL 

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

REMOVAL 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 clips 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 c9nfiguration have the three 
screws through the cover, ignore step 1 and remove 
these screws holding the reel in place. Remove reel. 

REiviOVAL OF FIXED GUIDE POST ASSEivlBLIES 

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 adjusted 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 
acces sible 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 possible damage to it. 

4. Lift off overlay. 
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Figure 48. Fixed Reel Removal 
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o DECK OVERLAY MOUNTING SCREWS 

Figure 49. Deck Overlay Removal 

VI - 18 



9. CAPSTAN AND CAPSTAN MOTOR REPLACEMENT 

9.1 CAPSTAN ONLY 

The capstan can be removed and replaced by releasing the Allen 
screw on the top of the capstan motor shaft I l101ding the shaft 
by the flats provided. Note the orientation of the capstan before 
removing it I and ensure that it is replaced in the same position e 

Capstan speed adjustments are specified in a later section. 

9.2 CAPSTAN DRIV"E 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 s crews holding motor to transport 
deck. 

4. Replace capstandr!ve assembly .. 

5. Replace capstan (see 9. 1) • 

6.. Perform the adjustments for speed and start/stop 
ramps a s des cribed in subsections 15. 2 .. 2 - 15. 2 • 4. 

9.3 CALCUIATING CAPSTAN SPEED ERROR 

The 50160 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: 

624 
E= ~ %; 

where V is nominal speed in ips, and T is the time in seconds for the 
image to drift one revolution. If the error exceeds 1% re-adjust speed 
per section VI-1S.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 operation. Re
placement is as follows: 

I. Remove overlay. 

2. Remove hub of motor to be replaced (two set screws). 
NOTE: if WCP fixture # PiN T-00002 is not available, 
measure and record the distance from the reference 
boss 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, 
which sets the position of the outer flange to a 
distance O. 727 inch above the adjacent reference 
boss. . If fi~ture 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, 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.) 

I . 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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CA) Fixed Guide 
200036 200217 

Item No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

(B) Self Aligning Guide 
200425 

Description 

Ring, Reta ining Ext. 
Washer, Shim 
Bearing I Roller 
Drum 
Spring 
Shaft 
Ring IReta ining Ext. 
Washer, Shim 
Bearing, Roller 
Drum 
Sleeve, Pin Retaining 
Sleeve I Bearing 
Pin 
Spring 
Shaft 
Screw, Button Hd 2-56 x 3/16 
Washer, Belleville 
Sleeve, Bearing 
Shaft 

• (C) Fixed Eccentric Guide 
200PlO 

WCP Part No. 

100132-001 
200077-001 
100006-001 
200023 
200156 
200037 
100132-002 
200077-003 
100006-002 
200419 
200423 
200420 
20·0422 
200421 
200418 
100039-903 
100256 
200752 
200766 

Figure 50. Guide Bearing Replacement 
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12. 

12.1 

12.1.1 

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 skew 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, 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 between 
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 Swing Arm Roller Guide 

Basic mechanical alignment of this guide is simplified through 
the use of a special tool, WCP # T-OOOlO, 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 (:tt8 screw) such that the roller guide trough mates 
with the alignment tool. 
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...--______ FILE REEL SWING ARM 
ROLLER GUIDE 

FILE REEL FIXED 
,ROLLER GUIDE 

I 

FIXED I ...... ,._~ 
HEAD GUIDE-

( A ) 

READ HEAD __ liI.:., __ ""'. 

FIXED 
HEAD GUI DE --t-i-.t-~ 

( B ) 

'---- FIXED REEL 

FIXED REEL SWING ARM 
ROLLER GUIDE 

FIXED REEL FIXED 
----ROLLER GUIDE 

REVERSE TRACKING 
-----ROLLER GUIDE 

L...-______ CAPSTAN 

Figure 51. Tape Guide Diagram 
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--wcp PART NO. T-OOOIO 
I NO.8 SCREW 

Figure 52. File Reel Arm Guide Alignment 
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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 
roBer guide iocking 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 drum should be presented to the alignment 
tool by pressing against the roller guide as this 
cool ........ " 1.+,... co +h"", "",-1=-1=,.,.,..+ ,,-1= +~n.'" +,...", ... 01"", " ... +h" """."':"" 
w~UlU4Q" ... o;J I.~" ... ~4.L ... "''' V.L I.u,,tJ ... """'w~"'" v~, "', ... U, Ul. 

5. Shims should be replaced as required under 
Paragraph 16. 7 or 17 .4. 

File Reel Fixed Roller Guide 

This guide must be aligned to the swing arm roller guide. This 
may be done visually by rotating the file r.eel 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 of 
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. 

REVERSE 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, adjust the position of 
the fixed reel swing arm at its pivot (#8 screw) and 
align the adjacent 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" between 
forward and reverse should not be greater than .01 inch 
with the reverse tracking guide removed. 

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

5 • Now that all the alignments are complete, check the 
results by following the procedure in the next section. 
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ECCENTRIC TILT 
ADJUSTMENT 
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/ 
LOCKING SCREW 

Figure 53. Tilt Adjustment - File Reel Arm Guide 
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FILE REEL FIXED 
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FILE REEL SWING ARM 
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( A ) 

:: .. 
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ENTERS FIXED GUIDE 
TROUGH FOR SCUFFING 
OF EDGES. 

VIEW' A 

Figure 54. File Reel Fixed Guide Adjustment 
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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, but the pha se relationship between the two 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 required includes an oscilloscope I 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: 

a) Mode--Chop, AC. 

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

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

d) Sweeptime--5 }A sec/em . 

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 602 for 
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 systems. 

4. Load the scratch-pad tape and run tape in the forward 
direction under manual control. Record T1 (~sec). 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 5S. 
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5 • The value of T 2 should be related to T 1 by the 
following equation: 

75 T" :-T. + sec~ 
" 1 - V 

where V represents the transport speed. If this 
condition is not met, b'1en eit.lier there is tape \.llalk 
on the capstan I or the file reel swing arm guide is 
improperly set. Retrack the unit per the procedure 
described in subsection 12.1 and 12.2 

I TI T . ... 

2 I 
REVERSE -PORWARD 

~ S: ~ 
...... 
~lRECTION 

~ ~ DIRECTION I ""~ 
/) 1(/ I l\\' ~ l' irl/, ~\\ 

III} 1\\\ -.J 
V IIJ[I \' l\ 

rill \ l\\ I ~ WIJ i\\' 
~II/ l\\' I \l ru 1\\' ~ T 

.1. -5 -4 -3 t\ -2 -1 0 , V 2 3 1"4\ 5 .&. 

~/I ,\\ / ~~ I \\" 
~VI \\~ II j fl, 1 I I\l" 

lLN \~~ /J , -- FF( ~IIf~tf 

Figure 55.· Checking Tape Tracking, Desired Waveform 

13. REGULATED POWER SUPPLY ADJUSTMENTS 

Three potentiometer adjustments 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 TPI (+) & TP4(-) 

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

-12 Volts R21 TP3 (-) & TP4 (+) 
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14. ARM SENSE MODULE ADJUSTMENTS 

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

The power must be ON and the transport must be RESET at the 
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, re
position cam as specified in subsection 6. 

2. Connect a voltmeter between test point 424 and 
ground on the transport board. (See Figure B24e) 

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 B24.) 

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 B24.) 

2. Adjust potentiometer R215 so that the voltmeter 
reads O.OV ± 0.15V while tape is loaded on the 
transport but neither tab is 

CAPSTAN SERVO ADJUSTMENT 

Five adjustments are required to ensu~e 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 B24 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 R4l5 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 TP5 (S/G module). 

P = 1250 Ilsec 
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 (Sec. 15.2.2) 
while running in reverse using potentiometer R4ll. 

2. Duplicate the procedure of step 2 (Sec. 15.2.2) 
while running in reverse using potentiometer R4l1. 

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 
::. ... "'nc Mn+-;n'!"'!l +-CC!+ .,...,n;'!"'!I+- ?nA ::::!'!"'!IA nhC!Q""uo .f-~ ..... 'h ......................... -~ ... -.....,. .... .... '--..,"""" 1:'....., ............... ....., .............. ""'" .....,....., ................. v ....... '-""""' ......... .. 

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 adjust 
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 B24,.) 

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 
ann movement in step 3 produces a total voltage 
change on the oscilloscope as specified below. 
Potentiometer R503' adjusts the file reel servo gain 
and R462 the fixed reei 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 arm positions must be adjusted with minimum pack (less 
than I/16-inch of tape on reels). The file reel ann 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 (measured vertically) the top edge of the 
fixed roller guide support bracket •. 

2. 25 ips and slower machines should have the swing 
arm 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 ADJtJ~TMF.l\IT~ 

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
forming the adjustments, verify that the scope probes, plug-in 
unit, arid tim e ba s e are calibra ted. 

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. 

Tape transport and power supply adjustments must be verified before 
performing the data electronics adjustments. Because of the inter
relationship among the circuits, the adjustments must be made in 
the following sequence: 

1. Phase split:ter quiescent level adjustment 

2 • . Read amplifier gain adjlistment 

3. Crossfeed shield 

4. Read strobe delay adjustment 

5 • 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. 
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16.2 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 Channell probe to test point 102. 

3. Without running tape, adjust potentiometer R27 until 
+ 1.0 VDC is observed at test point 102. 

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. 

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

16.,3 READ AMPLIFIER GAIN 

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

1 • Scope controls: 

a) Mode--Channel 1: AC. 

b) Sensitivity--O. 2 V lem. 

c) Trigger--Internal, automatic stability. 
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set the tape controller for a continuous write mode at 
a frequency corresponding to 800 cpi and ones written 
on all channels. 

3. Connect Channel 1 scope probe to test point 102 and run 
tape fOIWard. Adjust RIl8 so that the analog signal has 
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 

VI-37 



Table 6. Data Electronics Adjustment Points - Dual Gap Systems 

Alignment Section 

Channel Read Amp Gain \-lri te Deskew Comments 

Test Point Pot. No. Test Point Pot. No. 

P TP-102 R-ll8 TP-I03 R-104 

0- TP-202 R-218 TP-203 R-204 Not used in 
7-Channel systems. 

1 TP-302 R-31B TP-303 R-304 Not used in 
7 -Channel systems. 

2 TP-402 R-418 TP-403 R-404 

3 TP-502 R-518 TP-503 R-504 

4 TP-602 R-618 -1'p-603 R-604 

5 TP-702 H-71B TP-703 R-704 

6 TP-Bo2 H-H18 TP-Bo3 R-Bo4 
..., l'fI"D_Of'I'J r:o ___ nl P. 

LI- ;/-'-\J 
l'fI"D~Of'I-:> 
.L.L ;;I'V..) 

O_(V,\), 
.1.\ ;;IV'-

16.4 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. Turn 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 I 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 /crn. 

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 I step 2. 

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

an~DD is the operating data density. 
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Figure 68. Head Gate Adjust,ment , Dual Gap Systems 
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Figure 59. Head Gate Adjustment Waveforms, Dual Gap Systems 
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Figure 60. Read Strobe Delay Adjustment, Dual Gap Systems 

16.6 READ STACK AZIMUTH MEASUREMENT AND CORRECTION 

This adjustment is required only when the read/write head assem] 
has been replaced. Its purpose is to ensure that the read stack j 

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 sh 
and re-assembling the guide on the base plate. The shims are 0 
inch thick and one shim will correct for 15 micro-inches of skew 

1 • Scope controls: 

a) Mode--Chop. 

b) Sensitlvity--O. 2 V Icm I 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 
the channel farthest from the transport. This test point 
is 703 for nine-channel systems and 903 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 61). If the time dis
placement corresponds to a distance less than 25 micro- 7, " 

inches (1 IJ.sec at 25 ips) I no shimming is required: '~" ,-

Distance (lJ.inch) = Velocity (ips) X Time (IJ. sec). _ . 
. z ~ y,;5 6 _ u C" ';;l~ v' X ;v<,;e-,.. , 2? .... L~t ,~:-".~ .. :' , 

- .~ '1,.; ... ~jOf'>o ,'" • '-'-.. -~ .. '7. 
~~ 7~ ~. 

If the time displacement corresponds to a distance greater ,:!.~ . . , 
than 2 5 micro~inches I t..~e 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 

REFERENCE CHANNEL 

~ 
'\ 

..l . .l. L I II • " II 
, • I J J I .. ' 

. 
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-----------
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OUTSIDE CHANNELS 

Figure 61. Head Stack Shimming, Dual Gap Systems 
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I 
I . 

Number of Time Displacement for Speed Indicated (",sec) 

Shims 
12.5 ips 25 ips 

1 
2 
3 
4 
5 
6 

,7 
8 

37.5 ips 45 ips 

0.7 - 1.8 0.4 - 0.9 0.3 - 0.6 0.2 - 0.5 
1.9-3.0 11.0 - 1. 5 1°.7 -1.0 1°·6-0.9 I 3.1 - 4.2 1.6 - 2.1 1.1 - 1.4 1.0 - 1.2 
4.3 - 5.4 \2.2 - 2.7 1.5 - 1.8 11.3-1.5 

\ 
5.5 - 6.6 2.8 - 3.3 1.9 - 2.2 1.6-1.8 
6.7 -7 .. 8 ~ .1 - ~ q .2 .. 3 - 2.6 .1 .. 9-2 .. 2 . - .... ~. - . 
7.9 - 9.0 4.0 - 4.5 2.7 - 3.0 2.3 - 2.5 
9.1 -10.2 4.6 - 5.1 3.1 - 3.4 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, 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 mas ter 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, referencing 
each track to the leading track, and using an IBM Ma ster 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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CH. I 

CH.2 

16. 7.1.1 How to Locate the Leading-Track: 

A 

The. leading track will be located by comparing all the tracks 
to each other in the method described below. The digital data 
compared, 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. 

1 • Scope Controls 

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 • 

., c .... ~ f""'Il-._ .......... ~1 "! ~ __ ~ ..... ___ h~ __ JTI!"\"! "'1 __ .::I d.'L.~ f""'I'L. ____ 1 '1 
\oJ. uca. VUO.ll.lu:a. J. o:l\,.;VlJt:: lJl VJJt:: VU J. r .L U.:J OllU WIt:: VUOllllt::J. ~ 

probe on TPI02. Set the scope sweeptime at 1 Po sec/em. 
One of the patterns shown in Figure 62 will be observed 
on the screen: 

--- .. ---

I 
I 

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, lift and re-apply 
Channell probe to TPI03. Normally, after 
one or two tries, triggering will switch to 
the correct polarity. 
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b) If tJlle 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 slower scope 
sweep speed. 

c) Once the display of Figure 62 -A is obtained I 
do not change the sweep speed for the re
mainder of u"1e procedure.. If greatc:-!- sweep -
speed resolution is required I 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 does not change 
direction. 

5. 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 I 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, it is the leading track. Move Channel 1 
probe to TP203. Since the trigger probe has now 
changed location I verify that triggering is still 
correct, following the method described in step 4 
by observing TPI02 with Channel 2. Move Channel 
2 to TP303. 

6. Repeat the process described in step 5 until all the tracks 
have been scanned I 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 I 
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 Profile Plot: 

16.7.2 

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

Write Single-Shot Deskew 

This adjustment is performed 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, display 
the reference track on Channel 1 and the te st 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 the forward direction. 

1 • Scope controls: 

a) Mode--Channel 1, DC. 

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

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

2;; Connect scope trigger probe to test point 3 and 
Channel 1 probe to test point 2. 
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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 , 
step 7 and should not exceed: 

100 ~sec (T < 4 p. sec at 25 ips) 

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

17 • 1 ADJUSTlvIENT SEQUENCE 

All alignments are made at the factory prior to shipment of equipment. 
Verify alignments if either subassembly has been replaced, or if data 
electronics or heads seem to malfunction. Before performing the 
adj ustments, verify that the scope probes, plug-in unit, 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 B29for the location of test points and adjustments on the 
module. 

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 
performing the data electronics adjustments·. Because of the inter
relationship among the circuits, the adjustments must be made in 
the following sequence: 

1. Read amplifier gain adjustment 

2. Read strobe delay adjustment 

3. Read stack azimuth measurement and correction 

4. Verification--staircase measurement. 
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17 • 2 READ AMPLIFIER GAIN 

The following prescribes the adjustment procedure for nine-channel 
tape transports. For seven-channel systems, Set R211 and R311 
fully counterclockwise. 

1 • Scope controls: 

a) Mode--Channel 1; AC 

b) Sensitivity--O. 2 V Icm. 

c) Trigger--internal, automatic stability. 

NOTE: BE CAREFUL TO USE A STANDARD LEVEL 
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 Channell scope probe to test point 103 and 
run tape forward. Adjust RIll so that the analog signal 
has a 12-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-III 

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-503 R-511 

4 TP-603 R-611 

5 TP-703 R-711 

6 TP-803 R-811 

7 TP-903 R-911 
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Scope controls: 

a) Mode--Channel I, DC. 

b) Sensitivity--0.1 V /cm. 

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

Connect Channel 1 scope probe to test point 5. 

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

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 

7}f~~hould be ,~5 p.sec, at 37 • 5 i~s,.l? p. sec '. and at 
I . 4..5 ips, 14 #sec. A frame t1.me 1.S def1.ned as 1. = __ ~ VD" , 

Where V is the transport velocity ana il . 

is the operatinq data density • 
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Figure 65. Read Strobe Delay Adjustment, Single Gap Systems 
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17.4 HEAD STACK AZIMUTH MEASUREMENT AND CORRECTION 

This adjustment is required only when the read/write head assembly 
has been repiaced. 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 ate 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 I DC I 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. 

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 t..i.e 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 I no shimming is required. 

Distance (#linch) = Velocity (ips) X Time (#lsec.) 
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Figure 66. Head Stack Shimming, 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, where N represents the 
number of shim s: 

N= 
(Tape Speed) (Time) 

15 

Number of Time Displacement for Speed Indicated (J.&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 1s running 
in the forward direction. 

1. Scope controls: 

a) Mode--Channel 1, DC. 
b) Sensitivity--0.1 V/cm. 
c) Trigger--External (+) AC I trigger mode. 
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2. Connect scope trigger probe to test pOint 5 and 
Channel 1 probe to test point 6. 

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

100 #l sec. (T < 4 #-,sec at 25 ips) 
Tape Speed 

Time T shall not include the effects of dynamic skew. 

4. If this condition is not met j repeat t..lle procedures 
specified in paragraph 17 • 4. 

----1\1 

~. \ 
.,,'''' 

\ ~\ \ 

- . - '- ~~ ~ '-...... , 
~' \ r" 

,~ '" ...... 

\ '~ \ 

' .. ~ , 
" \ l~ \ \ :,~~ "'-

-"" 
\ 

~-
\ , \ 

'" ...... 

T 

DYNAMIC SKEW EFFECTS 
( EXAGGE RATED FOR ILLUSTRATION) 

Figure 67 It 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 pro~iding probable 
causes and remedies and referencing descriptive sections with
in the text. This chart in general must be used in conjunction 
with applicable schematics I 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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TROUBLESHOOTING;. GUIDE 
I 

Symptom Probable Cause Remedy Reference 
I 

Power indicator light doe s . S 1 power switch in OFF Switch S1 to ON position Section l, Figure 2 
not work when switch is position. located by AC cord input. 
pressed on front panel. 

. +5 volts mis sing. Check +5 volts at TPl on Section 6, 
regulator circuit board which Paragraph 13 
j,s mounted on the power supply. 

C Bl Thermo breaker open. Push in thermo breaker button Section 1, Figure 2 
located by AC cord input. 

Power Indicator Lamp burnt Check the two outside terminals Section VI, 
out. for lamp continuity. You can pull Paragraph 5 

the switch out from the front. 

No AC voltage to transport. Check outlet with voltmeter for 
the proper AC voltage. 

When the LOAD button Electro-mechanical retract S16 micro switch open on cam B13 & B14 
is pressed swing arms assembly not working. retract assembly. 
do not move. 

+13V unregulated is C~heck J19 Pin 2 for +Jl3V. B3 
missing. 

P19 connector not seated. Check connection. 

Kl relay coil open. Pull out relay and measure for Sec. VI 
continuity between pins 1 and 4. Figure 49 

. 



--
I , Symptom 

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

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

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

TROUBLESHOOTING GUIDE - • 
Probable Cause Remedy . 

Tape threaded incorrectly. Check threading diagram. 

Electro-mechanical retract S14 micro switch not closing 
assembly not: working. during a load cycle. 

K1 power relay not picking. Check JIg Pin 2 for +13V. 

+13 volt missing. Check TP 420. 
-13 volt missing. Check TP 421. 

Tape not thre!aded correctly. Check threclding diagram. 

Fixed reel anrlpl1fier Remove tape, pres s load button 
defective. when swing arms reach their upper 

limit, turn power OFF & ON. Now 
the swing a.rm s can be cycled by 
hand and the voltages can be 
checked. 

Tape not thrE~aded correctly. Check threading diagram. 

File reel amplifier Remove tape, pres s load button 
defective. when swing arm s reach their upper 

limit, turn power OFF & ON. Now 
the swing arm s can be cycled by 
hand and the plus and minus 
voltages at TP425 and TP418 can 
be mea sured • 

----'------.---... ~ 
RE~ference ------------...... ~ 

Sec. II ., Fj~g. 5 

B13, B14 

B3 

Sec., VI 
Para. 1.1 

Sec., II. , Fig. 5 

Sec .. VI. 
Para. 15.3. 

Sec .. II. I Fig. 5 

Sec" VI. 
Para. 15.3. 

----------------~ 
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I-f 

en 
CX) 

Symptom 

When the LOAD pushbutton 
is pres sed, tape tensions, 
but tape does not move 
forward. 

When the LOAD pushbutton 
is pressed, 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. 

TROUBLESHOOTING. GUIDE 

Probable Cause 

No forward motion (forward 
lamp not lit.) 

Ramp generator circuit not 
working. 

Capstan amplifier not 
working. 

BOT tab dirty or tarnished. 

Photosense lamp burnt out. 

Photosense assembly not 
adjusted correctly. 

Microswitch on cam re
tract not opening. 

Defective microswitch. 

Remedy 

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 20 1 should be zero volts. 

Remove overlay and check SIS 
microswitch by pressin9 LOAD 
butt::>n and visually watching for 
make and break action. 

Te'st microswitch with power OFF 
usIng an ohmmeter. 

Reference 

B24 & B25 

B24 & B25 

B24 & B25 

Sec. VI. 
Para. 15. 1 . 

813 & B14 

B13 & B14 

~----------------.-------~------------------------~--_,--------------------------~----------------" 



TROUBLESHOOTING GUIDE 

~------------.-----------.-----------.------------.--------------------------. --------.------~ 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 data being 
recorded. 

No ready staltus from trans
port. 

Interface cable fault. 

No forward input command. 

No select command 

File protect logic not 
working. 

No write powrer. 

No write enable command. 

Missing writ(e clock. 

Heads not plugged in 
correctly. 

Check ready status J16 Pin T 
for zero volts (low TRUE inter' 
face. ) 

B23 & B24 

Check at controller cable and B23 & B24 
for Ready Status zero volt levc~l 
input. 

Check forward level J16 Pin C for B23 & B24 
zero volts i,nput. 

Check J16 Pin J for zero volts 
input. Check Hand J jumper for 
+5 volts. 

B23 & B24 

Remove tape ~Turn Power OFF., Turn B12 
power ON and push in solenoid Fig. 23. 
plunger; it should stay in. Pr(ess 
the LOAD button. The plunge:r 
should now come out. 

Check TP6 for +12V. (Dual Gap) 
Check TP3 for +5V. (Single G~lp) 
Check TP207 for +5 volts. . 

Check II Pin A for negative going 
clock. 

Check J2 co'nnector 

B31 & B32 
B28 & B29 

B28 &B29 (S/G) 
B31 & B32 . (DIG) 

B28 & B29 (S/G) 

B 3.1 & B32 (S/G) - ..... _____ ..;.. _____ ..... ______ I_IIIIiI-. ____ .... _________ .... ____ I __ ... _,...-______ .... 
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(J") 

o 

Symptom 

Written data is not 
correct. 

Correct written da ta 
cannot be read. 

TROUBLESHOOTING, GUIDE 

Probable Cause Remedy 

Failure of one Write circuit. Vlrite all one I s and check 
TP101 through TP901 for 
V'lrite signals. 

Intermittent Write power, 
motion, or write reset. 

One of the read channels 
is dead. 

Tape tracking is not 
adjusted correctly. 

M[onitor Write 'TP6, (D/G) or 
TP3 (S/G) motion TP204, Write 
re: s et J 1 Pin C. Look for level 
changes. 

On dual gap units real all one: s 
and check TP102 throu9h TP902 
for proper analog waveform s • 
Check TP103 through TP903 for 
proper digital waveforms. 

On single gap units, read all 
one's and check TP103 through 
T1'903 for proper analo9 wave
forms. Check TP105 through 
T1'905 for proper digital wave
forms. 

Check sta'ircase. 

Reference 

B31 & B32 (DIG) 
B28 &B29 !S/G) 

l331 & B32 (DIG) 
B28 & B29(S/G) 

B31 & B32 (DIG) 

B28 & B29 (S/G) 

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



(j') 
...... 

Symptom 

Correct written data 
cannot be read I cont I d • 

TROUBLESHOOTING CHART 

ProbabJle Cause Remedy 

Read amplifier gains are Check read amplifier gains. 
incorrectly adjusted. 

Read Strobe Delay Check read strobe delay 
adjustment not correct. adjustment II 

--.-------------------~ Reference: 

Sec. VI. Par. 16. 3 
(Dual Gap) 
Sec. VI. Par. 1 7 • 2 
(Single Gap) 

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

1 .... _----1--------------



TRANSPORT ELECTRONICS 
PWB ASSY 

ASSY-~-...... -
POWER 
SUPPLY 

REGULATOR 

OCP 
CABLE 

POWER SUPPLY ASSY 

FILE REEL MOTOR 

WRITE ENABLE SWITCH 

-' 
FIXED REEL MOTOR 

ARM SENSE ASSY (FI LE) 

DATA 
- ......... - ELECTRONICS 

PWB ASSY 

~~l...-++- ASSY. 
AUTOMATIC 
RETRACT 
MOTOR 

....,.,.,..;;.,=----I-.--...... -+i-ARM SENSE 
ASSY. (FIXED) 

"'~~--+l-HEAD 
CABLE 

LAMP
~~fi---H-HOLDER 

ASSY. 
(FIXED) 

---id--POWERON 
(51) 

MOTOR 

Figure 68. MOD 10 Tape System - Rear View 
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r----------- SWING ARM (FIXED) 

,..--________ WRITE ENABLE SWITCH 

SWING ARM (FILE) ___ --, ,.......----- HOLD DOWN KNOB ASSY 

ASSY. SWING ARM 
GUIDE 

ASSY., 
DECK MTG. 

GUIDE 

LIMIT 
SWITCHES 

ASSY., SW I NG 
ARM GUIDE 

HEAD-------..... 
GUIDE 

BOT / EOT 
SENSE --" ..... 

TAPE--
CLEANER 

HEAD--..... 

ASSY.,--...... 
DECK MTG. 

GUIDE 

HEAD--:-.
GUI DE 

ASSY., 
DECK MTG. 

GUIDE 

ARM DOOR STOP 

_-...J..--OCP 
SWITCHES 

FIXED REEL HUB 

Figure 69. Front View with Overlay Removed 
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APPENDIX A 

RECOMMENDED SPARE PARTS LIST 

WANGCO MOD 10 TAPE SYSTEM r 

For resistors, capacitors, small hardware and 
other . items not included in the following list, 
any equivalent in type, value, size, tolerance 
and quality may be substituted. 
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RECOMMENDED 'S'PAREPARTS'LIST 

WANGCO MOD 10 TAPE SYSTEM 

Description 
Wangco 
Number Qty 

HEAD ASSEMBLIES AND ASSOCIATED PARTS 

Head Plate Assy, 9 Ch, D/G 

Head Plate Assy, 9 Ch, S;G 

Head Plate Assy, 0.300", 7 Ch, D/G 

Head Plate Assy, 0.150", 7 Ch, D/G 

Head Plate Assy, 7 Ch, SIG 

Tape Cleaner Assy 

Cross Talk Shield Assy, 
7 & 9 Ch, DIG 

() lc;()" , -.--- , 

Cross Talk Shield Assy, 0.300", 
7 Ch. D/G 

Photosense Assy 

Head Cover 

Photosense Cover 

Tape Guide Washer 

Tape Guide Spring 

Tape Guide Drum 

Tape Guide Shim 

Spring Washer 

Tape Guide Cap 

Flat-Head Screw, 4-40 x 1~" 

MOTORS AND BRUSHES 

Reel Motor Assy 

200043 1 

200227 1 

200115 1 

200589 1 

200226 1 

200048 1 

200057 1 

200461 1 

200057 1 

200277 1 

200278 1 

200046 1 

200047 1 

200096 1 

200203 as req. 

100134-001 1 

201311 1 

100040-220 1 

200063 1 

Remarks/ 
Commercial 
Equivalent 

Reel Motor and Brake Assy 201021 1 Reel Brake Option 
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RECOMMENDED SPARE PARTS LIST 

WANGCO MOD 10 TAPE SYSTEM 

MOTORS P~D BRUSHES (continued) 

Reel Motor Brake 

Reel Motor Brush 

Reel Motor Brush 

Reel Motor Brush 

Auto Retract Motor ASsy 

Auto Retract Motor Assy 

Capstan Motor/Tach ASsy 

Capstan Motor Brush 

Capstan Motor Brush 

Wang co 
NU!!lber 

100249 

100190 

100379 

100397 

200119 

200500 

200547 

100186 

100430 

PRINTED WIRING BOARD ASSEMBLIES 

Transport Electronics Assy, PWB 200488 

Transport Electronics Assy, PWB 200632 

Data Electronics Assy, PWB, S/G 200347 

Data Electronics Assy, PWB, D/G 200521 

Data Electronics Assy, PWB 201142 

Regulator ASsy 200495 

Brake Logic Assy, PWB 200518 

Arm Sense Assy, PWB 200475 

A-3 

()t-v 
x. -.l 

n ........... "" ..... l, .... / 
n.C.lua.L J\. i:) I 

Commercial 
ROlli V~ 1 Ant-_ 
-~ -- - ------

1 Reel Brake Option 

1 Use with motors 
200220, 200374-002 

1 Use with motor 
200374-001 

1 Use with motor 201598 

1 

1 Reel Brake Option 

1 Use with motors 
200042, 201534 

1 Use with motor 200042 

1 Use with motor 201534 

1 Single Edge 
Connectors 

1 Dual Edge Connectors 

1 

1 

1 Dual Edge Connectors 

1 

1 Reel Brake Option 

1 



RECOMMENDED SPARE PARTS LIST 

WANGCO MOD 10 TAPE SYSTEM 

Description 

TAPE GUIDE ASSEMBLIES 

Deck Mounting Guide Assy 

Deck Mounting Guide Assy 

Deck Mounting Guide ASsy 

Self Aligning Guide Assy 

Eccentric Guide Assy 

Wangco 
Number Qty 

Remarks/ 
Commercial 
Equivalent 

200036 1 25 ips and below 

200075 1 37~ ips and above 

200217 1 

200425 1 - 3 

200810 1 

MISCELLANEOUS ELECTRO-MECHANICAL PARTS 

Arm Sense Lampho1der Assy 

Write Enable Switch ASsy 

Power Transformer 

Power Transformer 

Power Transformer 

Power Transformer 

Circuit Breaker 

Rectifier Bridge 

Capacitor, 100,000uf 

Capacitor, 30,000uf 

Fuse, 4 amp 

Fuse, 5 amp 

Fuse, 10 amp 

Power Supply Relay 

Arm Retract Relay 

200794 

200378 

200011 

200487 

201067 

200116 

100014 

100018 

1 

1 

1 25 ips, 115/240V 

1 37~ ips & above, 115/240V 

1 25 ips, 100/200V 

1 37~ ips & above, 100/200V 

1 

1 Sangamo 500-1943-01 

100020-008 1 Sangamo 500-1949-01 

100020-014 1 Litt1efuse, 311004 

100028-023 1 Litt1efuse, 311005 

100028-024 1 Litt1efuse, 311010 

100028-027 1 

100030 1 

100215 1 Two required with Reel 
Brake Option 
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RECOMMENDED SPARE PARTS LIST 

WANGCO MOD 10 TAPE SYSTEH 

Description 
Wangco 
Number Qty 

Remarks/ 
Commercial 
Equivalent 

MISCELLANEOUS ELECTRO-!-·1ECHANICAL PARTS (continued) 

Switch & Indicator, FORWARD 

Switch & Indicator, LOAD 

Switch & Indicator, ON-LINE 

Switch & Indicator, REVERSE 

Switch & Indicator, POWER 

Switch & Indicator, DENSITY 

Swi tch & Indicator', REWIND 

Switch, RESET 

Thumb Switch, UNIT SELECT 

ELECTRONIC COMPONEN'rs USED 

I.C. Hex. Inverter 

I.C. Quad, 2-Input NAND 

I.C. Quad, 2-Input Power 

I.C. 10-Input· NAND 

IoC= Dual Flip-Flop 

I.C. Monostable 

I.C. Dual Flip-Flop 

I.C. Operational Amplifier 

Transistor, NPN 

Transistor, PNP 

Signal Diode 

100104-001 1 Control Panel 

100104-0021 Control Panel 

100104-003 1 Control Panel 

100104-004 1 Control Panel 

100179-001 1 Control Panel 

100179-005 1 Contr1 Pn1, Densi ty 
Select Option 

100130-001 1 Control Pan~l 

100130-002 1. Control Panel 

100245 

ON· 200347 

100084 

100085 

100086 

100087 

100088 

100090 

100095 

100167 

100080 

100081 

100091 

A-5 

PWB 

1 Control Panel, unit 
Select 

1 ~1otorola ~1C-8 36P 

1 TI SN 15846N 

1 TI SN 15858N 

1 Motorola HC-1804P 

1 TI SN158093N 

1 Fairchild U6A960159X 

1 Hotorola HC-852P 

1 Motorola MC-1437L 

5 2N4l23 

3 2N4125 

12 IN914 



RECO~1MENDED SPARE PARTS LIST 

WANGCO MOD 10 TAPE SYSTEM 

Description 
Wang co 
Number Qty 

Remarks/ 
Commercial 
Equivalent 

ELECTRONIC COMPONENTS USED ON 200488 PWB 

I. C. Hex Inverter 100084 1 ~otorola MC-836P 

I. C. Quad 2-Input NAND 100085 1 TI SN 15846N 

I. C. Quad 2-Input Power 100086 1 TI SN 15858N 

I. C. Dual Flip-Flop 100088 1 TI SN 158093N 

I. C. Triple 3-Input NAND 100107 1 ~1otoro1a HC-862P 

I. C. Operational Amp 100109 1 Fairchild U6A77241393 

Transistor, NPN 100080 3 2N4123 

Transistor, PNP 100081 2 2N4125 

Transistor, NPN 100112 1 TI-P29 

Transistor, PNP 100113 1 TI-P30 

Transistor, NPN 100125 1 2N2219 

Transistor, PNP 100158 1 2N3053 

Transistor, PNP 100160 1 2N4037 

Transistor, NPN 100173 1 2N3771 

Signal Diode 100091 5 1N914 

Zener Diode, 5.6V 100118 1 IN752 

Power Diode 100174 1 IN3208 

Rectifier Diode 100127 1 IN4003 

ELECTRONIC COMPONENTS USED ON 200495 PWB 

I. C. Voltage Regulator 100108 1 Fairchild U6A7723393 

Transistor, PNP 100081 1 2N4125 

Transistor. PNP 100113 1 TI~P30 

A-6 



RECOMMENDED SPARE PARTS LIST 

WANGCO MOD 10 TAPE SYSTEM 

Wangco 
T'"'\ _____ !_L.! __ 
ue:::>l.,;L...LpL.....LUl1 

1\T.~_1- ~_ 

1'1 U!ll.IJt: L 

.H.emarksi 
Commercial 
D,....."I''': ... .,. ...... , ,...... ....... ~ 
.L:.oY,U..LVQ..LC::.llL. 

ELECTRONIC COMPONENTS USED ON 200495 PWB (continued) 

Transistor, NPN 100159 1 2N3055 

Signal Diode 100091 . 1 1N914 

Zener Diode 100118 1 1N752 

Rectified Diode 100127 1 IN4003 

Zener Diode 100161 1 IN4736A 

Silicon C Rectifier 100162 1 40654 

ELECTRONIC COMPONENTS USED ON 200518 PWB 

Transisto~ NPN 100080 1 2N4123 

Transistor, PNP 100083 1 MPS-U51 

Transistor, PNP 100125 1 2N2219 

Signal Diode 100091 2 1N914 

ELECTRONIC COMPONENTS USED ON 200521 PWB 

I. C. Hex Inverter 100084 1 Motorola MC-836P 

I. C. Quad 2-Input NAND 100085 1 TI SN 15846N 

I. C. Quad 2-Input Power 100086 1 TI SN 15858N 

I. c. 10-Input NAND 100087 1 ~1otorola ~1C-1804P 

I. C. Dual Flip-Flop 100088 1 TI SN 158093N 

I. C. Operation Amplifier 100089 1 Fairchild U6A7739393 

I. C. Hono Hultivibrator 100090 1 Fairchild U6A960159X 

Transistor NPN 100080 7 2N4123 

Transistor PNP 100081 2 2N4125 

Transistor Dual NPN 100082 1 TD 101 
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RECOMMENDED SPARE PARTS LIST 

WANGCO MOD 10 TAPE SYSTEM 

Description 
Wangco 
Number Qty 

Remarks / 
Commercial 
Equivalent 

ELECTRONIC COMPONENTS USED ON 200521 PWB (continued) 

Transistor PNP 100083 1 HPS-U51 

Signal Diode 100091 5 IN914 

ELECTRONIC COMPONENTS USED ON 200632 PWB 

I. C. Hex Inverter 100084 1 Hotorola MC-836P 

I. C. Quad 2-Input NAND 100085 1 TI SN 15846N 

I. C. Quad 2-Input Power 100086 1 TI SN 15858N 

I. C. Dual Flip-Flop 100088 1 TI SN"158093N 

I. C. Triple 3-Input NAND 100107 1 "fotorola HC- 8 6 2P 

I. C. Operational Amplifier 100109 1 Fairchild U6A7741393 

I. C. Dual 4-Input Power Gate 100261 1 

Transistor NPN 100080 4 2N4123 

Transistor PNP 100081 "2 2N4125 

Transistor NPN 100112 1 TI~P29 

Transistor PNP 100113 1 TI-P30 

Transistor NPN 100125 1 2N2219 

Transistor NPN 100158 1 2N3053 

Transistor PNP 100160 1 2N4037 

Transistor NPN 100173 1 2N3771 

Transistor PNP 100083 1 t-1PS-U51 

Zener Diode, 5.6V 100118 1 IN752 

Rectifier Diode 100127 1 IN4003 

Power Diode 100174 1 IN3208 
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RECOMMENDED SPARE PARTS LIST 

WANGCO MOD 10 TAPE SYSTEM 
Remarks! 

Wang co Commercial 
Description Number Qty Equi~alent 

ELECTRONIC COMPONENTS USED ON 200632 PWB (continued) 

Signal Diode ' ,..,,,"",,, ,.. .., "''T'" A 
l..UUU~..l :J J..l'J ~ Ll!: 

ELECTRONIC COMPONENTS USED ON 201142 PWB 

I.C. Hex Inverter 100084 ;L 

I.C. Quad 2-Input NAND 100085 1 

I.C. Quad 2-Input Power 100086 1 

I.C. 10-Input NAND 100087 1 

I.C. Dual Flip-Flop 100088 .1 

I.C. Operational Amplifier 100089 1 

I.C. Monostable 100090 1 

Transistor, NPN 100080 7 2N4123 

Transistor PNP 100081 .. 1 2N4125 

Transistor Dual NPN 100082 1 TD-I0l 

Transistor PNP 100083 1 HPS-U51 

Signal Diode 100091 4 IN914 

Rectifier Diode 100127 1 IN4003 
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APPENDIX B 

This appendix contains the circuit schematics, assembly 
drawings, and material lists for all assemblies and sub
assemblies in the MOD 10 Tape Transport. These documents 
are identified in the list on the following page. 

The circuit schematics are complete representations of the 
electronics circuitry. The user of this manual will want 
to consult the schematics in conjunction with his study of 
the text and the simplified circuit diagrams in the text 
sections. 

The assembly drawings identify every part on any given 
assembly or subassembly. Parts are identified either by 
item number (e.g., 1, 2, 3, etc.) or circuit reference 
number (e.g., Rl, Cl, Ul, etc.). The associated material 
lists incorpo~ate these identification numbers, together 
with the part description, WANGCO part number, and part 
quantity (i.e., the quantity of a particular part required 
for the given assembly). 
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Dual Gap 
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'\}) W,,, .. , MATERIAL LIST ~I 200SI, JG '\})\'." .. MATERIAL LIST 
COnlplIt(!r ' """f,ulf', 

PIOdLIt:lb P'nrhwt"-

DRAWING ASSI. 115~. 6oM •• ASRI. ll$v. 6atS. 
TITLE ~R SUPPLY. ~ ~I!SI MODEL NO. ~ DATE~~ SHEET ....! ClF..l..-. D~tTW~~G POWER SUPPLY. 25 125. MODEL NO. 1# 

ITEM 1 DWG. NO~REO.I ITEM 
NO. DRAWING TITLI! RENIARKS ON CKT. DESIG. NO. DRAWING TITLI! DWG. NO. NO. REO. - f----~.--

1 Chass1s, Pow.r Supply. 2OQS09 1 4) Screw, Pan Head. 1(00)6-214 ,4 
~--~---.~ .... 

2 Spec. PGwer Tran,toraer. 200011 1 n. 44 Screw, Pan Head. 1(00)6-)0) 2 
~ .. - ... .--~--, .. -- , .. '--r-'-,---.-.. ---.---.--.-.----f-o--- ~. 

1-1 __ 4$ Screw, Pan Heod. 1(00)6-)04 16 
f---,'--- '-'---' ---,-- -, -- ,-f- •. --,----' --'.-,.--.---- f-.-. 

4 Breaker, C1rcu1t. 100014 1 CB-l 46 Screw, Pan Head. 1(00)6-310 4 
"-r--~~---.,--.-. 

S Switoh, Toggle. DPST. 100015 1 31. 47 Screw, Pan Head. 1000)6-$08 12 

100016 6 Bridge, Rectit1er. 2 DB-I. DB-2. 46 

100020..006 C).C4. ~ ReMove Terminal Screws 49 
-,--------~47-200 7 Capao1tor, Elect. 100,000111. 2 Washer, Flat. 4 

ra-" f---,."_-'- -.. - ----- ."._.""--- -
C1.C2.) n~lIIrC¥:aoe ;ath~:---,-

-,- r-'~ 
Capac1tor, Elect. )O,OOOuf. 100020-014 2 So Washer, Flat. 100047-)00 6 

1--- f-'--"-' -- ,- --------- .--------~-.. 

~- Block, Te:na1na1. 100023-010 1 Ta.1. 51 Washer, Flat. 100047-500 4 f--' --'- ...... ",.__. __ ... __ . 
'~~2?.~~, .... L_ 2., .• _ 

.--- .... - . ... _- r- "' ___ ........ _.-0.-... 
10 Clamp, Capao1tor. 2" Die. Use with 1t8111 6. 52 

f-.--- f--.- .. -- - ._._- ----".,,-.- f-.,-,-- "- ... ,0 .. '- ... '--r- ... " .. _---- .. __ ._-_._.-._---- f-. 
II Clamp, Capac1tor. 3" Dia. 10002$..007 I 2 Use with 1tem 7. 53 L'Iasher, Int. Tooth Lock. 1OOOS9-2oo 4 

fo---- r--"""-- _., ... - -_._-- "100021"" -j-"s- -.... - ... -,--~--- ,~"- .,,-- t- ... _-_.--_. 
12 Holder, Fuee. 54 Washer, USt. Toath Lollle:. 100059-300 22 

F4. 13 Fuee. 4 lIMp. 100028-(2) 1 5S Washer, Int. Tooth Lock. 1000$9-500 4 -,-- f-- " .- .-. ~. --.. .....;.-
~~2~2~,-I 

-*--"-' -- " -.- r-- - .------.- . 
14 Fuse. S amp. 1 Fl. 56 

-,-.-----~- ---_ ... - .-.,. --1---
15 Fuse. 10 amp. l00026-o27 3 F2.F3.F!'. 57 Nut, H.x. 100043-200 4 

t--- ------------f-. 
16 Rel~. 1000)0 1 K1. $8 Nut, Hex. 100(4)-300 6 

17 Orolllll\8t. 100227-005 2 59 Nut, Hex. 100043-500 4 

18 Oro_to 100027-009 1 60 '('ec;T Pr-oc.eth.\V'e. to1109-oo2. {l.eP. 
'---

19 Strip, Marker. 1~8-o10 1 61 ASST. Power Supp17. 200498 Ret. 

TB.3. TIl.4. "'6'2 t-'-----,-------20 Str1p, Te:na1na1. lOO149-OO7 2 --- r---'-- .-.. --.----- ..... :-t- .-.... _-_ .. ,----_._-_._._. 
21 JlIlI!p8r, 2 Tel'lllinal. 100150 2 63 Liet, Wire. 200S14 Ret. --f------ .. 

T.._-l 
- 64 Proc.edul"e 22 C1U1p, CaIb1 •• 100152-001 Power C()rd. TeST 1.0031l Ref. 

'~ 

2) Cord, Power. 100076 1 65 Pin, Connector. Male. 100021..(0) 4-_ .. --""-.. 

24 Tenll1nal, Ins. StUld-ott. loo178-OO1 2 66 

2S Diode, Reot1t1er. 1ool27 9 CI.1. thn CR.9. 67 P1n, n Femo.1e. 100021-005 '1 

26 Capac1tor. 200ut. 1oo1B) 2 C5.C6. 68 P1n, n Female. 100021-006 II 

27 Redetor. 5~. Sw. 0.1n. l00111"001 1 liS. 69 Pin, n Male. 100021..007 2 

28 Rell18tor. . )W • )30n 100068-)31 4 Rl. thrll R4. 70 P1n, n Male. 100021-010 ) 

29 Conn.ctor, Femal •• 100010-005 1 P21. 71 Wire, Insulated. 100053-016 AIR -------_ ... 
30 Connector, Feaale. l00010-oar 2 J1B. J1!~. 12 Stl"ap, Cal:>le lOOil '71-001 Z 

31 Conneotor, F .... l •• 10001()..()()9 1 P14. 73 Stl'ap, Cable 100171-002. 6 

32 74 Terminal ,Quic'\< DiSCOl\~~ ~~n~-OOl 2.. __ 

100053-012 Afa 33 W1re, Inau1at.ed. 75 ttlsuLatov- \0011.1-00\ 2. 
34 Ineulated. 1000$3-014 AIR r----r- _ .. _-,-_._--- f-.-. 

W1re, 

10005)-016 AIR f---r-' 
3$ Wire, Ineu1ated. 

)6 W1re, Inl!l\llated. 1000$)-024 A/R 
-

31 Tendnal, Ins. R1ng Tongue. 100055-004 I~ leI. No.10. 
,. 1000$7..004 2.1 Red. No •. 6. 

f-. 
)8 TeI'll1na1, ,. n 

1000$7-006 Red.No.l.O. t--r'------·--,·--·-·----· r-'------- ~. 
39 TeI'llinal, n n n 3 

40 Ten!lina1, QJ.iok Di!lconneot. 100139-001 t. r----r· 

41 Lug, Solder. 100136-004 8 

Ie1. No .. 6. r--- I 1,2 Tena1nal, Ine. Ring TongUe. 1ooo5S-002 I 

B-1. Material List, Power Supply 
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\lJ MATERIAL LIST IMLI DRAWING NO. IRE v. 

200495 IH \lJ MATERIAL LIST IML~ DRAWING NO. IREv. 
200495 Iii 

DRAWING 
A$.SI. POWER SUPPLY 

TITLE REGULATORS. MODEl. NO. It DATt:W!!L12. SHEET....!. OF...!L-. 
DR"wIH~ 

ASS!. POWER SUPPLY 
TITLE Rf.;U LA TOftS • MODEll. NO. 1~ OATE~ SHEET L OF...!L. 

ITEM DRAWIN,. TITLE DWG. NO, NO. REO. REMARKS ON CKT. DESIG. NO. 
HEM 

DRAWING TITLE NO. I DWG. ~IO. NO. REQ. REMARKS ON cn. DESIG. 

1 Board, Processed. 200497 1 )3 Res1:stor. 5%. tv. 1.2K 10015()...122 1 R23. 

2 Heatsink. 200510 1 34 Reshtor. " " 1.5K l00156-·15~ 1 Rl2. 

.3 Bracket, Support. 200515 2 35 Resistor. " " 2K l00l56 •. 20? 1 Rl). 

h I.C. Voltage Regulator. 100108 3 Ul.2.3. )6 Res1!tor. " " 2.2K l00156-'22~ 3 R3.6.16. 

S )7 Resistor. " " )K 100156·'3,* ) Rl5.18.24. 

6 Transistor. PHP. 2H4125 100081 1 QS. 38 R4IIIhtor. " " 3.)IC loo156-.)~ 1 R17. 

1 Transistor. PNP. TI.P30 100113 3 Ql.).6. )9 

8 Transistor. NPH. 211305S l00lS9 3 Q2.4.7. 40 

9 Ll 

10 L2 

11 Diode, Zener. IN"/,2 100118 1 VR2. 43 

12 Diode, Rectitier. 1N400) 100127 a CR2, CRt 44 

13 Diode, Zener. IN4736A 100161 1 VRl. 45 Pin, Male. 100021-001 9 J21 &- J26. 

14 Rectifier, Silicon C. 40654 100162 1 SCRl. 46 Pin, FelllAle. lOOO21-~ S J21 &- J26. 

IS ·47 Pin, . Test. 100098 4 TPI throff'4. 

16 Capacitor, Ceramic. .OOlui' 10007)-102 1 C12 48 Pad',rr~~si9tor. lOO22;~ 1 Use with Item.14. 

17 Capacitor, Polytilm. • Dluf 100078-103 1 C8 49 Inllu:~.tor , Trar.s1stor. 100146 3 Use with Item.7 

18 Capacitor, Tantalum 1.5uf 1001)6-155 .3 C5.6.10. $0 Insu:~.tor, Transist.or • 100151 J US8 with Item.8. 

19 Capacitor, " lOu! 100070-106 1 Cl. 51 
" 

20 CapaCitor, " 1~7ur 100070-476 ) 04.9.11. 52 'ashe!:', Flat: lOO251-~OO 9 No. 4. 

21 Capacitor Po1vfilm 02211£ 00078-223 1 IC2 53 Scr~", P81\ Head. 1000)6-30~ 2 6 - )2 x )/8" 

22 ReSistor, Variable. 500 10016)-$01 2 R2.21. 54 Sere", Pan Head. 100036-211> 9 4 - 40 x 5/8" 
23 Resistor, " lK 10016)-102 1 Rl4. 55 !Jpring Loc.k Washer lOOD42-~OO 9 No.4. 

24 RESISTOR 5<t'o,5w. . 4 100111-004 I ReS 56 W'ash!!r, Flat • lOOO47-2ob 9 No.4. 

25 Resistor. 5%. 'v. .15 100111-002 1 R7. 57 Washl~r, Nylon Shoulder. 10006.3-O1~ 9 

26 Resistor. " " .2 100111-003 1 Rll. 58 !fut, ,Hex. 100043-2')0 , lr).,·kO. 

27 Resistor. " ~. )6 100156-560 1 R22 59 Nut, Hex. 1oo0u3-3Ot> ~ 6 - )2. 
28 Resistor. " " 100 100156-101 4 Rh.9.S,10. 60 'ria!hflr J Int. Tooth Lock. 100059-:30(> 2 No.6. 

29 Resistor. " ,V. 150 100111-151 1 R19. 61 Artwc.rk, Master. 200496 REF 

30 Resistor. " *". ))0 100156-331 1 R20. 62 Test ,Procedure. 200180 Ret. 
)1 Resistor. " " 1$0 100156-751 1 Rl. 

32 Resistor. " " lK 100156-102 1 M. 

B-4. Material List, Power Supply Regulators 



\lJ MATERIAL LIST IML: DRAWING NO. I Rl v. 

200495 IH 
DRAWING 

ASS I • POWER SUPPLY 
TITLE REGULA TORS. MODEL NO. lt OATE~ $I1HT~ OF ...!:l.-

\lJ MATERIAL LIST IML: DRAWING NO. IREv. 

200495 Iii 

DIIAWINf} 
~SSY. POWER SUPPLY 

TITLE Rf.:.;ULATOftS. MODEL NO. l~ DATE~ SHEET L OF...!L.. 

ITEM DRAWING TITLe: DWG. NO. NO. FlEO. REMARKS ON CIC1. DESIG. NO. 
ITEM 

D"AWING TITLE I OWG. HO. NO. NO. FlEQ. REMARKS ON CKT. DESIG. 

1 Board, Processed. 200497 1 33 Resistor. 5%. two 1.21 100156-·122 1 R23. 

2 Heatsink. 200510 1 34 Resistor. " " lSK 100156-·15~ 1 Rl2. 

3 Bracket, Support. 200515 2 35 Rc!l1ator. " " 2K 100156 .• 201 1 Rl). 

4 I.C. Voltage Regulator. 100108 .3 Ul.2 • .3 • 36 Resistor. " " 2.2K lOO156-·22~ 3 R3.6.l6. 

S )7 Resistor. n " .3K 100156 ... 3,* .3 RlS.18.24. 

6 Transistor. PNP. 2N4125 100081 1 QS. 38 Redstar. " " .3.)K 1001S6-3~ 1 R17. 

7 Transistor. PNP. TI.P30 l0011) .3 Ql.3.6 • 39 

8 Transistor. NPN. 2f13055 100159 .3 Q2.4.7 • 40 

9 41 

10 ; 1.2 ,-
11 Diode, Zener. IN7,2 l00U8 1 VR2. 43 

12 Diode, Rectitier. 1N400.3 100127 a CR2, CR' 44 

13 Diode, Zener. IN4736A 100161 1 VRl. 45 Pin, Hale. 100021··001 9 J21 & J26. 

14 Rectif1er, Silicon C. 40654 100162 1 SeRlo 46 Pin, FeMle. lOOO21··0Cll S J21 &: J26. 

15 ·47 Pin,. Test. 100098 4 Tf1 thrurp4. 

16 Capacitor, Ceramic. .OO1ut 100073·102 1 C12 4B Pad, rra~sistor. 100223 1 Use with Item.14. 

17 Capacitor, Po1ytilm. • 01u! 100078.103 1 cs 49 Insu~ator, Trar.sistor • 100146 .3 Use vith Item.7 

18 Capacitor, Tantalum 1.Suf 100136-155 .3 C5.6.10. 50 Insu~ator, Transist.or • 100151 3 U88 with Item.B. 

19 CapaCitor, .. lOu! 100070-106 1 Cl. 51 

20 CapaCitor, n 47uf 100070-416 .3 C4.9.1l • 52 iashE;l:', Flat: 100251-:100 9 No. 4. 

21 Capacitor Po1vfilm .0221.1£ 00078-223 1 1~2 53 !:cr~IJf, Pan Head. lOOO36-30~ 2 6 - 32 x 3/8" 

22 ReSistor, Variable. 500 100163-501 2 R2.21. 54 ScrelJl, Pan Head. 1oo036·.21~ . 9 4 - 40 X 5/8 11 

23 ReSistor, n 1K 100163-102 1 Rl4. 55 !Jprlng Lock: Washer lOOO42-~OO 9 No.4. 
24 RESISTOR 5%,5w. .4 100111-004 I ReS 56 'Iasher, Flat. lOOO47-·2ob 9 No.4. 

25 Ree1stor. 5%. Sv. • 15 100111-002 1 R1. 57 Wa!lher, Nylon Shoulder • 100063-.Qli2 9 

26 Resistor. " " • 2 100111-003 1 Rll • 56 ~t!t,. Hex. 1oo04J-·~ , h> .... ·liO. 
27 ReSistor. " ~. 56 100156-560 1 R22 59 Nut, Hex. 100043-Jot> 2 6 .. 32. 

28 Resistor. II " 100 100156-101 4 R4.9. 5,10. 60 'ria!'!hl!r, Int. Tooth Lock. 100059-.)0(> 2 No.6. 

29 ReSistor. " 5v. 150 lOOUl-l51 1 R19. 61 Artv-:)rk, Ka!lter. 200496 REF 

30 ReSistor. " tv· 330 100156-331 1 R20. 62 Test Procedure. 200180 Ret. 

31 ReSistor. " " 750 100156-751 1 Rl. 

32 ReSistor. " " lK 100156-102 1 RB. 

B-4. Material List, Power Supply Regulators 
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UJ IIVlL.1 200488 _ 000 I 
IIItA_G A:;:s r. TRAlfSPORT ELECTRONICS 

TITLE edB E":il~ ~QAIIIl. 1OO0ELNO,~ DATE Ull:zL11SHEET..2.... OF_' _ 

\lJ 
.......... _ ... ..--.- _. _. 

IMLI 200488 - 002 1 
DRAWING ASSY. TRA!ISI"JRr ELECTRO,UCS 

TITLE ~. T-il!e • P' 12hes. PLO. ~ '1OO0EL NO. ~ D. Tellil.!in SHEET.:L.. Of __ 

\lJ 
DRAWING 

ASS!. 
TilLE ~ 

'ler DIUW'NG TlTL.E ewG,. NO. NO. "EQ. REllARK~ ON cn. DU'C. ITEM O ...... ING TITLE OWG .. NO. NO. REO. RUU.RKS ON CKT .. DESIG. NO. 
ITIlM 

DRAWING TITLIE eWG. NO. NO. REO. REIlARKS ON CKT. DESIC. NO. ITEM DRAWING TITLE OWG. NO. NO. REO. ReMARKS ON CKT. DE$IC. HO. ITEM 
D NO. 

1 Boud, ProcesMd. ~94 1 50 Jlea1etor. ~. 1-. 2.7 l00156-2R7 2 R260.261. 99 Pin, Coanector. Mal •• 100021-007 30 131 Capadtor, Tantalua. lOut 100070-106 1 C201.. 131 CapaC:itol 
.02 lIea~. 2OO$l.2 1 51 Ruutor. · )W. 47 l00068~70 1 WI. ' 100 P1.n, Connec:tor. ~·etule. 100021-006 14 132 132 
-~ ,lInoUt, Support.. 2OOS13 2-

h 
52 Resistor. · iv. 100 l0015~101 18 R243. 255. 2$6.257.258.1127.4110. 

R443.444 .44S .4L7 .455 .456.h82. 

101 

102 

1)) Iles1~tor, 5%. iv. 750 100156-751 1 R234. 

lJh ReSistor, · )W. 47 100068-470 1 !l2I.S. 

13) Reeistor, 

134 Resistor, 

S I.C.Hex Iunrter. 100084 S U201.202. 20). 2Oh. 205. 

6, I.C.Qwl.2 IlIpIlt lIand. lOOO85 6 0206.208.n2.n3.219.~2O •. 

I14B3.4B9 .5~B. 529. 

53 Ru1etor. SS. )we 150 100068-151 1 RJ.96. 

10) P8d., Trane1ator. 100223 ) Q210.417.It1B.440.443. 

lOb Innl.1Ior, Tranll1etor. 100151 7 TQ.3. 

135 Reshtor, · :;V. 750 100156.751 1 11.268. 

136 Reshtor, " · 271 1001:16-273 1 R421. 

1), Resietor, 

136 Resistor, 

'; I.O.QaM.2 Input Power. lOOO86 2 U216.217. 54 Rn1,8tor. · :W. 200 100156-201 B RI. 73.1.74.479.480.519.520.525. 105 137 Resistor, · · lOOK 100156-101. 1 RJ.31. 137 ReSistor, 
;S,; I.C.1Ul ru,.n.op. 100088 2 OnO.ID. R526. 106 Wire, Insulated. 10005),916 A/R Fro .. item 21 to hole B. 1311 Resietor, · · 12K 100156-123 1 R432. 13B ReSistor, 0,', I.O.Triple.) 'Input Nand. 100107 h 0207.209.2lh.215. 

.~ 1.e .Operational Allpl1tler. 100109 3 un8.401.402. 

)1 

55 Resutor. SS. two 220 1001.56-221 11 ll2OO. 202. 204. 206. 208. 2l0.212.~. 

R235.239.269.21). 

S6 Resutor. 5J. iv. )00 1001$6-))1 1 ll4l0. 

107 Wire. So11d Insulated. lOO2lia..92h J./R JllIIIper ,.112. From SS to l'T. 

108 Screw, Pan Head.. 1000)6-206 10 4-40 x )/8' 

109 Sorew, Pan H.8d.. 1000)6.2 Ie, 16 4-40 X~B· 

139 Relll~tor, · · 680K 1:J0156-684 1 Rh66. 

1.1&0 ., ~ 

141 Res1,tor, · n 390K 100156-394 1 ilh68. 

139 Resistor, 

thO ~ 
fu ReSistor, 

''\:2 h'UUlllItor. N1'If. 2N4l23 100080 32 Q2OO.201.2Qh.209.m.212.401. 57 Resistor. I. · 330 1001$6-331 9 R20I. 203.20,.207.209. ill. 21). uo 142 ReSistor, · " 1.5M 100156-155 1 R509. 142 Reslstor, ... 
~06.407 .4lO.W..W .4U.415. 

.. ;r; .•.. ~21.422.1023.h24.h2S.h26.h28. 

R2lB.219. 

sa Resietor. ,J. )we 330 100068-331 1 11502. 

III Washer, nat. 1()()04 7·200 26 No.4. 

112 Washer, Int. Tooth Lock. 100059-200 26 No.h. 

14) 

l.W.L Re,,18tctr, " " 3901 100156-394 1 R511. 

143 ~ 
144 Reeistor, ......... ~ 

Q429 .4)0.4)6.10.37 .4311.1&41 .445. 
" 

59 Reslstor. · iv. )60 1001$6-361 2 R442.446. n) Washer, Nylon Shoulder. 100063-012 14 Jli5 ReSistor, 5J. .w .. 303M 100156-335 1 RS36. 145 Reshtor, 
,,' ~h6.44B.449.4SO. 60 aellllltor. · · 430 100156-431 2 R251.252. 114 WUher, Nylon Shoulder. 10006)-008 1 u .... with Cil432. 146 146 

l) '!'nMUt9!'. PHl'" 2H4125 100081 18 Q202 .20).205. 206.402 .40).1."'. 61 Ru1.JItor. · )V. J.70 l00068~71 4 R434.4)5.4)6.437 • 115 Nut, Hex. 10001I).2OO 26 4~0. Ih7 \lil"(!, Solid In.~ulated. 10021,8-921. A/R JlmOer Jl. Fl"OIIl JJ to ](1(. 147 Wire. SoJ 
~05.408.1109.413.416.h2'r .431. 62 Ruutor. · av. ,10 l001$6-,ll 2 R533.S34. 116 Jumper J2. · U • V. .. ~39.444.447 .451. 63 Relltater. · · 560 100156.561 3 11.214.216. .4118. I ll7 Jwnper .14. · PP • n. 

1Ia fNn81..-tor, m. TI.P29 100112 2 ~34.45h. 64 Red,tor. · · 11 100156.102 20 R240. 278 .401.1.02 .449.472.477. U8 SpecUloation, Teet. 200532 Ret. JUlllp"r .15. · F • G. 
15 TraD8Utor, PIIP. TI.P)O 100113 2 ~)2.452. Rh7B.461.485.491.494.4rT SOl.. 119 JUl1!pI!r J6. · GO • HH. 
16 Tra81l1ter, lIPII. 2112219 100125 ) Q207 .208. 210. R51).515.518.'22.524.'27. 120 JUlIIpfIr J7. · H • J 
17 'frMld..tuo, PtQI. 2Jf3053 1OOl$8 1 ~8. 121 JUllpflr JB. n EE • Fr. 

,lA ~, PtQI. HU037 100160 ) ~17 .4110.443. 65 Reetator. 5S. tv. 1.21 100156-122 1 11.217. 122 Jw.Jper .19. · D • E. 
U' .'fN¥1IIt8r, 1Il'If. 210m 10017) 7 ~9.420.4)).1.)5J&42.45).ID5. 66 Resistor. · · lSI 100156-152 1 WO. 123 Jumper .110. n II • CC. 

~~l &7 R .. illtor. · · 21 1001$6-202 ) R4lB.463.504. 121& .Iuper rill. · Ii • I. 
"ze IlI.ocht, ~r. 5.6.. 0052 100118 1 VlliI01. 68 ftNUtor. · · 2.21 100156-222 "6 R224. 225. 2)1. 237 .265.49). US Ju.ptIr .119. · 00 • TP208. 
,at Ill ... '-r. J.113208 100174 1 Cl432. 126 .' 

"' .. ", N-_~ " +."'~"'~~- nO,on":! lO(ll?? 1 ' C!!2lO. ~, =. --_. 

1 1 '. 

~ ,~"b~:!,"~" :..- 1l", lOO156-)()2 11 .1I.b06,!t58,ia95,53'" 

70 li8eutor. · · ).6l 100156-)62 5 R222. 223.232.2)8.266. 

11 Ban.tor •. • · 3.91 100156-392 6 ll4l9.439.441.490.496.499. 
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2~68 - 00) 17 
DIIAWlNG ASSY. TRANSPORT ELECTRONICS 

TITLE: f!iIl ~'EI l~ ~Ra IilQ. 2Ch. 1OO0EL NO. --1l- DATE l.lLl&L11 SHErT JL 0' __ 

. U1 
DRAWING 

ASSY, 
TITL! -lWL. 

'~ D"AWING TITLE DIOG.MO. NO. REO. REuns ON cn. DUIG. ITDO O"AWING TITLIE ow,. HO. NO, "EQ. • REMARKS ON C~T. DESIG. NO. 
ITEM 

DR~.'NG TITLE lOwe. MO. NO. REQ. REMAltKS ON cn. DUll;. NO. ITEM DPIIAWIHG TIT~E D'IIIG.HO. NO, REO. REMARK 5 OM CKT. DESIG. NO. 
ITEM C NO. 

26 IIlllde, S1pal. lII9lh lOOO9l 47 CII2OO. 201. 202. 20). 2Q, .205.206. 72 118811tor. SS. iv. 4.31 100156-432 1 11429. 131 Capacitor, Tantalua. lOur 100070-106 1 C204. 131 Capae!tor, TantBlua. lOur 100070-106 1 C204. 131 Capacltol 
CII201.208.209.211.40l.1I02 .1103. 7) Kesutor. · · 4.71 1OO~72 2 ll4l2.h16. 132 1)2 13~ 

CB4~.405.406.407 .408.409 .410. 74 Basietor. · · 5.11 100156-512 n R23Q.233.2)6.2').2S4.259.8Z. 133 Resistor, ,~. iv. 750 100156-751 1 R23U. 1)) Rel!listor, 5%. :two 7,0 100156-151 1 R234. 133 ReSistor, 
CII411.412.413.iIl4.415.4l6.U'I. R263.264.~ .272.279.407 .1iO,. lJh aell1.stor, · )v. 47 10006B~70 1 R24B. 134 Besistor, · )W. 47 100068-470 1 R2uB. 134 Bes1ster, 

CB418.419.420.421.h!2.U).424. R4l3.4lh.42k.425.428.464.50S. 135 !!8s1stor, · iv: 750 100156.751 1 1/.206. 1)5 Rell1etor, · iv. 7,0 100156-751 1 11.268. 135 Rell1stor, 
CR42S.426.427 .428.h29.430.431. 136 Resistor, · · 3JK 100156-333 1 Rh21. 1)6 Res1stor, · · 1Br. 100150-163 1 RJ.21. 1)6 Re.tator, 
Clil33.4J4.435.4)6.437. 75 BaII1J1tor. 51. iv. 6.81 100156-682 5 1t226.228. 229.247.450. 137 Res1ator, · · l20l 100156-124 l: Rh31. 137 Belilstor, · " 681( 100156-663 1 R431. 1)1 Ree1etor, 

27 76 ftNiator. · · 8.21 l00lS6-822 1 11.227. 138 Resilltor, · n 12K 100156-123 1 Rh32. 1)6 Resistor, · II 13K 100156-133 1 8432. 1)8 Bee1.8tor 

~ Capaal"' .. , Ceraie. 33Op! 100(7),,)31 1 C205.· 77 Bal1st.or. · · 101 1001$6-10) 10 R245.276.40).4~.42O.422.452. 139 Resietor, · · 680K 100156-664 1 R466. 139 ReSistor, · · 680K 100156-68!t 1 R466. 139 Resll1tor 

29 Capultor, · .001ur 10007)-102 2 C21.6.217. Rl.54.461.492. '. 140 ,'" "" ""'- ..l> -

140 ~ 140 ~ 

~ CllpUltor. · .0022u! 10007)-222 1 C218. 78 1IM1stor. · · 1ll l001,6-ll3 2 &486.488. 141 Re!llstor, · · 390K 1:)0156-394 1 8468. 141 Resister, · ., 3901( 1001$6-)94 1 I1466. 141 ReIl1.etor 
;1 Capaclt8r, · .005ur 100(7).502 2 0406.497. 79 Bes1etor. · · 121 100156-123 1 lI4)O. 142 ReS1.stor, · " 1.5M 100156-1,5 1 R509. 

142 ReSistor, · n 1.5M 100156-155 1 R509. 142 Resistor, 

)a 

)) Capscltor, Po~ll.Ja. .01u! 10:1078·10) 5 C200.201.202.410.~6 
80 Baeister. · · 2CI: 100156-20) 2 R274.1187. 

81 blllstor. · " 221 100156-22) 2 11506.531. 

14) I D. ---
11Ji ReSistor, · · )9OK 100156-394 1 R'll. 

Ih) 

144 Ru1etor, · · 390l 100156-394 1 R511. 

14, ~ 

lJ&II Resistor, 

14 Cepealtor, · • In! l0007a..l04 2 C2O).219. 82 Resistor. · · 271 100156-273 2 11475.,21. J..45 ReSister, 5~. { ... 3.3M 100156-33, 1 R536. l.45 R8Si~tor, 5J. ~w. 3.3M J.001.~6-)35 1 R5J6. l45 
35 83 Rulstor. · · 331 1001$6-333 ) 11460.514.516. 146 llt6 146 
)6 Capacitor, !'al1!!.lll' ,1Su! 10012a..lS4 2 C41J.42O. 84 Reslstor. · · 391 100156-393 1 11500. 1117 Wire, Solid Insulated. 100248-924 AIR Jwnp.r J1. From JJ tit JUl. 141 Wire, Solic! Insulated. 100248-924 AIR JUllpsr Jl. Froa JJ to U. 147 Wire, So: 

37 eapJettor, · .))u! l0012a..)J4 1 0424. 85 Reeuter. · · 1.)1( 100156-433 1 1l275. Jumper J2. · U " V. Juntper J2. · U • V. 
)8 Capaoltor, · .47u! 100128-474 2 C412.419. 86 Resllltor. · · 471 100156-473 3 11405.406.45). ; Jumper .14. M PP " n. Jumpnr .14. · PP • RR. 
)9 B7 Rellll1tor. · · 1(0 100156-104 5 11.242.277 .433.4$1.5)2. Jumper .15. · F • G. Ju.per .15. · F • O. 

kO Capc1tor, TautalUII. 1.Sur lOO136-lS5 9 O401.404.1.05.I.06.409.1.lJ..415. 88 Resutor. · · 2201 100156-224 1 R24l. JulItper J6. · 00" !!H. J11I'1P1Ir Jo. n 00 • HR. 
CiJ21.422. 89 Ken.tor. · · 2701 100156-274 1 11459. Jumper J7. · H • J. JUJI"lper n. · H • J. 

/,1 Capea1\or, TantUua. lOur 100070·106 12 C206.207 .208.209.2lO.2U.212~ 90 Re.lIItor. · · JOOIC l00156-~ 3 11417.411.517. JUllper .18. " 'a • Fr. JWlpflr .18. · EI • rr. 
C2l3.2lh.215.402.40). 91 Rnll1ter. · · )3Ol 100156-3311 2 IIUO.221. JUllIPer J9. · D • E. .!wiper .19. · D • I. 

Ja2 Cepao1tor, fanWa. 47u! ~~16 II Citll.4l7.418.42S. 92 Re81ltor. · · )9Ol iool$6-394 • 1246., ...• 469.47G.1I76. 1,1.512. JUIIIp"r JI0. • M" CC. Jumper JlO. · .u • ce. 
k) 1lS23. Jumper ru. • W' 1. .1v.tttper .Ill. · Ii • I. 

~ Bull1ter, Variable. U 10016)-102 1 R21$. 93 Red.tor. · · 1Mec. 100156-105 1 1S07. Jwnper J19. • DIl" TP208. Juntper J19. • 11l • TP208. 
liS Keell1ter, · . 51 10(16).502 2 lIbll.4lS • !lit llellletor. · · 150 100156-151 2 11467.510. 

'" Jlee1etor, · 101 10016)..10) 5 11423.426.4)8.465.S08. 9S Resletor. · · 390 100156.)91 2 R249.250. 

k7 lIuutor, · 2CI: 10016).20) 2 11462.50). 
, 

96 lIeat81n1<. 100096 2 :ro-S. Us. Id.th i;U7.418. 

itS 97 P1.n, Test Point. Kale. . 1001)98 ), lII8ludes .J6-b • 

~ 98 P1A, reule. 100099 1& 
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ITEM D""WING TITLE OWG.NO. NO. REQ. REMARKS ON Clf .. DESIG. NO. 

SO lIN1ator. S%. iv. 2.7 lOOl.)6..2R7 2 R26O.261. 

51 Ru1ator. 0 .)v. 47 l0006B-470 1 R271. 

52 l!U1Itor. · tv. 100 10015"-101 10 ii2h). 255.256. 2S'T.2$ii.4Z'1 .440. 

lI44).bh4.lt45.lt41.455.456.1t62. 

ii463.489.S2a.529. 

5) Ruilltor. SJ. .)v. 150 100068-lSl 1 RU96. 

54 Ru~r. 0 lv. 200 100156-201 8 RU73.h7li.h79.L.80.$19.;2O.1)25. 

R526. 

55 Ru1ator. Sl. tv. 220 100156-221 U R2OO. 202. 204. 206. 208. 210.212."( 

1 R235.239.269.21). 

S6 ReI!1ator. 5~. :iv. )00 100156-)01 1 RUO. 

5T Res1l!tor. f. 0 3)0 100156-331 9 R201.203.205.201.209.211.213. 

R218.219. 
I 

58 Res1l!tor. Sl. 3w. 3)0 lOOO6B-331 1 $02. 

59 Rel1l1tor. · :iv. )60 1001)6-)61 2 R442.446~ 

60 Resistor. · " 4)0 100156-431 2 R251.252. 

61 Rel!ir..or. · 3w. 470 l0006B-411 4 ii434.43S.4)6.4J7 • 

62 Rel!1ator. 0 ~. 510 1OOl56-5U 2 $33.534. 

63 Relilltor. 0 · 560 100156-561 3 R214.216. . lt46. 

6h Resistor. 0 0 11 100156-102 20 R2L.0.278.40l.402.449 .472.477. 

ii476.461.465.49l.494.497 .501. 

R$13.S1S.'16.S22.S24.527. 

6S Ruilltor. Sj. tv. 1.n 100156-122 1 · R21'1. 

66 Realltor. 0 " 1.51 1001,6-152 1 · R270. 

67 Rel1l1tor. · · 2.1 100156-202 3 • 11416.463.504. 

68 Ru1ltor. · · 2.2.1 100156-222 .. 6 R224.22S.231.231.26S.49). 

69 Rel11tor. SJ. tv. Jr 100156-)02 4 B408.4,6.49,.53'. 

70 Bu1l!tor. 0 " 3.6l 100156-362 I 5 B222.22).232.23Ik266. .. · 3.9( 1100156-392 
, 6 I 
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MODEL NO. --It....- DATE .u.ilIL71SHeeT...J&.. OF TITLE !liB JMaIQ DID 

ITut D""WING TITLE DWG-NO. NO. RIEQ. REMARKS ON crT .. DESIO. 
NO. 

72 Rel1l1tor. SJ. ~. 4.31 100156-432 1 &429. 

73 a.listor. · · 4.71 100156-472 2 R4l2.416. 

.. L ~ii1gLwl"'. · 0 50'11' !OOl$k-$12 n !l2Y-l.233_2)6.253_254.2S9.~2. 
"" 

B263.204.~ .272.279.401.40,. 

RU).I&l1.h2I1.hZS.428.464.SOS. 

75 lIMiltor. S •• iv. 6.!!I 100156-682 5 1226.228.229.241.450. 

16 Belietor. · 0 8.a lOOlS6-822 1 11227. 

17 a .. illtor. · · 101 1001$6-103 10 R245.276.403.4cta.42Q.422.4Sz. 

11454 .461.492. 

18 il811I1tor. " · J.l( lOOl,6-U) 2 R4B6.4BB. 

79 Rellietor. · · 121 100156-12) 1 ; 11430. 

ao Rellilltor. · 0 201 100156-20) 2 R274.4B1. 

81 Rell1st.or. 0 ~ 221 100156-223 2 11506.$3l. 

82 Raiator. · " 271: 1001$6-273 2 11475.521. 

8) Rel1ltor. · 0 331 1OOiS6-333 3 11460.514.516. 

8k Rell1st.or. 0 0 )91 1001$6-39) 1 R5OO. 

65 Relliltor. · · 431 1OOlS6-43) 1 1275. 

86 Rellilltor. · · 471 :J.00l56-413 3 R40S.406.453. 

67 Relilltor. " · 1()(x 100156-104 , R242.277.u33.uSl.532. 

66 RaI1ator. 0 0 2201( 100156-224 1 R24l. 

89 ReI1l1tor. 0 0 2701 100156-274 1 11459. 

2l2~ 90 Relll1tor. · 0 )001( 1001$6-)CIa 3 iIIal1.41l.$11. 

91 1ieailltor. · · ))01 100156-334 2 R220.221. 

92 Reliltor. 0 · 3901 ioo156-)9k • 1246. • 469.470.476. '_l.SI2. 

1523. 

93 Rerutor. 0 · 'lJIec. 1001$6-105 I 1 1S01. 

9iI IlelliBtor. " · 150 100156-151 I 2 ii461.510. 

9S RNiator. · · 390 100156-391 2 R249.250. 

96 He&tII1nIc. 100096 I 2 ro-S. UIIII with ~7.418. 

97 P1A, T.lt Po1nt. Mal •• -100096 )5 Inaludell J6-4. 
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DRAWING 

ASSY. TRA!ISI"JRT ELECTROiiICS 
TITLE ~·T"al" 'P' 12+i2S' Qlo. ~'''OOEL NO. ~ OAT~ SHEETloF __ 

ITEM DRAWING TITLE OWG.HO .. NO. REQ. REMARKS ON eKT. DESIG. 110. 
ITEM DRAWING TITL.E" DWG. HO. NO. REO. REMARKS ON cn. OESIG. NO. 

99 Pin, COIUlIICtar. M8le. 100021-007 )0 131 Cap!;c1tor, TantalUII. lOut 100070-106 1 C204. 

100 Pin. Qonnectar. ,'11l1li1 •• 100021-006 14 132 

101 133 Resi~tor, 5%. ;V. 750 100156-751 1 R234. 

102 134 Resi!ltor, · 311. 47 100068-410 1 R2I.t8. 

10) Pad. Transiltor. 100223 5 Q2l.0.417.418.440.443. 135 Rellilltar, 0 lv. 750 100156.751 1 R268. 

104 Innlatar. Tranailtor. 1001$1 7 T0-3. 136 Re:!Jistor, " · 271 1001.)6-27 "3 1 /il,21. 

lOS ur ~rt~tl)!"; · · lOOK lOO156-10l! 1 )11---,31-

106 Wire, Ineulated. 10005)-916 A/R Fl'OII item 21 to hole B. 1)8 Resistor, · · 12K 100156-123 1 ii432. 

107 Wire, Solid Insulated. 100248-924 J./R JUlllpllrJl2. From SS to 1'T. 139 Resi"tor, · · 68CK 1001$6..0684 1 /il,66. 

1108 Screv, Pan H.ad. 1 1000)6-206 10 4-40 x 3/6- I IkO -' 
J 

109 Screv, Pan Head. 100036-21(, 16 4-40 x 0/8" 141 Resistor, · " 39'JK 100156-394 1 il468. 

UO 142 Resistor, " " 105M 100156-155 1 RS09. 

ill Washer, Flat. 100041-200 26 No.4. 
I , , . 143 

112 Wuher, Int. Tooth Lock. 1000s9-2OO 26 No.u. 144 Reeiatctr, · II 3901{ 100156-394 1 R511. 

n, Washer, Nylon Shoulder. l0006)"()12 14 145 Res1stor, ,!'. :iV. 303M 100156-335 1 RS36. 
114 WUher, Nylon Shoulder. 10006)-008 1 UII8 with CR432. 146 
115 Nut, Hex. 10004)-200 26 4-40. 147 Wire, Solld In.~ulat.d. lOO24b-924 A/R JUJIII)er Jl. From JJ to KK. 

U6 JllIIIp<!r .12. · U • V. 
i U7 JllIIp4Ir .14 • n l'P • RR. 

118 Speci1"ioation, T.et. 200532 RII.f. Juapar J5. · F • 11. 

119 JUMper J6. n GO • 1lH. 

120 JUlllper J7. · H • J 

121 i JU!Ip4'r J8. · EE • IT. 

122 

123 

124 

125 
126 i 

127 

126 i i 
i 

I I I 
I I Juuper J9. · D • E. 

I 
AA • CC. JllIIper JI0. 

I I 

I-m

. 

w o I. 

DD o TP208. , __ Jl.9. 

II 
I I: I 

.I~ 
I I I I I I 
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ORAWING 

ASSY.TRUSl'ORT ELECTROIlICS 
TITLE !:'liB :b:Il!:"~' ~ '".Pig. 2Ch. "'OOELNO.~ DATE ~1 SHEff..§... OF __ 

ITEM DW"WING TITLE DWG. NO. NO. REO_ REM"RkS ON CKl. OESIC. 
110. 

ITEM DRAWl NG TITLE OWG_NO. NO. REO. REMARKS ON CKY. DHIG. NO. 

131 Capacitor, Tantalua. lOuf 100070-106 1 C204. 131 Capacitor, Tantalua. lOuf 100070-106 1 C2OL. 

132 132 
133 Resietor, 5%. ~. 750 100156-151 1 R23U. 133 

n _____ .... __ ~d 

lW51.;"vQJ:, ;J~. two 750 100156-751 1 R2.34" 

134 lIe"istor, · 3w. 47 100066-470 1 R24B. 134 Resis"tor, n )v. 47 lOOO66-470 1 R248. 

135 Rellistor, · tv: 750 1OO15~751 1 R2e6. 135 Iles1ster, · ~. 750 1001$6-7,1 1 R26B. 

1)6 Res1etor, · · ))1{ 100156-)33 1 R421. 136 Resistor, · · 181; 100150-163 1 R421. 

137 Iie!!istor, · · 1201 100156-124 1: R431. 137 Resistor, II n 661: l00156-~3 1 /il,31. 

1)6 IiIIII1ltor, · · 121 1OOlS6-l23 1 Il412. 1)6 ReSistor, 0 · 1)1( 1oo1$6-lJ' 1 Rb32. 

139 Resieter, " · 6601( 100156-684 1 11466. 139 Resistor, · · 660K 100156-684 1 R466. 
" 

140 n • 
140 

c. .•. 
141 Rellbtor, 0 · 390K 1:>0156-394 1 R468. 141 Resistor, " " )9OJ( 1001$6-394 1 R468. 

142 ReSistor, · " 1.51t 100156-155 1 Rso9. 142 Resistor, n n 1.5M 100156-1)5 1 &509. 

143 ",. 143 

1lt4 Resi"tor, · 0 390K 100156-394 1 R511. 144 Rull1tor, " · )901 100156-394 1 &511. 

145 Reeistor, 510. ~-v. 3.3M 1()Q1,6-3 35 1 R5]6. lJU llesister, 510. .,.. 3.3M 1OC'156-3J5 1 R5)6. 

146 lIt.6 
1L7 Wire, Solid Insulated. 100248-924 A/R JUJlPer Jl. From JJ te u.. 147 Wire, Solle!. InIIuJ.ated. 10024B-924 A/R Jul!lptlr Jl. Frw. JJ to n. 

Jumper J2. 0 U " V. JlUlpftr J2. . U • V. 
JUllpllr Ji:. · pp II RR. JUlIIp81' Jb. . PP • lIR. 
Jumper .IS. I 

F • O. Juaper .IS. " F o Q. 

i Jumper J6. " Q(iH 1lH. JUMper J4. 0 00 o HR. 

Jumper J7. 0 
H • J. JUIIlper .17. 0 H • J. 

JWlper J6. n 'EE 0 IT. JUlIptIr J8. 0 g • Fr. 
Jumper J9. · D • E. .lullper J9. 0 D • I. 

I Jumper JI0. · U" CC • Jumper JlO. • .u • CC • 
Jumper JU •• W • x. J1lm;>tIr Jll •• W • x. 

I I t JUlllper Jl9. • DO" TP206. 

II I I I 

. JUJlper J19. • lD • TP20B. , 

I ! , 

~ 
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DRAWING 
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TITLE l'WB. !:a!! I pi 22~1I. !!lO. 9Ch. MQOEL NO. ~ D"'T~ SNIET..1... OF __ 

ITEM DRAWING TITLE NO. DWG. NO. NO. REQ. REMARKS 011 cu. DESIG. 

131 Capacitor, Tantalllll!. 1.5u! 100136-155 1 C2Ob. 

1)2 

133 Re~istor, 5!'. two 750 100156-751 1 R234. 

134 Resietor, · )W. 47 100066-470 1 1\24B. 

135 He,,1e"tor, · two 750 100156-751 1 R26B, 

136 Rssi!!tor, 0 · 15K 100156-153 1 B421. 

137 F..esi!ter, · " 5l! lOOl.,..~SlJ l Pl.3l. 

136 !ieeistor, · " 13K 100156-133 1 1lh'2. 

139 Res1!1tor, " · 66C1t l00156-6t!4 1 11466. 

1 140 . 
III Resistor, · · 3901 100lS6-)94 1 R46a. 
142 liesistor, " · ISM 100156-155 1 R509. 
1J,~ , ~ ,t-""-- -- ---. -.,.- I ----- '-- i - J --, 

144 llesistor, · · 390K 100156--394 1 R511. 

145 Resutor, 5~. iv. 3.3M 100156·3), 1 RS36. 

146 

141 Wire, Solid llUIUlat.d. 1002U6.92J4 jJa ollIIIper Jl. rr. J~ WU. '.,. 

Ju.per 012, · U 2 Y. 

Jumper J4 · pp • D.' 
Jumper .lS. 0 F .' G. 

.!wiper J6. · QO • HI. 

~J7. · H • l~ 
JUIIIP"r .lB. · II " n. 

I 

I 
I 

I JUllPllr J9 •• " 1) • I. 

JUlllpllr no. • - A.l . ~. 
i JUJlPei'- Jll. • W "L 

JUlllpllr J19. • II) " tl'IO.8.' 

I l 
I , 
I ! 

i i i 

~ 
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TITLE fiil! Im'P' J7i1R1.uLa. 2Ch. MODEL NO. ~ D"T~ SMUT-;'» 01' __ 

ITEM 
O~A.ING TITLE DWG. NO. NO. REQ. RUARKS ON CU. DUIO. NO. 

131 Capui"tor, 'hntalU11.. 1.5ut 100136-155 1 C2~. 

132 

l33 n __ -" _oL__ r"'~ L_ 
IWOl.l:IT"O,,", ~"a. .-. t:>v 

.~ .. r#L ......... ....\JV...,O .. , ;,~ 1 1\234. 
134 Resistor, · )v. 41 100068-410 1 8248. 

135 Re.utor, " two 750 100156-751 1 R268. 

1)6 Resistor, n · 101: 100156-10) 1 R421. 

131 Resistor, · " 331 100156·333 .1 RUll. 

136 !W!!i!ftor, · · 151 lOOlS6-:!.~~ 1 R4)2. 

1)9 Resletor, " " JOOl 100156-)04 1 R466. 

140 .h .. - , -, 
141 Resietor, · n )90K 100156-394 1 R466. 

142 Rellietor, · 0 6601: ; 1001,6-684 1 R509. 

11.3 

lJa4 liellutor, 0 · 3!'OI: loolSli-394 1 lQl.. 

l45 
146 

141 Wire, Solie! Inftlated. 100246-924 I./R JWllpllr J1. rr. II til II~ 
i I JUIIIpIIr J2. 0 U • v. 

Jumper J4. · pp • lIB. 

~tlS. 0 , 
• G. 

I Jumper J6. · 00 • BII. 

I Juaper .17. 0 II • I. 

I Jumper J8. · II " rI. 

I J1D!p8r . J9. · D ilL 

JUllpllr JlO. • M ··CIC. 

Ju.per Jl.L. • ·w "L 
, J. 0 . 

II 
~. 

'. 

. 
-
.... -

N 
N 
I 

r:Q 
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ITEM DRAWING TITLE DWG. NO. NO. REO. REMARKS ON cn. OESIC. NO.. 

'131 Capu111w, TUlUl'llll. 1.Sur 100lJ6-lSS 1 C204. 

i32 
Jj) iu11Wl'. S%. ;V. 750 • 1OO1S6-1S1. 1 R23l1. 

'.llII .. ~. · ,.. 47 1OOOi8-li 70 1 RZ48. 

135 bAUtor. · two 750 1001S6-7Sl ·1 R268. 

1)6 Bea1nor. · · 9.U 100]56-912 1 IIL21. 

ui'. 1Ia1etor. · · 271 100156-27) 1 1IL31. 

DB be1nor. · · 1~ 1001S6-lS) 1 1IL)2. 

i.)g bristol'. · · )OC& lOOlS6-304 1 ~. 

~ 

~ baistor. · · ))01 100156-)34 1 B468. 

~ Rennor. · · 6801 100156-684 1 1609 •. 

lIa3 ...,v ~ 
' .... -. 

.~ baistor. · · ))01 100156-)34 1 1611. 

iii; 
lk6 

~ 

141 )11", 5al1d. In,-ulii't.ed. lC0248~9!4 A/P.. ~"J".l:p=r .!1. F==. JJ tc !t!: 
Jumper J2. · tJ " ,v. 

Jullper ol4. · pp • HR. 
Jw.per J5. · F " G. 

Jumper J6. · 00 • HR. 

JUllP8r J7. · H • J. 

JUJI!)I!Ir J8. 0 BE o F'F. 

JUmper J9. · D • E. 

Jumper no. • lA • CC. 

Ju.per Jll. • W "X. 

JUMper Jl9. • III • i'P206. 
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DRAWl NO TITLE OWG.NO. NO. "EO. REMUKS OM en. DEIIII. 

s.aator. SJ. iv. 750 1001$6-751 1 Rf34. 

bIIlatR. · )W. 117 1ClCXJ68..Ji70 '1 1l2118. 

"'1atDr. · iv. 750 100156-751 1 R268. 

~.1.atDr. · · ))1 100156-))) 1 1142l. 

1I.lI1ator. · · 1201 100156-124 1 IlL 31. 

baS.ator. · · 121 1OO1$6-U3 1 Rh)2. 

bnIWr. · · 680Jt 100156-684 1 11466. 

1III1IItor. · " 3901 100156-)94 1 11468. 

RH1nor. · · 1.SM 100156-155 1 11509. 

· 
RH1et.or. 0 · )9OIt 100156-)94 1 R511. 

a..1etor. · · 3.3!'l 1001$6-3)$ 1 l6)6. 

147 iIlft, Sol!t !rurul:ted. 100248-924 A/R JuJaper Jl. Froia Jl to u. 
Juper J2. 0 T • V. 

Juper oJ). · L • M. 

JUIIp8r J5. · F • G. 

JUJI!lW J7. n H II J. 

JUllpllr ol8. · is • Fr. 

Jumper J9. · D • E. 

oIumper JlO. • II • 00.· 

Jumper m. • Ii • X. 

JUlIIp8r Jl). · If • P. 

.1UIIp8r J14. • Il • S • 

Juaper .119" '. DD • '1'1208. 

\.lJ 
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DRAWING ASSY. fRANSPORT HECTRONICS 
TITLE M ~'6' ~5;1.~!l1 llt.u 2Ch. MOOELNO.~ OAT~ SHEET.J.l 0,0 __ 

ITEM DRAWING TITLE OWG .. HO. NO. -REt). REM.ARKS ON CKT. DESIG. NO. 
ITfiol DRAWING TITLE DWG. NO. NO. REO. REMARKS ON CKT. DESIG. ~O. 

ITEloi DRAWING TITLE cwG .. NO. NO. REQ. REMARKS ON CK T .. DESIG. NO. 

1)1 131 , , ; 1)1 I 
132 132 t ; 132 i 
1)) Resistor. SI. ~. 750 100156-7$1 1 R234. 133 ' Resistor. 5'1:. il<. 750 100156-151 1 ' R234. 133 Resistor. 5%. av· 150 100156-751 1 R23L. 

134 Reaietor. · )W. 47 100068-470 1 1!248. .134 Resistor. · )V. 47 l0006B-470 1 R248. 134 Rellistor. · 3v. 41 100066-470 1 R248. 

135 Resistor. · iv. 750 100156-'151 1 R268. 13$ Resistor. · ~. 150 100156-751 1 R268. 135 Resistor. · ~. 150 100156-751 1 R26a. 

1)6 IiaIllist.or. · 0 271 100156-273 1 R42l. 1)6 Res1.stor. " · 15K 100156-153 1 , RL21. 1)6 Resistor. · · 9.lK 100156-912 1 R421. . 
137 Resilltor. · · lOOK 100156-101 1 B4)1. 1)7 RIIsistor. " · 5lK 100156-513 1 RU3l. 137 IiaIsilltor. · · 271t lOOlS6-213 1 11431. 

1)8 RIolliswr. · · 121 lOOl$6-U3 1 R432. 136 Resistor. n · 13K 100156-133 1 114)2. 1)8 Resistor. " · 1511: 100156-1$3 1 R432. 

1)9 Redetor. · · 6801 100156-681& 1 11466. 139 Resistor. · " 6BoK 100156-681. 1 11466. 139 Resistor. · " )00II: 100156-304 1 R466. 

140 140 140 

141 Resistor. · · )901 1001$6-)94 1 11468. 141 Resistor. · · 390K 100156-394 1 11468. 141 Resistor. · " 3JOK 100156-334 1 11468. 

1L2 Rellletor. 0 · 1.5M 100156-155 1 R$09. 142 Resistor. n " 1.5M: 100156-155 1 R509. 142 Resist.or. · · ~0It 100156-681. 1 RS09: : 
1L3 ~ 143 143 

l.W& Res15t.or. · · 3901 100156-)94 1 RS11. lb4 Resistor. · n 390K 100156-394 1 R511. 144 RelliAtor~ " " 3JOK 1001$6-334 1 R$l1. 

US Resistor. · · 3.3M 100156-335 1 RS)6. ih5 Resistor. · " 3.3M 100156-335 1 R5J6. 145 

146 146 1.46 

U!7 WiN, Solid Insulated. 100248-924 A/R JWllper J1. Fr.. JJ to u. lh7 Wire, Solid Insulated. 100248-924 A/a Jumper Jl. FrMI JJ to n. 147 Wire. Solid InBUlat.ed. 100246-924 A/R Jumper Jl. FroJl JJ to n. 
Juaper J2. n T n V. JUl1Ip8l' 012. " T • V. Jumper J2. " T • V. 

Ju.per 013. · L • K. Jumper J). " L II M. Jumper 01). · L • M .... ... 
JUMper J5. · F " o. Jumper 01,. n F If G. Jumper J). · F • G. 

JUlIIpI!Ir J7. n H • J. Jumper J7. " H I, J. Jumper J7. · H • J. 

JUMper J8. · EE • FF. Jumper J8 .•. " EE • IT. Jumper JB. " EE II Fr. 

Jumper J9. · D n E. Jumper J9. ' " D II E. Jumper J9. u D " &. 

Juper J10. • II • CC. Jumper 0110. n AA " ec. JUlllpllr J10. " AA • CC. 

Ju.per Jll. • Ii • X. Jumper Jl1. " W- II .l. Jumper J11. " Ii II I" 

JUJIP8r J1). • If " P. Jumper Jl). " N • P. JUlIlper J1). • Ii • P. 

JuaperJ14. • R • S. Jumper 0114. " R • 3. Jumper J14. • R • S. 

Jumper .n9. • 1I) • TP208. Jumper JJ.9. " DD • TP208. Jumper Jl9. • DIJ • TP208. 

1---+--1 I---+---+--I +--1 -----tIl I I I 

, 

II I I I 
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OAAWIHe 
ASSY.!l.'RANSPORT ELECTRONICS 

TITLE M. ~XJ;i!I'f' l.Q;l.RI. ~t~. ~. MODEL NO.--1L---: DAlf ~l SHEET..la 0" __ 

ITfloI DRAWING TITLE D"'G.NO. NO. REO. REMA.RKS ON CKT .. OESIG. NO. 
ITEM ORAWING TITL E OWG. NO. NO. REO. REM.US ON CKY. OESIO. NO. 

ITEM DRAWING TlTl..E OWG. NO. NO. REO. RE"''''RKS ON CKT. DESIO. NO. 

13l 131 1)1 Capac1tor) Tantalum. lOur 100070-106 1 C204. 

132 132 132 

1)) liaIehtor. ~. tv. 7S0 100l56-151 1 R234. 1)) Resistor. 51. tw. 750 100156-1$1 1 R234. 1)3 

134 ResiStor. · )11. 47 lOOO66-470 1 R248. 134 R.sistor. " Jw. 47 100068..470 1 R248. 134 

135 IiaIllistor. · lv. 750 1001$6-751 1 R268. 135 Ruistor. · lv. 750 100156-751 1 R268. 135 

1)6 Resietor. · · 18K 1oo156-1B3 1 Rh21. 1)6 Res1l1t.or. " · 10K 100156-103 1 RU2l. 1.36 ReBiet.or. $%. ~v. 3)K loolS6-333 1 R4u. 

137 Resistor. · · 6BK 100156-68) 1 R431. 131 Rllllistor. · · ))1 100156-333 1 11431. 1)7 Reeistor. " " 120K 100156-124 1 !lL31. 

13B Rl!I8istor. · · 131 100156-133 1 IIL32. l.)8 Rea1ator. · · 151t 100156-153 1 Rh32. 138 Resiltor. " " 12K 100156-123 1 ilL32. 

1)9 Reeistor. · · 680K lOOl$6-68L 1 R466. 1)9 ReIl1eter. · n )OOK 100156-3~ 1 RL66. 139 Rel!ist.or. " · 680K 100156-684 1 !lL66. 

140 140 140 

141 Resistor. " · 390K 100156-394 1 R468. 141 Resistor. " · 3901t 100156-394 1 IIL68. 1.41 Res18tor. " · 390K 100156-394 1 R468. 

142 Reaht.or. " · 1.5M 100156-155 1 RS09. 11.2 llII!list.or. · · 6601t 100156-684 1 11509. 142 Resistor. · " 1.5M 100150-155 1 R$09. 

I 1.43 ih) ih3 
I 

OJ 

1W! Reeist.or. · " 3901 100150-394 1 R$U. lb.la Resistor. · · 3901t 100156-394 1 11511. 1h4 Resistor. " " 390K 100l56-39L 1 R511. 

14$ RIIshtor. · · 3.)M 100156-))5 1 R5J6. 145 lh5 Reeistor. " " 3.3M 1001$0-335 1 R536. 

146 146 11.6 

147 Wire, Solid Insulated. 1002!.fS-924 A/R JUlllper Jl. Frcm JJ to n. ih7 Wire, Solid Insulated. 100248-924 A/R JW0!p8r Jl. From JJ to ll. 147 Wire, Solid Insulated. 100248-924 AIR Jumper JJ.. From KI to LL. 

Jumper J2. " T • 'I. Jumper·-t"!. . T n V • 
~ 

Jumper J2. · tJ • V. 
Jumper J3. · L • K. JlJllllMlr J3. . L • M • JU!IIp9r J4. · PP " RR. 

Jwmper J5. · F • G. JUlIptIr J$. " F II o. JUlllper J5. " F • G. 
JUIIlper J7. · H " J. Jumper J7. " H • J. Jumper J6. " 00 " HR. 

J1lDIpI!Ir Ja. " IE II FF. Jumper Ja. n EE • Fl'. JUIllp<'!r J7. " H " J. 

Jumper J9. · D " E. Jumper J9. " D II E. Jumper JR. · EE • n. 
Jullper JI0. " II • ce. Jwaper .nO. n AA • CC. 1 Jumper ol9. · D If B. 

Jumper J11. " Ii • 1. olUIIp8r Jll. • Ii • X. • Jwapar JiO •• Ai • ce. 
Jumper ji~ .• II • P. JUJllpllr J13. • If • P. JUlOlpGr Jll. · W • 1. 
Jumper Jih. " R • S. JuJllper 0114. " R II S. Jumper J15. • A • C. 
Jumper J19. · :w " TP206. JUlIIp8r Jl9. " DD • TP208. JUIOIp8r Jl.6. • uu .. VV. 

Ju.per Jl7. · VIi • II. 

Jumper J19. · DO • TP208. 
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200li66 - 008 1 

ASSY • TRANSPORT ELECTRONICS 
DR4W1NC M, i:a!!'A' .iiiR!. DiG. ~h'''ODE~ NO. ~ DATE ~lSHEET..n OF __ TITLE 

U1 

MATERiAl II ST lMLl DRAWING NO. IREv. 
200488 - 010 1_ 

ASSY .. TlWfSPORr ELECTRONICS 
DRAWING 

PWB, 1'D2e 'A' 22iRs. Dt..G. 2Ch • MODEL NO. ~ D AT ElJ.Ll.§L:D. SH E E T..J.2 OF TITLE 

ITEII DRAWING TlTL E OWG.HO. NO. 'REO. REiURkS ON CKL DESIG. NO. 
ITEM 

DR~W!NG T1TL.E OWG. NO. NO. REO. REMARKS ON CKT. DESIG. NO. 

131 131 

1)2 132 

133 Resistor. 5~. ~. 150 1001$6-1$1 1 R234. 133 Hesistor. 5;t;. "4W" 750 100156-751 1 R2Ju. 

1)4 aeeistor. · ly. 47 100068-1.70 1 R248. ·134 Re~i~tor. u Jw. 47 100068-470 1 R248. 

135 Resistor. · ~. 750 100156-',51 1 R268. 135 Resistor. · ~. 750 100156-751 1 R268. 

136 aeeistor. · · 271 1001$6-273 1 11421- 136 ReSistor. II · 15K 100156-153 1 RL21. -
131 R.@@i!!t-n!'.:: · · lo(}!( lOO156-1C!c 1 H4Jl, 137 p~!:!..~t~!'. " · 51.~ . 100156-513 1 F.43L i 
1)8 Rellistor. · · 12K 1001$6-123 1 11432. 138 Re~istor. n " 13K 100156-133 1 RLJ2. 

139 Resistor. · · 680K 100156-684 1 Rl.66. 139 Resistor. " I! ()8QK 100156-68u 1 8466. 

l.4O 
.. , - I 11.0 I neli:ob :: " 15s I 1883:56 151 I 1 I fl!t61. I 

l41 ReSistor. · · )901 100156-394 1 8468. lUl Resistor. II " 390K 100156-39u 1 RL68. 

142 Resistor. · · 1.5M 1001$0-155 1 R5Q9. 142 ReSistor. n " 1.5M 100156-155 1 R509. 

113 ,.-, lL.J 

· · . T 
100156-394 R511. l4U Resistor. )90Kj 1 114 RMistor. · " 390K l00156-39u 1 R511. 

11.5 Resistor. · · 3.31! 100156-.BS 1 R5)6. 145 Rosietor. II " 3.3M 10::1156-335 1 R5)6. 

- 116 , 146 i 
, n.'., \- , 
.V. > ... ' 

RR. 'X'" 
u. -

11.7 Wire, Solid Insulated. 
I 

100?L8-924 A/R Jumper Jl. Fl'Wl JJ to n. i 

\ : JUlIIpIlr J2. " T II V .. 

I I JUlllper .3, ft L • M. 
I , I JUlllper J5. ft F • G. 

147 Wire, Solid Insulated. i 1002118-924 A/R Jumper .110 Frem .1.1 to KK. 

Jumper J2. I! T II V. 

I I Jumper J3. " L IE M. 

i Jumper J5. I! F II U. 

HH. ! ! Jwnper J7. · H • J. I ! Jumper J7. I! H II J. 

J. - i i I i JUIIp8r J8. · EE • FF. i i j I Jumper .18 •. n EE • ~'F. 

IT. - I i I JUIIp8r J9. · D • E. i i I Jum;oer .19. - " D " E. 
! ._- · · ""!!~ ;" : 1I101-~I-----------+-----+---jt-1 :_=_~_:_:~_:_: __ .u-:::-~_, ,:,;W_: .---11

1 
II I, ::: ::. ~ :::" I, 

,~"-r I. I.,. .j JUllper J14. R II S. '. . Jumper J14. R II S. • 

.1 ~~=_~:!~~-:=_-:=_-:=_-:=_-:=_-:=_-::~-:=_-:=_-::_-:= __ ::~1'=_~~ __ :r=_J1=_9.=_._=_=m_=_="=_T~= __ =·~-,1I ~ __ ~ __________________ ~ __ ~!_Jum_p_er_n_9'_. __ OO __ I!_TP_20_8·~1 
------II I I I I I ·1 

;~ IR~V'I 

~ 
~ 

'no 
, V. 

• M. 

, G. 

II J. · .,.,. 
• E. 

II 00.-

n I. 

• P. 

• s. 
• 'l'J'208. 

, 

U1 

MATERIAL LIST IMLI DRAWING NO. lREv. 
200468 - 009 J 

DR .... wING 
ASSY.TRANSPORT ELECTRONICS 

DATE~ ,HEET l!L OF __ TITLE PWB, !:ale'A' .6 ;!,li!s. JUG, ?Ch"'ODELNO~ 

ITEM DR .... WING TITLE owc. NO. NO. REO. REMARKS ON CKT. OESle. 
NO. 

131 

132 

133 Pw5isto:r. 5%0 l... 750 lOOlS6~7S1 1 P.2~. 4 R • 

134 Resistor. n 3w. 47 100068-470 1 R248. 

135 Resistor. " ~. 150 100156-751 1 R268. 

1)6 Re~istor. · · 18K 100156-163 1 Rl.21. 

137 ResiStor. " " 68¥.: 100156-68) 1 11431. 

1)6 Relt1:!tor. · · 131 100156-133 1 8432. 

1)9 Resistor. " " 6801( 100156-684 1 RL66. 

140 ..., 

141 Resistor. " n 390K 100156-394 1 11468. 

142 . Re~istor. ii · 1.5M i l0015b-155 1 R,09. 

143 

lUI. Resi~tor. " " 390K i l001,b-391. 1 R511. 

145 Re.1"tor. II · 3.3K i 100156-335 1 RS36. 

146 I 
147 Wire, Solid Insulated. ! l0024tl-924 I AIR Jum:per J1. From J J to KJC. 

i J Jumper J2. T II V. 

J\l!IIper J). · L • K. 

JllIIlPer JS. · ., n G • 

JUMper J7. · H II .J. 

JtIDl!ler J8. · EE " FF. 

Jumper .19. · D • E. 

Jum:pV .110 •• AA • ee. 
JllIIlPer ill .• W Ill. 

JllIIlPer ji~ •• N • P. 

I Jumper J14. n R • S. 

· n 

I I II 
In TP208. 

U1 

MATERIAL LIST /ML: DRAWING NO. IREV. 
2001.88 - 011 I, 

oaAIIING 
ASSY. TRANSPORT ELECTRONICS 

TITL! a/ll I~= I 6 t 3zi1~1 Q[G, :1Cli ... ODEL NO. ~ DATE1l.LlaL1l ,HEET ~ OF_·_ 

ITEM DRA.WING TI TL E OWG. NO. NO. REO. REMARKS ON cn. OESIO. HO. 

1)1 

132 

1~3 Resistor. 5%. lw. 750 100156-751 1 R234. 

134 Resistor. n 3w. h7 100068-470 1 R24B. 

135 Resister. · lv. 150 100156-751 1 R268. 

136 Redstor. n · 10K 100156-103 1 RL21. 

1)1 Resistor. " · 3)]( 100156-333 1 11431. 

U6 Redstor. · · 15K 100156-153 1 11432. 

139 Reeiatar. · )OOK 100156-301.. 1 RL66. 

1UO 
11.1 Resistor. " · 39O( 100156-394 1 R468. 

lh2 Resistor. · · 680K' 100150-684 1 R509. 

11.3 

l44 Re~istor. · n 390K 100156-391. 1 1t5ll. 

14S 

146 

147 Wire, Solid Inrulated. 10021.8-924 A/R JUlllpar J1. From JJ to IOC. 

t JUllpbr '<2. · T II V. 

Jwaper .13. · L • !!. 

JUllpbr J,. n F II Q. 

Jumper J7. · H n J. 

Jumper Ja. n I!E • IT. 

I Juraper .19. " D • E. 

i Jwaper JIO. " AA n ce. 

I Jumper ill. • W • I. f 

JU11pI!r .113. • Ii • P. 
I Jumper J14. • R • S. 

Jumper Jl9. n DD • TP206. 

i 

, , , . 

IML: U10AIA~TERIAl DRAWING NO. IREV. 

200488 - 012 T'-II ST MATERIAL LIST 

ASSY. TRANSPORr ELECTRONICS 
O~tTw~:G PWE TvoeIAI ~ DLu _9~h. MODEL NO.--»-- DAT~ .... EET ~ OF __ 

~--. 
ITEJoI 
NO. DRAWING TITLE 

1)1 

132 

133 Resistor. 5%. ;>t. 

134 Rellutor. • )11. 

• tv. 
136 Resietor. 

i 1)7 P..:~iatvr. 

1)8 Resistor. 

139 Resistor. 

I 140 I 

lh1 Resistor. 

142 Res1stor. 

., 1L3 i 

11.5 

11.6 ' 

lh7 ;;iI1', Solid Insulated. 

DWG. NO. 

750 100156-751 

1.7 100068-470 

7,0 100156-751 

9.1K 100156-912 

27K lon...J.56-273 

15K 100156-153 

30CK 100156-30U 

-
330K 1CXl156-334 

6801{ 100156-684 

330K lO015b-33U 

100248-9211 

NO. REQ. REMARKS ON CKT. DESIG. 

1 R23h. 

1 R24B. 

1 R268. 

1 Rl.21. 

1 PJ.t31. 

1 11432. 

1 Rl.66. 

....... 
1 Rl.68. 

.1-''''' -. 

R5l1. 

A./R JUlllper Jl. Froll JJ to ltK. -

JUlIIper .12. T" V. )( 

ITEM 
NO. DRAWING TITLE 

l31 Capacitor, Tantalua. 

132 

133 

134 

135 

13B Resistor. • • 

139 Resistor. " • 

140 

lhl ReSister. " • 

142 Meistor. • • 

141 W1r~ Solid Ineul.ar.A.,' .... 

OWG .. NO. 

lOu!' 100070-106 

211C 

l00156.l23 

680K 100156-684 

100156-394 

lo5l! 1001$6-1$5 

390K 100156-394 

100248-924 

~ __ +-______________________ +-~)<~'~'~~ ___ r __ ~J_um~p~~r_J~3_. __ • ____ L __ "_M~._~~)(~-i-~~ ~~~Q~ 

JUJIlper J5." F" G. - <n 1'_ .. '"'' i I 
I Jumper J7. n H" J. - .. ~l\.~V 

Jumper JB. " EE "FF. _ .,. 

Jumper J9. " D II K. -

~ • ce. : I I JUIIlper .110. " 

N • P. ~ 
. Jumper .Ill. • II I. 

i j Jumper Jl). • .1 

: 
, Jumper Jl4. " Ii n s. "M. 

JWI1jler Jl9. " on • TP208.-

i 

I )C - R~MtNIL. 

U1 

MATERIAL II ST IIML' ORAWINC NO. luv, 
II .1 200488 - 013 1-

U1 

MATERIAL LIST 

ASSY.TRANSPORT ELECTRONICS 

IIMII ~ DR .... ING NO • .J.Rew, 

~ ~ 200488. Olli 1 

NO. REO. REMARKS 'ON en. DESlG.. 

1 0204. 

1 2U1l. 

1 R431. 

1 Rl.32. 

1 Rl.66 • 

- ._. ,. 
1 au68. 
1 R509. 

1 . :!iiS_h 

1 

1 

A./R 

R511. 

JUlllp8r .11. F~ n to LL. 

Juaper J:Z.. 11· V ... 

JUllpor Jk. • PP • RR. 

Jumper J5.' F· Q. 

Jumper .16. • GO • HH. 

Jumper J7.. H· J. 

JUlllper Ja. • EE • n. 
Jump.r n.· D. E. 

Jumper JI0. • . A.J. • ce. 
Jumper ill.· II· X •. 

Ju.per .115.· A· C. 

J1oUIIP8r ni." U'J • VV. 

Jumper Jl.7.· w • n. 
Jumper Jl9. m DO • 'l'P208, .. .' 

IMIL' l DR .... I H G NO. ..fttty,· 

II ·1 200488 - 016 '] 

D~tTw(~G PWB Typo!?' JQjpl S/G. 9Ch. toK,OEL NO. ~ DA TE l.l.LlaL11 SH E ET.J.a OF __ 
DRAWING ASSY.TlWlSPORT EIECTI!<1NICS 

TITLE pwa 'I'mt'P! 18 lps sJG. 9Ch'IoIOOEL NO. --lSi...- DATE uLJ.!ll115HEe'T.,& OF __ ' 

JiEM 
HO. DRAWING TITLE 

131 Capacitor, TantalUJl!. 

132 

133 

135 

136 Resistor. 5%. ~v .. 

1)7 iUlsistor. 

139 RlIsi~tllr. 

11.0 

141 Resi~tor. 

142 Redstar. 

143 

1hU Resistor. 

145 Resistor. 

11.6 

147 ~i1re, Solid Insulated. 

i 

OWG. NO. 

lOut" 100070-106 

33IC 100156-333 

120K 1Xl156-124 

12K 1':18155-123 

68CK 10C156-68h I 

390K 100156-394 

1. 51! loo15b-155 

390K 100156-391. 

3.3M 100156-335 

l002uE-92h 

J 

I 

NO. ~EO. REMARKS ON CKT. DESIG. 

1 C201.. 

RUU. 

1 RU31. 

1 

1 RU66. 

RU6B. 

RS09. 

R511. 

1 R536. 

AIR Jumper Jl. From J(l to LL. 

JUlllper J2.· U· V. 

Ju!!!per JU. • pp II RR. 

Jumper J5." F· G. 

Jumper .16. • GO "!Ill. 

, Jumper .17. " H • J. 

JUlIIper J8. EE· FT. 

J Jumper .19.' D If E. 

i JUIIIp8r JlO.· .u u ce. 
Jumper Jll.' Ii· X. 

I JUlIIPer Jl5.· A· C. 

JUlllptlr Jl6.' uu .. 'lV. 

J11IIper Jl7.· w • n. 
Jumper Jl9.· no· TP208. 

'TEll< 
NO. D"AWIHG TITLE 

131 Capac1tor, Tantal.uJII. 

133 

B7 Retlistor. 

!J8 Resistor. 

139 Re!istor, 

140 

JJ.4 Re~i~tor. 

116 

11.7 Wire, Solic Inl!Ulated. 

OWG. NO. 

IOU!' 100010-106 

16K 100156-18) 

6ax 100156-68) 

131:: l~OlS6-133 

6801 100156-684 

390K 100156-391J 

105M 100150-155 ' 

390K 100156-394 

100156-335 

NO. REo.. 

1 C204. 

1 11421. 

1 Rl.31. 

1 

1 R466. 

R468. 

1 

R5ll. 

R,36. 

AIR Jumper.n. Fro " \e LL. 

Jumper J2.. U Ii V. 

JUlllpar J4. • !'P • D. 

Jumper .IS.· y. 0, 

J1.lIlIpflr Jo. • GO • HR. 
J1UIper J7. • H • J. 

Jl1m!'er J8. • BE .". 

JUlIIper J9.· D· E. 

JUlIIpor JIO.· II • CC. 

JUIIp8r .Ill.' W· I. 

Jumper.n5.· .i.. C •. 

J1U!p"r Jl.6.' otJ • yv. 

J~ JlT.· W· IX. 

Jumper J19.· W· 'l'P208. 

N 
N 
I 

r:ll 



Ul .. -- MATERIAL LIST IMLI 
_ ... - ............ "'. -_ ... 
200488 - 016 lr 

~ 
ASS! .TlWlSPORl' ELllCTRO..IUCS 

DATE ~1S1<fET 1! TIne m,~,pI i21!!s, Stu. ~. MOOELNO.~ Of __ 

UJ MAIt:KIAL LI) I 
lMLI 

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

200488 - 018 1.1 
OR .... WING 

ASS! • TRANSPORT ELECTROIfICS 
TITLE M, ~IP' 112LIl"·Sl.o, 291· MOOEL"O,~ DATEJ.Ji1U:I1. SHEET u... Of __ 

UJ 
MA I t:KIAL LI) I lMLI 

-......... - .w _. .. - .. 
2004B8 - 020 rr 

DRAWING 
ASS!. TRAJISPORT ELECTRONICS 

TITLE !!i!Ii ~IIAf :I.E!;!,!!:!, sLo, 2.Ch'MOOELNO.~ DATE UlM1 SHEET.Ai Of __ 

UJ MATER1AL LIST IMLI 
VI'CAWINb ,",0. 

I~ 200488 - 022 

DRAWING 
ASSY. TRA',SPORT ELECTRONICS 

TITLE ~ I:a!e 1.60 1 2:2;!,125. sLG, 2Ch • MODEL NO. ~ DATE ~lSHEETu... OF_ 

ITIII DRAWING TITLE DWG. HO. NO. REO. REMARKS ON CkT .. DE51G, 110.., 
ITEM DRAWING TITL.E DwG. HO. NO. REO. REMARKS ON CKT.OESIG. NO. 

ITEM 
DFt"WING TITL.E OW(;. HO. NO. REO. REMARKS ON CKT. DESIG. NO. 

ITEM 
DRAWING TITLE OWG. NO. NO. REO. REJ.lARKS ON CKT .. OESIG. NO. 

131 Oapacitor. Tant.a11l111. 1.Su! 1OO1)6-1SS 1 C204. III Cap.citor. Tant.alUlll. 1.5ur. 100136-155 1 C204. 131 131 

132 132 132 132 

1') 133 133 133 

134 134 134 134 

135 13S 135 135 

1)6 Real,tor. 5%. ~. lSK 100156-153 1 1\421. 136 Resistor. 5%. ~. 9.lK 1001,6-912 1 R421. 136 Re",istor. 5%. ~w. 271 100156-273 1 ill: 21. 136 Resistor. ,:C. .w. 15K 1,)0156-153 1 &21. 

137 ReButor. · · 5ll 100156-513 1 R431. 137 Resistor. · · 211 100156-273 1 R431. 1)7 Resistor. · · lOOK 100156-104 1 RL31. 131 Resistor. II · 5lK 100156-513 1 R431. 

i36 Reall!t.or. · · 13K 100156-13) 1 &432. 136 Resl~tor. n · 15K 100156-153 1 ill,32. 138 Resistor. · Q 12K 100156-123 1 11432. 136 Re~l~tor. " · 13X 1\Xl156-133 1 R432. 

139 Reslstor. · " 6801 1.00156-684 1 11466. 1.)9 Resistor. · · JOOK 1OO156-3Ok 1 ill,66. 139 Resi!!tor. · · 6801 100156-684 1 1llt66. 139 R!!~i"tor. " " 680K 100150-684 1 &466. 

1M 140 .D. .r', 140 140 

141 He.utor. · · 390K 100156-394 1 R468. 141 Resistor. · · 3)(l( 100156-334 1 R468. 141 Re"i"t.or. · · 3901( 100156-394 1 Rh68. 141 a.sist.or. II · 39011: 100156-)94 1 R46S. 

1hz bl1eur. " · 105'M 100156-155 1 R>OS<. 142 Reeistor. " " 680K 100156-684 1 R509. 142 Resist.or. · " loSM 100156-155 1 R,09. 142 Re"i.tor. " · 1.5M 100156-155 1 R509. 

1Ii) 143 '_~4 __ " 143 . .-. . nr' • 
143 1>, . " ,,,,,,- ,,~ .. 

lIIl& Resist.or. · · 390K 100156-394 1 R.5l1. l4h Rell1stor. · · 330K 100156-334 1 R5U. l4h Rellistor. · · 390K 100156-394 1 R511. l4h Resiet..,r. n " 390K 100)56-394 1 R511. 

l45 'Reslst.or. · · 3.3M 100JS6-335 1 1<530. 145 145 Resist.or. · " 3.3M 1001,6-335 1 R5.36. 115 Re~ietor. " " J.3l'! 100156-335 1 R536. 

lb6 146 146 146 

147 ~, S!!lid Im!Ulat.ed. l00240-9~ I./R Jum,er Jl o 1'lvlI KK to Lt. 117 WiN. SoUd IniiUlated. 100248 ... 921. J../a ... 1u=p*r Jl. Fr:;= Lit to LL. "1.~ Wire, Solid Ins-ul.ted. lOO24E-921. AIR ';umpc,:r Jl. From JJ to KK. ..... , 147 Wire, Solid Insulat.ec. lOo2,hB-92b ;,/it Jumper J1. from JJ to KK. 

JUI1l?er JZ. " U " V. JUJllper J2. · U II V. Jumper .12. · T n V. JUlIIper J2. " T II v. 
Jumper J4. " PI' " IIR. JllJIIper J4. · pp • RR. Jump~r J3. L • M. Jumper J3. " L If K. 

Jumper .15. . F • G • JlllIper J5'. · F • o. Jumper J$. " F • O. Jumper JS. " F " O. 

JU"i'er J6. . 00 " HH. JWIIpfIl' J6. · 00 • flH. Jumper J7. II H II J. Jumper J7. · !! • J. • 
Jumper J7. u H " J. Julllptlr J7. " H " J. Jump!,r J8. " EE n FF. Jumper J8. " 

., 
EE • FF. 

Jumper J8. " EE • FF. Jumper J8. R EE • Fr· JUlIIper J9. · D " E. Jumper J9. · D n E. 

JU"'Per J9. " 0 • E. Jumper .19. · D » E. JU.'l!per J10. n AJ. • ce. Jumper .110 •• Ai • CC. 

Jumper J10. • AA u cc. Jumper JI0. • U • ce. Jumper Jll. • W " I. Jumper J11. · if " I. 

Jur.tper Jl1 •• if • X. JUIIlp81' .111. · if • X. JUlllper J1J. · N • P. Jumper .113. " N • P. 

Ju:nper JlS •• A • C. Jumper .115. • A • C. J1lIIptIr Jl4. • R " S. JUlllp8r J14. · R » S. 

Jumper J16. " UU • vv. Jwaper ru. · UU • vv. Jumper J19. " DD • TP208. Jumper Jl.9. M DD • TP208. .. .. "''''' " .. ' ;. =-..... .... _._-- ':"":=-. ~.:::.~ :: -:--:-

,J-o-\-I--I ---+----+-+-1 ;~-:: :~~;: _DO -" moB---t
0 II 1 III • TP208. II I I I II I I I 

~ MATERIAL LIST IML; DRAWING NO. IREv. 
200488 - 017 lr 

_WIG AS!l. 'lIWfSI'ORr EL!CTHOIfICS. 
'ltTLI M lDI'l' 3lh;g1 ~[g. 2Qh. MODEL. NO. ~ DATE uLzzLzIIHEET..l2. OF __ 

\ll MATERIAL LIST lML} eRA WING NO. luv. 
2001186 - 019 IT 

DIil'AWlMG 
ASSI.TRlJlSPORT EIZCTROIfICS 

DAlE~l SHEET A OF __ TITLE eIf.II :tmI'& I ;l.WDI ~tQ 9Ch. "ODE~ NO. --L-
\ll MATERIAL LIST IML: DRAWING NO .. IREV. 

200488 - 021 Ir 
DRAWING ASS!. TRANSPORT ELECTRONICS 

TITL! PWE, tm!!'A' 18 !lls.sl.G. ~h. ~DELNO.~ OATEuLuL.!1 SHEET.i2.. Of __ ' 

\ll MATERIAL LIST IML: DRAWING NO. I_f. 
200488 - 02) II 

DRAWING 
AS!:!. TRt.~ISPORT ELECTROXICS 

TITLE M I:2llI't\.' JlbIl~.~~. 2Ch. MODELNO.~ DATf~1 SHEET 1lL OF __ 
", 

'"{C DIUWING TITI.I: DwG. HO. NO. "EO. REMARKS ON cn.OUIG.' ITao ON"WING TITI.E DWG. NO .. NO. REO. REMARKS ON en. DESI~. HO. 
ITUI DRAWING TITLE OWG .. HO. NO. REO. RE ..... RKS ON CKT. DESIG. NO. 

ITEM 
DRAWING TITLE NO. DW&. NO. NO. REO IU.w.ARK!i ON CKT. OESIG. 

lJl C.pacUor. 'l'antal1lll. 1.Su!. 100136-155 1 C2Oh. 1)1 131 131 
132 132 132 132 

1" 133 133 133 

Ilk 134 1)4 134 

135 135 13$ 135 

136 Relliter. S%. !W. 101 100156.103 1 1llt2l. 136 Reabtor. 5%. ~. 331. 1001$6-333 1 R421. 136 Reeist.or. 5%. 41'. 18i 100156-163 1 R421. 136 Resist.or. 5%. ~. 10K 100156-103 1 R421. 

lJ'1 •• isMr. · " 33K loo156-:m 1 IlltJl. 137 Resist.or. · · 1201( 10015'6-124 1 Rl:31. 137 Resist.or. II · 6811: 100156-683 1 R43l. 137 Re~1stor. · . )31( 1oo1S6-:m 1 1143l. 

138 Jtall1stor. · · 15K 10015'6-153 1 11432. 138 Reslst.or. · · 121 100156-12) 1 Rl:32. 138 Resistor. a " 13K 10)1,6-1)3 1 ~32. 138 Re:!!ist.or. · . lSI 100156-1,3 1 R432. 

139 Bali.tor. · n )OOl 10015'6-3011 1 11466. 139 Resistor. · · 6801 100156-681. 1 R466. 139 Resiet.or. " · 680K 100156-68Ii 1 11466. 139 Resistor. « " 3001 100156-304 1 R466. 

11.0 140 n. · · -.r" , " ... , ..... .. " c'' 140 
~. 4 140 

lhl &..eietor. · · 3901 100156-3911 1 Bl&68. lLl !!aiator. · · 390" 100156-3911 1 R468. 141 Resil!tor. · · 3901. 1001,6-394 1 11468. 141 Res1ster\ · n 390K 100156-3,1.. 1 R468. 

1112 ReIIin.r. · · 680K 100156.664 1 ~. lL2 ReI1!1t.or. 
1 · · loSM 10015'6-155 1 R$09. 142 f!esi!tor. · n 1.$M 100156-155 1 R509. 142 Reei~t.or • " " 680K 100156-684 1 R'09. 

143 lL3 
..... ~ 

11.3 143 . ~ 
,,.. . 

1I&lI. e.nnor. " · 3901: 100156-3911 1 RSU. lIJ. Resllt.or. " · 3901t 100156-394 1 RSll. 1L4 Rel!istor. · · 39011: 1l))156-3911 1 RSll. 114 Re"iBtnr. n n 3901 100156-391. 1 R511. 

·IlIS lLS Resist.or. · · 3.)1f 100156-335 1 R536. lL5 Redstor. · · 3.3M 1OO156-33S 1 85)6. 145 

:ali6 146 146 146 

1l.7 W1l'e. S.l1d ~t..d. 100246-924 ;.fa. Juaper ... "l. Fi'OIIl XX tv u". 1h7 Wi .... , Solid lMillatecl. 100246-924 A/R JUMper .11. Froll J.1 to a. 1h7 Wire, Solid Insulated. 100246-924 AIR JU1IIp8r oil. From JJ to KK. 147 Wire. Sohel In,,ula~ed • 100246-924 A/R Jwaper Jl. From JJ to KK. 

Jumper J2. " U • V. Juper .12. " T • V. Jumper J2. · T " V. Jumper J2. · T • V. 
JUIIpOr .14 •. · PI' • HR. Jwaper J). n L • If. JllIIIper J3. " L • M. Jumper J3. · L • M. 
JuJiper J5. · F • a. Jumper J5. · F - O. Jumper J5. · F • O. Jumper J5. · F n O. 

Juaper .16. · QQ • HR. Juaper J7. · H • J. JWlper J7. · H • J. J\lJIIPer J7. · H • J. 
JUMper J7. H • J. JUlllper .18. II EE " FT. JumPe'l: J6. " J;E .1'''. JUJIlper .lb. · 1:1': • JI'~'. 

JuJaper .18. · !E • FF. JUIIlper J9. · D " i. 
; Jumper J9. · 0 • E. Jumper J9. · 0 • E. 

Jumper J9. · D • E. JUlllper .110. · AJ. • CC. Jumper J10. • AA • ce. JUltlp8r JI0. • U n ce. 
.ru.p.r JlO. " II • CC. JuJoper JU. " W • .1. Jwaper Jl],. • W • 1. Jumper Jil. • 'II • X. 
Juaper Jll. " V • I. Juaper Jl3. " II • P. Jumper J13. " II • P. JWllper J13. • N • P. 

Juaper J15. • A • C. JUMper .114. • R • S. Jumper J14. " R • S. Jumper .114. n R • S. 
Jumper Jlo. · UU • Vl. JUlII?Sr Jl9. " DD • m08. Jumper ./19 •• DD • TP1I)B. JUI'lper J19. • DD " TP208. 

Juaper Jl7. · w • XX. 
Juaper .119 • · III " TP208. 

. -
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U1 MATERI AL LIST lMLl DRAWING NO. IREV. 

200L88 - 018 Ir 
ASSY • TRANSPORT ELECTROI'IICS 

DRAWING 
~ !m!'P' ~il!s. ·St.O, 291· MOOEL ~o. ~ DAT~ SHEET ~ OF __ TITLE 

ITEM DRAWING TITLE DwC;. NO. NO. REO. REIII .... ltKS ON Cl(T.. DESIG. NO. 

131 Capacitor, TantalUlll. l.5uf. 100136-155 1 C2ol.. 

1)2 

1)) 

134 

135 

136 Res1etor. 5%. ilw. 9.lJt 1001$6-912 1 R421. 

· · _u 100156-273 1 D1.":I' 
"'~I .n,ICJ::t~::t .. \,I;C. 'IA dIol.J'" 

1)8 Re:!J1~tor. · · 15K 100156-153 1 RU32. 

139 Resistor. · · 300K 100156-301& 1 il466. 

140 I · ,,', ""-

141 Resistor. n · J)(l( 100156-334 1 R468. 

142 Resistor. · · 680K l00156-68h 1 RS09. 

l.h.3, .. _~ .. __ •• 
~-, ----.,- - - I - 1-'---

l1h ReB1stor. · · J30K 100156-331. 1 RSU. 

145 

146 

141 Wire, Solid Insulated. 100248-924 A/R JumperJl. From KK to Lt. 

Jumper J2. · U " v. 

I I JllIIIPer J4. " pp ft RR. 

Jwaper J,. · F • G. 

Jumper J6. n 00 • tH. 

I JUIIIp8r J7. · H 11 J. 

! J\IlI1per JS. · EE • "f. 

! I I JWIIp8r J9. · D • E. 

I I Jumper J10 •• lA n CC. 

I I I Jumper Jll. • W • I. 

JUlIIpIIIr .1"1,. • 1 • C. 

I i Jumper J16. • UU • Vi. 

i Jumper Jl7. " WW • II. 

JllIIp8r J19. • lD • TP208. 

U1 MATERIAL LIST IML; OR It. 'fit I H c: NO. IREv. 
200488 - 0l.9 IT 

DRAWING ASS!. TRANSPORT ELECTRONICS 
D"1E~l SHEET A OF __ TITLE fWll tm.1.& I lD1D1 sL~ 2Pb. MODEL. NO. --li-

ITEM DRAWING TITLE DWG,.HO. NO. REQ. REM.unts ON CKT .. DESIG. NO. 

131 

132 

133 

134 

135 

1)6 Reabtor. S%. ;V. ))l 100156-33) 1 Rh21. 

137 Resistor. · n 1201{ 100156-124 1 Rl:ll. 

138 Resistor. n ft 121 1001)"6-123 1 ru.3~. 

139 1!a111I!Itor. · · 6801{ 100156-684 1 11466. 

140 

141 l!aIIistor • · · 3901{ 100156-394 1 11468. 

142 Resistor. 
. · · 105M 100150-155 1 R'09. 

143 · ."" 
lld.I Resistor. · · 390K 100156-394 1 RSll. 

145 Resistor. · · 3.311 1001,6-335 1 RS36. 

l46 

141 Wire, Solid lnnlated. 100248-924 l/R J11!Iper Jl. FI'OII JJ to n. 
Ju.per .n. · l' • V. 

J1lIIIpar J). " L • II. 

Jumper J5. · F ~ O. 

JUllper J7. · H • J. 

JWIlpar J8. " EE • FT. 

JWIIp8r J9. D • i. 

Jumper JlO. · aU • CC. 

J1Dlp8r ru. · w • I. 

JUliper JlJ. · H • P. 

I JUlIIper oi14 •• R • s. 
JUllpar Jl9. " DO • TP208. 

U1 MATERIAL LI ST IMLf DRAWING HO. IREv. 
200488 - 020 rr 

ASS!.TRANSPORT ELECTRONICS 
DRAWING 

TITLE w: In§'AI lZ!~g§ S/.G, :iCh'MOOELNO_~ DATE uLMl SHEET -'2. OF __ 

ITEM OR.AWING TITLE oWG. NO. NO. REQ. REMARKS ON CKT. DESIG. NO. 

III 

132 

133 

134 

135 

136 Re~istor. 5%. ~w. 27K 100156-273 1 ilh21. 

137 Resistor. -- lOOK .1.UV.l.::JO-J..U1I. 1 R031. 

138 Resi~tor. · · 12K 100156-123 1 Rh32. 

139 Relli~tor. n · 680K 1001,6-684 1 1I466. 

I 110 I ,r, ,,-, _n! c~ I 

141 Re~i~tor. · · 390K 1001,6-394 1 R468. 

142 Resistor. · · 105M 100156-15, 1 R,09. . i U3 ; -.~ .. ,- ; 

l44 Re~istor. · · 390K 100156-394 1 R5ll. 

145 Resistor. n .. 3.3M 100156-335 1 R536. 

146 
, 

147 Wire, Solid In8U1at8d. i 1002L:!-924 A/R Jumper J1. From JJ to KK. 

Jumper J2. · T II V. 

I Jumper J3. n L uK. 

Jumper J'. " F • O. 

Jumper J7. n H II J .. 

i Jumper J8. " EE II Fr. 

! Jumper J9 • · D • E. 

I ! , Jumper J10. II AA • ce. 
! \ Jumper Jll. " W " x. 
i I Jumper J13. · N • P. 

: ! Jumper J14. · R • S. , 

U1 MATERIAL LIST IML; DR'WING NO. IREv. 
200488 - 021 IT 

DRAWING 
ASS!.TRANSPORT ELECTRONICS 

TlTLf PWB. Il:2!!' A • 18 :!.l!s.st.G, ~h. MODELNO.~ DATE:uLuL7.1 SHEfT ~ OF __ ' 

ITEM ORAWING TlT~E OWG..NO. NO. REO. REMARkS. ON CKIa DESIG. NO. 

131 

132 

133 

1)4 

135 

136 Resist.or. 5l. iw, 18X 100156-183 1 R421. 

137 Resistor. " · 681{ 100156-683 1 R431. 

138 Resistor. " " 13K 10)1,6-133 1 lll.32. 

139 Resistor. · · 680K 100156-684 1 R466. 

140 '6' 

111 Resi~tor. · · 3901{ l001,6-39L 1 R466. 

142 Resistor. · · 1.,M 1001,6-155 1 RS09. 

11.3 

l1h Re!!istor. · · 3901 1001S6-J9L 1 R511. 

145 Resistor. · · 3.3M 100156-335 1 RS36. 

146 

147 Wire, Solid Insulated. 100246-924 A/R Jwaper 011. From JJ to u. 
J11!Iper J 2. · T • V. 

Jumper J). 0 L • M. 

J Jumper J5. · F " o. 

i JUllper J1. · H • J. 
, J1L"DPe'l!: JB. " EE ",.,. 
1 Jumper J9. · D • E. 

Jumper J10. ~ AA • ce. 
"'uaper Jll,.. • W • I. 

Jumper J13 •• II • P. 
, Jumper J14 •• R • S. 

Jumper .n.9. • DD • TP?I)6. 

! 

t 

U1 MATERIAL LIST IMLI DRAWING NO. IREV. 

.200l.88 - 022 11-
DRAWING 

ASS!. 'l'RA:~SPORT ELECTRONICS 
TITLE ~ ~e'A' 2212S ' SLG. 2Ch. MODEL NO_ ~ DATE ll122h1 $HEET ll... OF __ 

ITEM 
ORAWING TITl E owe.. NO. NO, REQ. REMARKS ON CKT. DESIG. NO. 

131 

132 

133 

134 

135 

136 Resistor. ,~. .w. 15K 1,J0156-153 1 R421. 

131 fu!!!Ii~t,or. " " 5lK lJ01~-51) l 1l4)l. 

138 Reeistor. . · 13K 1J.J156-133 1 11432. 

139 Re~i:5tor. ft · 680K l00156-68L 1 R466. 

1.40 ~ 

141 Msist.or. .. · 390K 100156-394 1 R46S. 

112 Resbtor. n · 1.514 100156-155 1 R509. 

143 i jal - .. ~'-l' i'~C( ;-' - :. iCIil_ , , 

ill Resistor. " " 390K 100)56-394 1 R511. 

145 Re!btor. · 3.31'1 100156-335 1 R,36. 

146 

147 Wire, Solid Insulated. 1002UB-9lL A/a Jumper Jl. from JJ to KK. 

JUMper J2. II T II v. 
I I Jumper J3. " L " K. 

i ':-umper J5. " F " G. 

i Jumper J7. · H o J. • 
! I Jumper J8. n EE • FT. 

or. 

i _ Jumper J9. II iJ II E. 

! , Jumper JI0. · AA • CC. 

i i Jumper Jll. n W • I. 

Jumper J13. " N • P. , : . I Jumper J14. · R • S. 

! ' ..... ", .. llIJ • TP208. 

I 

U1 MATERI AL LIST IML: DRAWING "0. iREY• 
200488 - 02) II 

DRAWING 
J.13'2Y. TRA:ISPORT ELECTRONICS 

TITLE ~ Isrm:'a' 3zhilil §£<j,. 2Gb. MOOEl..NO.~ DATEM!LIl SHEET ~ OF __ 

ITe,. 
DRAWING TITLE DWG. NO. NO. REO. IlEIIIARkS ON OCT. oeSIG. NO. 

131 

132 

1J3 

134 

13, 

136 ReSistor. S~. two 10K 100156-103 1 R421. 

137 Re~istor. · . JJK 100156-333 1 R431. 

136 Resistor. " " 15K 100156-153 1 R432. 

139 Resist-or. · " )OOK 1001$6-30L 1 R466. 

140 

lh1 Reehtor. · " 390K lOO156-394 1 R468. 

142 Resi~tor. · 680K 1001$6-6& 1 R'09. 

143 
or, 

l1h Re~ist"r. n . )901 100156-394 1 R'll. 

145 

146 

141 Wire, Solid Insulated. 100246-924 A/R oIUIIp8r 011. frOIO JJ to n. 
JUl'lper J2. II T • V. 

Jumper J3. · L • K. 

Jumper J,. n F • O. 

JUlIIper J7. " H " J. 

I Jumper J8. · EE • IT. 

Jumper J9. · .II • E • 

JUllper JlO. • .u • ce • 
Jumper Jll. " W • I. 

JUlIIper J1). • N • P. 
I Jumper .n4. • R • S. 

JUlIIper J19. • DD " TP208. 

U1 MATERIAL LIST !ML: DRi.wIMC MO.\;'-J~ 

~88 • -~I{~ flP,'; 
ASS! • TRANSPORT ElECTROI/ICS 

DRAWING 
TITl! !'jill TJ:gm' at IllJ;i:l " til 2.CPo MODE~NO.~ DATE lltaln SlfefT_..zt OF,..-..., 

ITEM ORAWING TITLE NO. DWG. NO. NO. REQ. - 'REMARKS ON cn. OE~. ,-

131 :" 

132 . -

133 ., 
134 

135 

1)6 Hellilltor. S%. ;We 9.lJt 1001$6-912 1 R42l. --
137 Resistor. " " 27K lOOI,6-!7~ 1 RltJl. 
1)8 Resbtor. · . ISK 100156-153 1 R432. 

" 
139 R8lIistor, " II 3OfJ! lOO15~Ja4 1 !466. 

140 

141 Resistor. · " 3JOK 100156-334 1 R468. 
l42 Re~1stor. · . 680Jt 100156.484 1 RS09. ---
lh3 i 

J ~ / ... .-1_ I - I - . . -. ...,_. 
- - -

144 Resistor. " " 3301{ 100156-334 1 R5U. 

14, 
., . 

146 , 

147 Wire, SOlid Insuleted. 100248-924 AlB JUllper Jl. F~ JJ to.U~-

Jumper JZ. · T ... .f. 

r Joper J). · L -·-'x. .' 

JUllper J5. · , 
• "01. 

JUIIp8r .17. · .a .:4 • 

JUllipar Ja. · 11-.· :.". 
JUl!lpel" J9. · ·D •• It. -

1 Juapar • .n.O. · -u"''' CC~ 
I I I JUllp8l' Jll. · 'Ii • I. 

Juper .n.). • II • Jo. 
. .1 wopeI' .a.4. · I .. ;"-8. 

i JUIIpW .Jl9. • 00 _. 1'P2O&; , 

f 

! ! 

: 

MATERIAL LIST U1 
-~ 

DIIA..c ASSY.TRA'lSPOfIT ?:LECTROlI!GS 
TITLE i>WB 'typo 'P' 10iQ'" pIG. 7Ch. ~ODEk NO. ~ D'HE~~~.~~~_ 

ITEM 
NO. DRAWING TITLE 

131 Capaciwr, TB'ltaltlJl. 

132 

133 

134 

135 

136 

1)1 

1)8 

139 

140 

R.3"i~tor, 

ReSistor, 

3.s1st.or, 

Re"i~to,., 

Re~istor, 

Rss1sior., 

ke!!1~to~, 

141 . 'U!~i"tor, 

112 ,,",~i"tor, 

143 

146 

5';. ~. . )V. . two 

lh1 wire, Solid Inrulated. 

OWG.HO .. 

lOut 100010-106 1 

1$0 100156-751 

41 l00068-L70 l' 

750 100156-751 l' 

33K 1001$6-33) 

1201( 10)1:;0:.124 

121 ' 100156-12) 

680[( 1JOl,6-6S4 

~ 

)901[ 1)()ti6-~ 

1.;>1'1 100156-155 

M'-. .... 
)~ 1001$6-)94 

3.3M 1:>0156-335 

AIR 

i 

i 

~. 

R23/1..' 
R248. 

1t26B. 

lIh21. 

!ll.3l.. 

Rh32. "".-
11466. 

R4l>8. 
R$09. 
.r". 
R511. 

·R'36~ 

JuJaper Jl. F!'OIl JJ t.'p. 
-' 

JUJ!lP8r J2. · tJ . 'V. _ 

J-waper JI:, · "'" M.· 

Jwnper JS. · , "'-il. 
JUmper J6. · 00- "'. 
Jumper .17. · H·· 4~ 

Jullpllr0l8. · !E ·--rr. 
Jumper J'J. ~ , #:"':.i. 
·~r0l10. · .u .:-, CC. 

Juai-' Jll. -. V.- "'1~ 

JWIlPel' J3. · L • I. 

'., 

.. -\0 

q.., 
o 

('I'l 

N 
N 

~ 



~ MATERIAL 'LIST lMLl D."WING .0. ',..-. 
200488 - 026 17' !' 

""WING 
iSS! .m.'iS{'ORT ELECmJNICS 

7Ch fIOOOEL ~O ..It-- [)Al.llA!im PWB,Im 'P' 12*1!!!!, PLO. ... EfT.31- ~..:....-, TtTLf ' 

t~ DRAWING TiTLE CWG.HO. NO. REO. REMo\RKS ON CIT. O'$IG. 

131 Ca:pac~.tor, Ta.'ltuwa. 10t;f lOOu7lJ-106 ~2'~h. l.$d D(1)6-155 

132 132 

Jj) ReI1!!tor, S%. lv· 7SC 1~156-751 1 R234. 150 100156-1,1 

131& RetinOl', " 311· 1.7 l::>OO6ll..470 1 !l~Ui. 1.1 lJU06tl-410 

13S ~s1stor, " ~. .150 1oolS6-7~1 1 '\2t>/l. 13$ Heeistor, " i'':. 1,0 1oor;6-151 

']J6 Resistor, " · 271 10-:)1.:>0-27 3 1 cL21. 

nT ,1la~is'or , · · lOOK 10)1$6-104 1 ilLJl. 

,.1)8 he1stor, · · 12K lr:pl$6-12J 1 HL32. 138 ;;'8~,i..5~or, " 13K 1:xllS6-13) 

'139 Ra!!istor, " · 68('1( 1:'Y.l15(,,;.c,oI, 1 111.66. 1J9 l(esi~1;or, 

lIlO ... L ... "" .,v,,~, ,~, 

141 Rasi~tor, . · · 39qK l001;i6-3~4 1 :,.4&" 

,142 ii.esistor, · · 105M 1001Sc--I55 1 RS'.l7. 10511 1:J015o-1S$ 

:lU3 
~ 

ll.) . . 
144 brlBto,r, " )!IOK 10\.'lS(.- J94 1 ~5~1. 

,'145 Resl~t~r, 5%. "w. 3,3X j 1Ol56-J35 1 R,30. 

146 lh6 

141 aire, Solid In.~lllated. J.[;G2lo-~24 AIR Jur.pe,. Jl. :TOIl JJ to 1tK. lIl1 w1r<>, Solie! Inmllated. 

: JU"'Pp.r J2. · U • V. 

J","!,,,r .14. " PP • HR. 

JUIIIP8!' J$. · F • 11 .. 

";ur''.pp.r .,..6 .. · (;.} • ;,n" 

J1......"T,tll@"r ,J7. · ·H o J 

Ju",ppr J6. · EE • FF. 

JUll>"r J9. · D • i. 

Jwu;>er JlO. · -M • OC. 

Ju.per Jll. · W • 1. ., 
.huIper J3. · L • I. 

. -

. ' 
'~, MATfRIAL LIST !ML; OIUING 110. l"'~' 

IT ~8 -021 

: ' AS:! I. TRU51'OaT ELiC'l'!«>.'UCS 
fIOODEL ~o. --It.- DUE ~lIHEU .Jt :.~~'"W alii :tla1I'e'.~ '81 utili TCh. o'~ 

U1 MATERIAL LIST 

D_AWlNC 
AS5Y.TRi~;~POR'l' ~,)fiCS 

TITU i3/!i ~'l-" Ill:';L;1 w..;,. lebo MODEL. NO, 

~ D"".'NG TITLE DI'G.HO. NO. REO, REWAIICS ON en. OISIG. ITEII O" .... IHG·TlTLt OIlfG. MO. NO. 

1:n CapaDitor, Tanblua. loUr 100010-106 1 C2tX.. 131 c...paci tor, ran ... l~lI 1,)lil ~,):1)6-1:;S 

~ 

lJ2 1 1)2 

1)) a..1stor, S~. two 1$0 100150-751 1 R23L, 133 fUlRiator, 5.'_ ~". 7~ 100156-751 

Ilia ... 1ator, · 3 ... 47, 100068-410 1 &248. 131- fUleist.or, . 3". ill 100068-l&70 

1)S 1IN1ator, · ... w. 7S0 1::01)(;-1$1 1 il.26b. 135 ilesl"t.or, " ~. 750 100156-751 

1)6 ~s1stor, · · 181 ' iOO15t.-lBJ 1 R421. ),.)6 Rasilltol'. " · 1::11 1001~,6-1:)J 

UP 1I.H1Itor, n " 66K 1ClOlS6-6b3 ~ RL31. 131 Ra"i"t.o!', " " 3)1 1001;6-113 

13Ii IIalllbt.or. · " , 131 100156-13) 1 !t4,32. 138 Ref!1~to!', n · 15K lYJ1S6-J53 

1)9 ·S.i5t.or, · " 6&lK 1:J015t-66h 1 HlI66. 139 Realsto,., " · )OCI: !')U1S0-)04 

lao In · ,- 140 ",-, 

I 

14l Ras ist.or , I' ~" 39Qr; l.JOlS6-394 1 R466. 141 iWsllltor, .. " )~K 1!)()1~):lL 

~. .'teeigtor, · " 1.511 1J0156-1S5 1- R509. lL2 ii.esl~tor, n n 6iIOl , l0015()..68t 

143 
,~, .... DC" 1/.;3 .... · " ,r •• ~, 

144 be1ator. · · )YOl 10,)156-394 1 H>l1. ... .' 1kl. i!e~iB~or, " " 3~ 1)0156-3:'111 

"llIS ileIIIietol', SSe ~. 3.3M 1001':;6-335 }, 1'.536. 145 

:"1iI6 lli6 

,11&1 Wire, SoU4 Insulated. 1002!.!l-924 Aja Jwaper Jl. Froot JJ io.n .. 141 tl1re, O'olio Insulated. 1OO2110-92i. 

J~r J2. · U • V. 
, 

JU"'!)er JL. · pp • n. 
./upar .15. · F • Q • I 

J1IIIIp8l" .16. · QG • HR. 
Jwaper J7.' · II • I, .. " 
:Ju.per J8. · El • Fr. " . 

, ' .Jupw .n. · D • I. 
" JUIIIp8l' M. .• . .u • oc • 

J1.UIP't1' .nl. · W • 1. 

JulIp4U' J). · L • I. 

" 

. ~ 
' , 

t.:. 

O.Tf~l- sHHT33.. OF __ , 

U1 MATERIAL LIST 
IMLI 

.......... ,""' .... ....... 
I~~t 200b68 - 0,3') 

DIUWlWG 
ASST. TRANSPORT UoECTRONICS I 

Tt~Lf 00l IJl1I l f' 1.t.5iDIi. IiLI! TCh. M-... ~E~ ':" .-lL- CAlE ll.Ll2L71~H~ET .JS OF __ 

U1 MATERIAL LIST lMLi~~"8' "_V 0;" 
, .... 
f' 

OA .... 'NG 
ASSY. rRA~PORT ELECTRONICS 

TITLE PWB. T'a!$l'A' J.~!ll1S' nLG, 7Ch'MODEL NC ~ D." ~lSHEET _31 OF __ 

REMARk S ON etc T. DESIG. ITEM OqAWING TITLE DirG. NO. ~O_ REO. RUIoARKS ON CKT. O£SIC. NO. 
'TEM DR ",",WII\IG TI TkE ~"'G. NO. tolO. qEQ. AhuIIRKS ON CK1. Oe:SIG. NO. 

C204. 131 Capacitor, Tant.alum. L5"r 1001)6-155 1 C204. 1)1 

132 : 132 
lt2)4. 1)) Ree1stor. 5%. .. v. 750 100156-151 1 R23l.. 133 Re~1etor. ~. 4W• 1$0 100156-751 1 R234. 
R218. 1)4 Ras1ator. · 3 •• 47 100068..470 1 R248. 1~ i!e~ist.or. · 3". 47 100060-1.10 1 R248. 

1 11266. 13S Ressistor. 0 iw. 750 1001$6-751 1 R268. 135 Re~istor. · ~. 1S0 100156-751 1 R268. 

Rio21. 136 Re~istor. · , 9.U 100156-912 1 R421. 136 Resistor. · · 271 100156-273 1 R421. 

137 Re9i~tor. " · 271( lJOI56-273 1 Rl.31. 137 Re .. btor. " 10011 1J0156-1OU 1 R43l. 

136 ReSistor. · · 15K lOC1$6-1S3 1 '!4)2. 138 Resistor. a 12K 1001$6-12) 1 RL32. 

1 R466. 139 i!e9i~~or. " ' . )OOK 100156-)01. 1 R466. 139 iiesi~t.or. " · 68011 100156-604 1 RL66. 
, • 01."'., 

lhO .... , ,~ 140 
&468. 141 fUlsi.tor. n " 331)10: 1001,6-334 1 R408. lIll Rasi~t"r. " · 39011 lCY'I5e>-394 1 R460. 

1 RS09. 142 Resbt.or. · · 660K 100156-684 1 1609. li2 Resistor. · · l.S!! lJ'JI;io-155 1 R509. 

143 I .. , ",-" , ,,.., , .... I ..... " 113 .. .lL~ 

1 l'.511. lbb ResistQr. " n 3)OK I()J156-J3l. 1 R511. l.Ll. Re~i,tor. · 390K 1Cf)l56-394 1 RSll. 
1 RS)6. 145 liS Re~istor. " · 3.3!! 100156-335 1 R536. ., 

Ib6 lIl6 

147 Wire, SoUd Insulated. loo2i.2-nu A/a .iwlper .i1. Frca JJ to n. 147 wire, Solid In:n:lated. lOO:2Lo-924 Ali. Jumper Jl. FI'CIII! JJ to 0;. 

Jll:!1per J2 2 V. Ju.per J2. · iJ • v. JlIJI!)er J2. · '1' • Yo' 

Ju.",?er Ju PI'" aft. 
, 

JuD!ptlr J". · pp • HR. JUMper J3. · L · '" Jw.per .15. 0 F' G. Ju.per J). · "'1'. • Q. JUlIIp8l' .!S. " F • O. 

Jw.?er J6. • 00 0 HlI. JUllP8!' J6. · 00 ii HH. Jwuper J7. · Ii • J. 

JuJlPU' n.· H' J. dlDlPer .11. 0 H • J. JUlllPer .I&.. 0 EE • FF. 
Ju.'1p8r .It!. • E1 • Fl. JUIIp8r .18. · Eli: oW'. Jwuper J9. 0 D • !. 
J\llIIper J9." D' E. JUllper J9. " D ~ I. JuJtper J10. • AA • CC. 
"UJlPtlr J11).· AA' CC. JunIper JlO, • Ai • CO. JuilperJll •• W o X. 

Jun.?"r Jll.. II· 1. JUllptlr Jll. 0 w • I. , JWlPer J13;. • N • P. 
Jumper.l).· L" K. Jumpar J) ... .. L ' K • 

: 
"'-Par J14. • R • S. 

II II I I I I tl I I \ I I 
IML; OR .... ING NO. lull, 

2OOl!88 - 029 LT" U1 MATERIAL LIST IML: DR,"WlING ~o. IREV. 
200"88 - 0 Jl. IT, 

ASS!. TRANSPORT EI.El:'1'RO~'ICS 

DRA.WINC NO. [REV. 

200L88 - 0)) I, ~ 
MATERIAL LIST 

Ii D. T El..l.ll.U1l $HE E T ~ OF_ 
[)RIA_INC 

TITLE ~:e 1:ll2l'a' lt21gl! IlllJ. 1Ch. MOOELNO.~ DA Tf lJLl.2L11 'HEfl 36_ OF __ DAl£~ 'HEET;38_ OF_'_ 

NO. REO. RE"'AAK~ ON CKT. OfSIG. ITEM 
D~AWING TITLE NO. 

1 e~. 1)1 

-1)2 

1 R234. 133 ReI!1Btol'. 5~. ~. 

1 R24B. 1311 l!e!'istcr. · )". 
1 R26B. 135 Resistor. 0 4"-

1 ii42I. 136 Resistor. n 

1 Rl.31. ; 137 Re~i"t.or.. · n 

1 &432. 136 Redstor. · 
1 ll466. 139 Resillt.or. · " 

,~ 

140 D, 0 

1 :1468. 141 Resistor. · · 
1 Rso9. 142 ii.es1stor. · · .. ~ lL) ~, 

1 ;,511. 144 b9i8~O". · · 
145 fUI~1:otor. · · 
116 

AIR JU3p8r .n. lx· ... J.i to n. ~ , 147 ;;ire, Solid rMuhteo. 

.!u:oper .12. · U • V. 

Ju.'IIper J", · pp • n. 
J"lIlpar J5. " F • G. 

" 

J"'.'''per J6. · GG o HR. 

Juaper J7. · II • J. 

JUl'l;>er J8. 0 IE • IF. 

Juv.per J9. · D • E. 

JUlllpel'" J10. · A1 • CC. , 
Jumper .lU. • v.,.a X. ; 

Ju...,er .I}. · L • I. 
\ 

e.G. HO. NO. "EQ. REM .... RKS ON CKT. DESIC. 

7$0 1JOlS6-7$1 1 R2311. 

41 l0006b..410 1 R248. 

750 1:xn,6-1S1 1 R26B. 

331 100156-3)) 1 RU21. 

1201 D0156-12l.i 1 RL31. 

12K 10015b-12) 1 R4J2. 

btlOIl: lOO15b-6t4 1 R466. 
,,,, .-' , DL<~ 

39011: IJ015b-J94 1 R468. 

1.5M 1?:l156-lSS 1 RS09. 
, ... 

""-' . 
390K 100156-391. 1 R511. 

3.3-"1 1OO15t>-335 1 R536. 

10021.8-921. A/R JllIIIPlir til. Fro .. JJ \0 U. 

JUllper J2. · T • V. 

Jumper .I). · -1. • II. 

Ju.p81' .IS. 0 P • G. 

Juaper n. · H II J. 

JUlIP"r J8. 0 g · r,. 
Jwlper'J9. · D • E. 
Jumper JIO •• .u • ce • 
JuIIpel' Jll. • II • I. 

JlIIIPar~ oi • • P • 

Juaper J14. • R • S. 

., 

" 

:1 

ITEM 
NO, 

131 

132 

134 ~.8~i.t~,.. • )Y. 

40 

lhl fte5ictor. 

142 :!esistor. ~ " 

14!! ,ed-tor. .. 

146 

11.7 'r,:'r", Soli~ ~n"",l"t"d. 

:iwG. NO. 

750 100156-751 

47 1Yl06tl-L7::l 

18K IO'.'15v-111 3 

6eK !C),)15t-6c 3 

13K I:JOJ ,1.,-133 

61JOK IX l)o-oo4 

39'lK IJ0156-394 

1. SX IOOl:7t--l55 

3.311 IJ<,15b-335 

IJ02l,:l-924 

Nv. ~EQ RfMARK:!! ON CI(T. D!SIG. 

R24B. 

R268. 

RL2l. 

'il)1. 

aL.32. 

R46b. 

R509. 

R~ll. 

'I R5:36. 

AIR JU!lPer Jl. Fro. JJ to tK. 

Jun:per J2." T" V. 

Ju,"per J3." .. M. 

JU.'lIper J5." " G. 

Ju.\por JT." • J. 

JUIJI.!)er J6. " U. "",. 

Jumper J9. n J). E. 

.JWIlper JI0.· AI • ce. 
Jumper J11.· W" l.. 

Ju.'nper J 1). " " P. 

Jumper Jl1.· R" S. 

u 
DRAWING 

TITLE 

1)5 !le~ 

136 He, 

137 ;ie, 

138 :ie~ 

l44 !leo 

11.5 He, 

i Ih6 

u 
DIiI .... NG 

TITLE _ 

131 

132 

133 ReI 

134 ReI 

B5 Rel 

136 :leI 

137 :t8! 

138 !(e~ 

l4l fUI. 

11,2 !la! 

143 ~ 

14" !la! 

145 

116 



LIST 

o,..c,. NC .. 

1.51.! IJCl)6-15S 

132 

750 100l56-7,1 

L7 l:xJ066-h7':l 

1:35 !(e91~ tor , " .-. 750 10Ul:5i>-751 

139 :iee.ist.or, " 1)K 1~150-1)) 

139 ltesl~t.or. 6801l lOCl$O-t& 

142 !le"l,tor, ISM lCJ015b-155 

11:4 ;'.e~l"to!", 

1.1&1 ;oir<', ~ol1d 1n"lllated. 

! 
i. 

I 

\lJ MATERIAL 

ASSY.TIW;5POR1 3UX:'n!GlIICS 

LIST 

!'..O. REO. 

1 

1 

IIM,.J DR,"NG NO. lU'V, 

II L:I 2OOJ.BB - 028 Jr. 
D'TE~' 'HE£1.31- OF __ . 

REMA.Rk S ON tIC T. OEStG. 

C20h. 

R248. 

R26B. 

!U;21. 

1Ih66. 
, '.D.1..-"1.. 

1 R509. 

1 aSll. 

1 a5Jo. 

JlIII!l4Ir .il. Fra JJ to U. 

J1l:Iper J2 U 2 V. 

JU.':Iper J" ?p. RR. 

Ju:aper .15.· F· G. 

Jwoper 010. • GO "!III. 

J\:.laptIr J7.' " J. 

JIL"lper oIti. • EE • 11. 

JUlllper 019. • j) • E. 

. Ju.per .110. • II • ce. 

JW\;>er m. • w • X. 

Jump.r J3. • L • 1. 

IML; OR •• INC NO. lu¥, 
lr' 200b8B • 029 

DRAWING 
~ ~(~1 'lZSial iii;;. 7Ch. MOOEL. NO. ~ O.l£lJ.tl.§LZl. SHEET,.34· OF_ TITU 

.' 

ITEM ORAWING· TlTL~ DW6. NO. NO. ~EO. REIIAffKS ON C·KT. OESIG. NO. 

131 Capacitor, ran~.l;';'l11 1.5,,1 ::'Y.136-1~5 1 C2Qq. 

132 

1.33 fiaRistcr, 5~. iv. 7!j0 1OOlS6-751 1 8234. 

1310 ReHst-or, " 3". 41 100068-1£70 1 R2hB. 

13$ Resl"t-or, " ~. 150 100156-751 1 R208. 

),.)6 Resistor, ., . IJlt 1001S6-1::J) ). il421. 

1)1 Re~1~t.or, " 33K 1001;6-3,13 1 R431. 

138 R.8i~tor, 1Sl( D'J1!:iO-}5J 1 il432. 

139 Rea i.sto!", " . )OC*. :l'J,"lSb-J)4 1 N466. 

140 ~ . . _Ol..L!lL 

141 Reahtor, " " 3?QK 1OOl5b-).~4 1 i!h6!l. 

lL2 Ms1~tor, n " 0iI0i. . l001St>-6Bl. 1 R~9·. 

11) . .""' ..... -.,\~ . " ........ 

W. ile@1etor, " 3?O& IJOlS(J-3:<Q 1 :!5U. 

U.s 
1h6 

147 0/1ra, ;;olio lnsulei.ec!. l002b6-92l. A/R JU3per Jl. h_ JJ to U. 

Jumper Ja. · U • V. 

JUlIIper J4. · pp • RR. 

JWlper ~5. " F " Q. 

Ju.':!per J6. · GG • HI!. 

JUIIpV J7. · II • J. 

JUM?4Ir J8. · EE • 'F. 
t J>mper J9. · D " E. 

JuJiper J10. a A1 • CC. 

Juper "n. a » .... 1. 

I 'Ju""';r J}. · L n 1(. 

! 

I' 

" 

, 

U1 MATERIAL LIST IMLI DR'A .... IHG NO. lREV. 
200L88 - 030 If 

DR.AWlNG 
ASSI. TRANS?ORT UECTROllICS 

TliLE M IlllI t £!I hS2ga Illli TCh. M'~::El ""_ ..-.lL- DATE ll/.l2.L11"'EET .» 0' __ 

11£lIiI 
O~AWING T17i... E .,wC. NO. '\iO. REO. RUui<I<.S ON. CKT. OESte. NO. 

131 Capacitor, Tant.alu",. L5d 100136-155 1 C204. 

1)2 

133 Red~tor. 5%. ..... 750 100156-151 1 &234. 

134 lieai .. tor. · 3w. h7 100066-1.70 1 R2h8. 

135 Resslstor. " :We 7,0 100156-751 1 8208. 

136 Resistor. · · :I.U 100156-912 1 1!I.21. 

137 Res1~tor. · · 27K lCJ0156-273 1 Rh31. 

138 Me1~tor. · · 15K 10(156-15) 1 '!432. 

139 He~1~tor. · . n 300K . l001$6-)Oi, 1 11406 • 

l.I.o ,-", ..Ill..<.!>. 

141 Resi~t.or. · 33JK 100156-3310 '1 2408. 

142 Restet-or. " · 6801( loo156-68h 1 as09. 

, 143 i 
- -- _. - - -- -- - . .. 

llaI! Res1st.or. " " )3:)K 10 Jlj6-J)I. 1 R5ll. 

lb5 I 

1Ia6 1 i 

147 Wire, Solid Insulated. looae-512h Ala Juaper Jl. Frotl JJ t,e U. 
Juaper .12. a if a V. 

j i JUlI!per Jh. · pp 
• IIR. 

Ju.per JS. · ..., . 
• G. 

L Jw.per .16. · OG ,; HH. 

I ! I IJu.per J7. · K • J. 

! I I I JURper .18. · El!: • Fi. 
! ! . .Iwaper .19. · D ~ B. 

i i i i.hmper JlO. a Ai • ce. 
Jw.per m. • ltf • X. 

I I '.1Ul11p8r .1) •.• " L • !C. 

II iii I 
U1 MATERIAL LIST- IML: OR,AIWINe NO. Ilt£v. 

200488 _ 0)1 LT-
" 

DRAWING 
ASS!. T:u.NSPOR'l' ELECTRO~'lCS 

TITlE f'tlll I~'4t lQlRI Pili 7Ch. ..oDEL. NO . ......l.lL- DATE ~l'HeET.36. OF __ 

ITEM ORAWING TITL E eWG.NO. "'0, REO. REMARKS ON CKT. DESIG. NO. 

131 

·132 

133 Reeist.or. 5 •• O'i. 7$0 1)0156-751 1 R234. 

13h Resistor. " 3". 47 lOOO6!i-l£ 70 1 R248. 

13, Resistor. · ;w. 750 1~S0-751 1 R268. 

1)6 Resistor. " 3JK 100156-3)3 1 R421. 

; 137 Re~istor, " " l2OI. 100156-124 1 1U.31. 

138 Resist.or. " 121( 100150-123 1 1;;.32. 

139 Re~i!!tor. · " 6t!Ol lOOl$b-ec4 1 R406. 

140 D. 
• H 

.... ,r, or • D'."~ 

141 Resistor. · 390K DC15o-}94 1 RII6B. 
142 a.elstor. · · 1.5"1 1'n156-lS5 1 R509. 

143 . ...,-, . 
14h Resistor. · )9OIC 100156-391. 1 R511. 

145 Resll1tor. · · 3.)lf 100150-335 1 1l$)6. 

lUo 

147 *1re, SoUd Insulated. l.OO248-924 AIR Jwaper Jl. rroa JJ \0 U .• 

.Juaper J2. · f o V. 

Jwaper .1). · -'f. • X • 
" Ju.per .15. 0 P • G. 

Juaper .17. " H " J. 

JUlaptlr .lB. · EE " Y. 

.1uIIper· .19. " D a E • . 

Jmtper JlO •• .u • CC. 
Jwlper .Ill •• W • 1. 

Jwaper rill! ,; • • P • 

I Juaper ./14. " R • S. 

.. 

, 

I 

: 

U1 MATERIAL LIST lML} DRAWING NO.: luv. 
200h88 - 0)2 I" 

ASSY • fRA!lSPORT ELECTRONICS 
DlAWING 

TITLE l!!!'!l T'~'A' 1.~!i2S' tLG, 7Ch'''ODEL NC ~ D."' llLlJiL11 'HEEl _37 OF __ 

ITEM 
O~AWI~G TI TL E : ... c,. NO. HO. 

131 

132 

133 Res1~t.or. ~. 4'1 • 150 'lOQ156-751 

134 il,e"istor. · 3,.... 1.7 100066-h70 

1)) Re~istor. · iv· 750 100156-7,1 

1)6 itee1stor. · · 271[ l:JC156-27) 

137 Re!!l~tor. " · lOOK 1J0156-1OL 

13B lteeistor. " · 12K 100156-123 

13'>' Re~i~tor. " · 080)[ 1001;:11-004 

140 

141 Resi~tQr. · · 3901 10"1$0-394 

lh2 He,i"tor. · · l.51! IJ<}156-155 

143 in. 
, · " ~ 

141 !Ie~i'tor. · 390K 1.0')156-394 

145 Re~i"tor. " 3.311 1001,0-3)5 

146 

147 wire, Solid In:",lated. I l002Lo-924 

I 

i I 

! ; 

i i 

I 
I 

I , 

I 
: 

: \ 

, 

, 1 

MATE~IAL LIST 

!rEM 
NO. 

131 
132 

13h i\e~ist:>r. " 3w. 

136 :te,i9tor. 

1U 2 :tesi,tor. 

1!t6 

117 I.ire, Soli~ in~lat"c!. 

:JwG. NO. 

750 100156-751 

47 1Y.l06tl-L7:) 

16K 10"15t.-11: 3 

6eK 10')150-6c 3 

13K DJ1,r,-133 

39'>K 1;)0150-39L 

3. Jf'I IJC150-335 

t 

i, 

~O. I:!EQ. REMARKS ON CICT. DESIG. 

1 R23h. 

1 R246. 

1 8268. 

1 RL21. 

1 ill. 31. 

1 RL32. 

1 Rh06. 

1 R466. 

1 R509. 

- - v 

1 R5ll. 

1 RS)6. -

I AIR Jumper Jl. 1rom J./ to u. 
J~r J2. . 7 · '.' 

I J1l!IIpI!r ./3. ft L • K. 
JUJIP81' J5. F • G. 

I Jwnoer J']. n H • J. 
, ! JUlOIper ..J1i. n EE • FF. 

! ! Jumper 019. . D o E. 

! ! Jumper J10. • AA n ce. 

i I Jumper Jll. " W • I. 

.luaper J1);. • Ii liP. , 
t Jw.per Jl.I&. • a u s. 

I 
; i 

: 

I 
! 

IMIL' ORAWING NO. tRE •• 

. II ·1 200488 - 033 L-
OF __ 

NO. QE.Q REt.LUlKS ON ClCT. OESIG. 

R23h. 

R248, 

R268. 

RL21. 

'il.)l. 

RL32. 

R460. 

R509. 

R~ll. 

'1 RS36. 

Ju"P8r Jl. Fro. JJ to 11K. 
1 Ju",?el' J2." " V, 

JUOIper J3." ... M. 

i JU.'!lper JS. • F • O. 

JUII!.per J1." • J. 

I JUS!>er ./8. nEE" FF. 

Jumper J9. nil· E. 

.Juaper .110.· AA • ce. 
Jumper m.· W· X. 

Ju:nper Jl)." Ii" P. 

! Ju.per 0114. • R "5. 

j 

i 

'.1 

; 

\lJ MATERIAL . LIST 

ASSI. r;u.'1SPORT ELECTRUNICS 
DRAWINC I 

TITLE PIo'B. T1P!!' A I 251ps. D G.7Ch. MODEL. NO. ~ D. r~ ~fEt·)9.OF-'t 
, fTEM 

NO. ORA.'IIHJt+G TITI...E 

131 

132 

133 ·He~1:::tor. 5,l, ~". 

134 ae~i .. tor. " )II. 

136 He~htor. 

137 ,le!l1~tor. 

1)8 fle~istor< 

140 

141 Res1!1tor. 

ll2 ile~1!1t.or. 

I 113 I 

1<'7 '-Ii:", Solic In~ulat.ec!. 

i 

! 

--

DwG. NO. 

150 1ool56-7$1 

h7 100068-h70 

750 1:>0156-151 

,U 1J\J156-513 

IJ!< 100156-133 

6Bm; 1001${,"';EI, 

)901( 100156-39L 

1.5M l0015b-155 

)90K 100156-391. 

J.3M 10.1156-335 

i 

.. -~. --.. 

\lJ IIIAT'ERIAL LIST 

AS~I. TRA.'1SPORT ELECTRONICS 

NO. REO. 

1 

1 R2ll6. 

1 R268. 

1 Rl.21. : .• 
f!431. 

i 

... 
iiU08. 

R$09. . . 

1 asu.· 
1 R5)b. 

Jumper oiL p~ JJ to l1. 

JllIlIl'lIr J2.· T a V" 

Jumper J).. LaM. 
Jumper J5.· ,. t. 
JUllper J7.' H· J. 

Jumper .IS. • , BE • F'F. 
.# • 

Jumoer J9. U D· I. 

Jumper JlO.· AJ. • ce. 
Jumper Ja,l. u . W • I. 

Jumper J13. • • p. 

JUlllper JU ....... R • ••. 

IML: c ..... ,i4.c .• ~ ·:1 
2In8& - ojs, t r 

DRAWING 
TlTL.E e!:IIl Ima'At 37!1~I!. QLu.lCh ',,"OOEL NO.-..JI..- DAT~ SH!!T)IQ...OI'~ 

.:"I~ :::lRAWING TITL E D~.HO. NO. REO. RE .... RU ON elfT, ·iltIiG. 

131 . . 
132 

·133 ae .. 1stor.· 5". iv, 750 100156-751 1 R234. 
., 

! 

131. Re~illtor. · )II. 47 100006-1£70 1 RZhtl. 

1)5 aeaistQr. n ;&w. 750 100156-1$1 1 R268. 
',. 

1)6 ;{e81~tor. n · 10K 100156-10) 1 R421.. 

137 'ltll!1stor. · · 331( 100156-))) 1 R431. 
. . 

138 Re~i"t.or. · n 151 100156-15) 1 1Ih32 •. 

139 Resistor · · JOOK 1001.56-304 1 1Ih66. 

llIO 
' . 

lh1 Ra"btor. · 0 m( l00156-39t. 1 R46B. ; 

11.2 Re~i~tor. · · 68011: . IJOl50-6Bi1 1 RS09. 

143 

ill · )901( Ul15ci-39h 1 R511. ' 
.... , 

Resist.or. 

1l.i5 

140 
.. 

! 

lh1 'Iirp, Solid r""ulatet:!. loo24t!-92h : AlB. JuJtper ~; Y'l'OII JJ t,eO:. , 
JUlIP8r n. 0 T • ''1. 

JWIIp8r J3, 0 X. • M.· 

JUIIIp8J" JS. . , .. a • -
J Jumper .17. a H ·I~ 

I JUIIIpti' J6. . U • W •. 

I Jumper .19. 0 D . ... . " 

oIwaper M •. a U He. 
I ' Jl1¥r .Ill. 0 11 • 1. 

.' 

! ! J1IlIper 0113. a • ,; 'P'o< 
-' 

I JuJiper J1.I&. • .Ii ·"s. . ", 
" 

.,' 

~ 

.. 

I I 
" 

... 
-iJ 
til 

.r-! 
H 

C\I 
C\I 
I 
~ 



1)1 

1)2 

1)3 Bul.t.or. S~. :>0. 1S0 !OC1SI..-751 

lJI: Bu1.8t.ar. 0 ,... bT 100068-1170 1 R2h6. 

1SO loo1$(>-7~1 1 R2bi!. 

1)6 IIasutor. 9.u: 1()(\151>-912 B1an. 
1)7 Butnor. 

81&66. 

131 Capacitor, Tantalua. lOu! 100070-106 

. 1)2 

O .... ·ING NO.. lel'l' .... ~ 

2OCI.ll!l - 0)6 IT : 

DATE ~"'£!T Ill. OF 

C2a&. 

,T.., 
110. 

132 
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1)7 I18abtor. f£1 1001:i6-U) 
1)8 a.sht.or. 13K l0015O-1)) 1 R!.32. 

139 !lestnor. 1 iih6b. 1}9 1Int.wr. • • 300( 10"l156-)Cl 1 11466. 1)9 l!II~irt<n'. • • '6eo!r 1C1:l15b-6ilt 1 Rl.66. 1~5 'ledetor.· 6~:)1( 1'»)156-00L 1 !i46S. 

Uto *~ ~ ~ 
)901 1OO156-3~4 1 R46B. 141 lleslstor. • • )901( 100156-J9l. 1 Rla68. U1 !!r.Itstor. • • 390l 1CY.l1S6-394 1 R46B. ILl r~!l1!toro • • iiL6B. 

~. 1 R509, 142 i(e"1~tor. • • 1.5'1 lOC156-155 1 11509. 1L2 }I..e~1Etor. • • 

-~ 14) ~ ....... n ILl 

iQU. :t;:u. 14!. Resistor. • • 390K 100156-39L 1 R5U. ~ 1l.4 RSl1. 

u.s !lesbtor. ).:JM 100150-335 lhS lhS Resi.t,r. • • 3.3l'1 100156-)35' 1 115)6. '. U.S lIeabtor. • • 

~ ~ ~ 

Ju~ .0:. ~l"OII III to LL. ,.:--

Jwoper .12.· 11" 'V_ 

U.7 aire, SoUd Inaul.ted. 1oo2l.6-924 A/R. JuJoper Jl. FrOOl II to LL. 1.47 liire. Solld m!l\.lat.ec!. lOO2LE-92L Afa Jumper n. Fro. "01.. to u. Ut7 wire. SoUd b""l&1.ec!. . l002l.b-921 J../R Ju."I;J8r Jl. from JJ to u. 
~--+---~----------------+~~~~+-~~~J~~~~.I~2~.~.~=D~~.~Y=.~--r-' ·r---t---~------------~--~;.;;.:;,~~=-~~~..;J~~~.=r-.I~2=.~.~~ .. ~r~.~,=.~--~ .~~+---~~.,;...~~~~----~~~~=-~~~~J~~~. ~r~J2~.~.~~T~'='~V=.~---t JUllpllr .12.· • Y. 

JU!Ip8r JIt. • pp. JIlL ' I 

J""t'V .IS.· r ° G. 
r---t_--------------------+--------+---~~.I;..~~~r..;~~.--.--~":.--.~&R~.--__ {;r---t_------______________ 1-________ ~--~..;Jumpe~~r-.I~l~.--·--~L __ .~K~.-----I.,~.~--r---------------______ +-______ ~~--_+-J-~~,;"r-J~3,;".--·---L:.-.~X~. __ --~. 

~r .IS.' ,.. Q. '1-__ t-____________ + ____ +-_-., . ..;J.:wope:..;:;.;~r_oI.:;S~._· __ F:.__ • .:Q:.:.,-..:.. _ _i. • J;,~er .IS.· r ~ o. 

JlUllp8r 0/4. .0 PP • Wl. 

Jumper 15.' • u. 
.n..p..r 016. • 00 • lIB. 

Jw.per J7.. ° J. 

.lullper .16. • GG • HR. ~ . Jwoper J7.' H· J. JUIIpeJ' J7.' K. " • 
~--t----------------,.-------+--~~~~~...;J7~~-.--=B~.-O~J=.~---f ·t---~------------:--------~--------1-----~~~~~.IB~.:...-.---g~-.~IT~.----~J~--+---------------------~--------+-----~~--:.....r-J~8~.--.• ---&---.-FT~.----J 

JUlllper.l6. • GG • IF.. 

Ju:otper 17." • J. 

.lutI;Ier .lB. • EE .". 

w'1Dlper 019.· D;' I. 

~JB. • g ·Fr.. 1-__ t-____________________ 1-_______ ~--~..;~~~r_J.:;9~.--"--..;D~-O.:B:.:..--__ ... ·~t---+----________________ -+ ________ ~----~~~~~r~J~9.:.--.--.:D~.~!.~--~ 
"'-Per.l9.· D· I. .l\ulper 0110. ° U • CC. Ju:wper 0110.· U • CC • 

Ju=t:-r .m. • IE. • FP" 

J .... .per .19.· D· E. 

olwIper .llD.. AA" CC. Ju.-.per .110.' U • CC. .luper 0110.· U • CC. .lapel" JU.. V ° I. . .. . Jw.per ro.· V' I. 

J~r JU.. V· I. JUJJper 0111.· W· 1:. .lWllper m.· V· I. J1lIipU Jl).. II· P. Jwtper 0113. II. P. 

Jwoper .!IS. • "' 0 C. Junper Jl5 •• l • c. .n..per .115 •• , ~ C • JWlper .rlh. " R "S. JIIIip8I' Jlh. • R • S. 
~r nIJ.· 1111 .". 

.I111J1pU' .Jl? • ill .n. 
Ju:;>er .116. • uu • n. Juper./lb •• lJU • n. 
.IuJoper Jl7. • .l!ulper Jl7. • w ·n. w ·U. 

.,,; .t-_+_--------------+----+---__ ~~--------J_-1 

""-Per 01). • L • E. J Juper.l). • .1. • I. 

I I I 1-''''' J. • I. I 

-\0 

lI-4 
o 
It) -

N 
N 
I 
~ 



For Dual Guide Swina Arms 

MATERIAL 1.IST" . U1 DIt._ ASSY. 'l'RANS?ORT EtECTllllIII1::S 

MATERIAL 
LIST I:ML' D.'.'NG NO. IREV.'-

[ .1 200488 - 049 . I IIMLI DRAW'NG ND. lREv. ~ l.\l MATERIAL 
II .1 2:J0488·:w:·1 

LI S T 

SSY. T'RANSPORT ELECTROl>""ICS 
25 'DATE 7-6-72· SHEfT 57 O. 

'TfY!..!. ?We Type ' 6' .'("2· c:lr. ·"ClI. MODELNO.~ uATf llf21l''Il)ni;c;....21 01"__ O~N'~~G PwBTypa"P"25ips pIG 9 ch MODEL NO. 

~ DIIAW'NG T'T~E NO. IItEQ .. REMA.RK$ ON CKT .. DESIe.. 
IT .... 
NO. 

IT .... 
NO. 

1~ 131 Use the appropiate sheet 

132 132 showing the comHnat Lon of 

133 1'3 speed; type 'A' or IPI, ."d 

D¥fG. NO •• NO. REQ. REMARK'S ON. CKT. DESIO. 

.t~·~~~~I_-·-~-r-.~5~%-.~~-.----s~I~~~~-~~~~~3~1--~1~.-tl-.-------~·~iI3lM.~~ ~t~.1 jML l~_~~~:~~~:~~~;~~~~~:~n~~~:~:~:=~~:=:=._~ ___ + __ ~ _____ ----~ 
;"';1;;;'YI4 -

1iMUI
-' -to";'-r.;"';';.-·~ .---..:5:..Ii:...;....:1~OO-lS6-~..;.51:..3;...;.-;:;...+liL::..:u.;.:.:..--------.......;,.: I 137 I 'te.~stor~ . 27'; lJ}'l156-27; Rk3i. r ::XlL'fPlE:- 200488 - ,,06 

136 Renstor. • • 13K 
.32. t-:l-:J8::-t:-'te-.':"is-:t-or-.~.:-::-" ----1:..5K-+-l:.::.OC.;;.1:.::;;.:.6-.:1::.:~3~--=--+.:.:!ll;:;J::<:.:...-----'-----I defins ... Type 'P' LSip. DIG. 

680K 1ooJS6-684 ~ 139 lied.tor. • • 

140 
r . lhl. Ra81.tor. 390X 100156-.394 

il466. ~'!.#39.~.~!!e~8;l'~t;or;'~~~~~~3~cn~K~' ~1~OO~I~5~t-~304~1:~3~!!4~66~. =:=======j 9Gh. Transport P'fiB .1.t.h t'le 
~ 110 l\a..,uru. On.Line Ontio". 

!h::. ~.istor. 3JOK lCO:,56-}3L :l468. • t·--+il-=-..;....::.....;.;...:.=~-~.;:.:..---+-i!--~-+-----'!----------
1<466. 

lh2 Besl.tor. 

143 
1.IW Be.utar. 

1.1.5 Rest.tor. 

.lL6 
lh1 WiZ'8, Solid Inoulatec. 

1.5!! 100156-1$$ 

390K I 100156-394 

3.:lX lOOlS6-335 

\, 

1 R5l1. 

ItS36. 

A/R Jmoper J1. FI'OIII JJ to KK. 

Jumper J2. H T' U V; 

JlIJ:lper ..13.' • H. 

Juooper J5. I' .. 1<. 

Jumper J7. H H" J. 

Jumper J~.' D' E. 

J""'per J10.· AA • ce. 
Jumper Jl1.' W n 1. 

142 Re.i,tor. 

::4) 

144 Re.isbr. 

146 

" 

:!...U7 firiire, Soli..d I:1!!'1.:.l.a·te:-<. 

! 

I 

680': 100156-6ciL 

i 
i 

R509. Also:-

: Ju:n~ J9. Frcill D to E. 

J""'Per Jl. Fnl\I1 JJ to n. 
JUlIIper J2. n' " v. I 
Jum?6r J3.· L" M. .. ! 
Jumper J'.. r· G. 

i Jumper n.· H' J. 

Juhtper J9." D· S. 

JWlper JlO." AA • OC. 

I I .IuJoper JU.· W" x. 

DtC.ete. 

i i 

i i 
! 

I ; 
, JUtOper Jl.'l.. ~. P.! !' f JUmper JlJ. N· 1'. ~ 

1~~I--------~! ___ ~I~J'~u~e_rJ~_._R_.S_ •. ~~~ _______ ~~~J~_~_, •• _R~"S_.~~~ ____ ~ ____ ~ _____ ~ 

1~~I ______ ~ ____ ~ .. !~ __ ~I_·~I __ --________ ~,t~~;~::::::~~~~A~_~~~~l~L.~~~~~~O~.:~~::::::::::--~----~--O~8$~C_~5~V.~!~~~~mw==~~R-.--~----------:j 
:;~, ._. ",.TERt"L LISt ~LII--...;;;.;.~;.;.A;.;.;.;.;~N-':;.;.04.;.;.N..:.;;--=-=r~S;;:x .. , '"\lJ MATERIAL LIST IML~r-...:~..;.R;.;.:..;.;B;.;.IN:.:_G-m;:.N°::·-~I·;;;E~v. \lJ MATERIAL LIST IMLI ;;';~N:;;; I···· 
_ ASS-Y.TIlt.."ISRIKT ELW'I'RO!ilCS ~._ ASSI.nwlSPORT ELECTRONICS 

ll'rLE M Typt'" MM;SIji.7C1l •. MODE~HO.~ D.TE~l"'EH~ 0>-::1/ TlTL. PI!B 1W!!!AL1lE115ITISEUiCT. MOOEL~O_~ OATE~ '"EET2lL OF "'ItmG g;;Y.;~N~:~!n~~r:NI::S 
'oRAWING TITLE DWG.HO.. NO. REQ. lEMAR'S. OM CCT.~fSlg. ...,. 

l3II. 

. 137 Re.letor. 

139 IrM1l1.or. 

i.LO 
111 1ie81et.er. • • 

lL2 Rae1lttor. 

11.3 

".' . 

].at 1~6-.103 

HJ.31.. 

lSI 1OO1S6-153 J!lU2. 

1 ,.66. 

lih6B. "'1\1. 

660K 1001S6-6BL &509. 

10021.6-924 A/R J~r J1. !'rca .u to n. 
Jwoper J2.· • V. 

JuJoper 01).' L· M. 

Jwnper 015. " : F ·,G. 

J~r J7.. H· J. 

JWlper J8.. • EE'" . 
~r 019.· D· E. 

Juaper .Jl.0.· .u • cc. 
,". 

JUllpU JU.. w' t. 

o/woper .Jl.).' ". P. 

. ,l~ 

IT .... ...,. 

I I 

DRAWING TITL.E 

Uae t.h" appropiate lIheet 

7 or 9 c:h. 711 ... chuge the 

tim dig1t of the da8h No. 

to letter A. 

El.AI!PLE: - 2OOIi88 - A06 

de1'ines a T]pe 'P' 451ps; Dlo 
9Cb. Traneport PWB 111 t.h t.h. 

lWIUal IltImol ty Select Option. 

Jmiper JB. From EE to FF. 

Jwoper 016. • IlD • FF. 

Jaorper JlO. Fl'OII II to cc. 

J1DIper J10. • II • BB. 

.n.per .Jl.l. F .... W to I. 

Jump.r.Jl.l. • W • Y. 

Jumper .Jl.9. From DD to rP208. 

NO. FlEQ. 

I . 

IilEMAAKS ON CICT. DESIG. 

Delete. 

Add. 

Delete. 

Add. 

Delete. 

Md. 

Del.te. 

ITEM 
NO. 

MOOE~ NO. ---1fi- DATEu.LzJL:z.l SHEET ~ 0' __ 

DRAWING TITLE REMARKS ON CKT. DESIG • 

l!se the appropiate ~heet 

Ehmdn~ the combination of 

7 or 9 Ch. Then change the 

firet digit of the dash No. 
t,. letter C • 

EXA.'!PLE:- 20JI.85 - c06 

defines 3 Type 'P' h5i;J', DIG. 
9Ch. Tran"~rt P.ll:; with the 

5v. to the Car.troller Jption. 

Also :-

Adll. 

I 

I 
I 

ITEM 
NO. 

OR.AWI NG TI TL E NO; REO. 

131 Capacitor Tanta1u..'n L 5uf 100136-15~ 1 

132 

133 Resistor, 5%. '.w. 750 100156-75 

134 Resistor, 3w. 47 i 100068-47-

135 Resistor, " >,w. 750 100156-75] 

136 Res istor, 15K 100156-1S, 

1137 I Resistor, .. SIK I 100156-513 

138 Resistor, .. 13K 100156-133 

139 Resistor, " 300K 100156-304 

140 

S41 I kesistor, 5% ;: 390K i 100156-39". 

142 Resistor, II 680R 100156 684 

143 

144 Resistor, .. 390K 100156-394 

145 

146 

REMA.RkS ON CKT .. DESIG. 

IC?04 

R234. 

R246. 

R268. 

R421. 

R431. 

R432. 

R466. 

;~408 .. 

RS09. 

RSll. 

14 7 ~;i:r;e, Solid Insulated. 100248-924 AIR J"mnpr.n From JJ Tn 1(T.( 

Jumper J2. /. u .. V. 
Jumper J4. PP" RR. 

Jumper JS. .. G. 

';ump~r/ .16. II GG II HH. 

Jump~r J7. H • J. 

Jumper J8. .. EE .. Fl'. 

Jumper J9. D" E. 

Jumper J10. .. AI'. .. ee. 
Jumper Jll." W .. X. 

Jumper J19. DD" TP208 



7 r
--~--~--------~A~' L-____________ ~B~---

Rt'olINO PS: N}c la.E+----~~ 

REWIND P&. COM. 14 

~
o .. ' RE.SCT PS. N/O . 

R6!'T'P&.COI'I. 

i.DAD PB.COM. 

i . .LOAD pa.HIe 

2 LOAC P8. Hlo 

LOAD PB. 

TRANSPORT R£AW(-·lWDt--~ __ ,..... ..... -+r 

I 

1-
(;I<D. I 

SEt I 

J£L 2 
SIL , 
ScL 4 

t;i=: :t!I----=V -
~SlL~ 

I 

I 

I 
I 

AI 

---I-
I 

I 
I 

I 

I 

al 

--------~Cr!------~----~D~I------------9------------~F11---=~--~+s~v~~~-----r----~~~--~-~~~-~~~n~--~T7 
.,,,,., .. --" 

+5 

I -----,-

I 

I 

I 01 I 
Cl E' 

P FILE PROnCT STATUS 

~R I BOT STATUS 

~ GIIIO. 

--:-+
J1 

L-7-----~3 SELECT" I'IWY(+) 

,---~+--+------A~ ~~~(~ 
;-~c--;._+-____ --L:.4 :'::-!O~8I.£(~) 

10 IPS IOlJl' :t' D 7SO.Q.~ 47 .... _ I 
IllllPS IOUI' t t +-f 
18141PS IOJJF I . I I I 
Z5 II'S 1.5JJF • + ;.+ ~ 

I 
LAST USaD DEI..TlED 

U220 
QIIIl! 
C21' 
(",2i1 
IU79 2 .... 
TPa09 

WRIT&: PGoIER (,HO. 

WRITE POW,!! ..... TII 
II WRITE POWER lONe. 

WRITE POWER GATE 

4511'5 1.5U' us<O i 7SOnfai_ 47J1. •• 

16 OtoI-UNii 6HD.- - -- - - - - - - - -

101 fOllWAIIO INO.DIIIY. 

7 "_IND.~~. 

,I REYfRSE INO • • 'v. 
. LI REVlJI5€ _.OAlVa 

II +"v~ IND. 

r _R I"'D. GfIO. 

-Itl--

1.1OlI11W1C11 .... ...... , 
2.=~ .. 

[!J I' DENSITY srA"nIS .. FILt: I'IIOTl'CT S1l1CTIIS 
NIt 10 8£ A PllNCTION OF SEL£CT ADO 

m1 ~=: :~1OOAER ~ER. 
~ TYPE P VEIl AS _ ON IiIC£ OF OWG. USE 

OPTION JUMPtIf 1l\IIt£ IN IJH'f ~l1ON 
TO OBTAIN RlQI.IIIa> OPTION. 

[§J IF A!AIW CEUlY NOT I!EQUIRro DGm: C204 

m sa: ~ COM"ON£NTS TA!I.£ II 

l.A IJIII/U" 

./"m-:.---------l 
~ • .=: ..... ::.:-=.:: .. :..::-=-...1 

00285 
T 

4 

M 
N 
I 

IX) 



6 

A 

CMlI 
--> 

U4a ... 

I 

I 
I 

C418 

I 
41,., 

:& 

G 

I 

I 

I 
_· __ ·_-t-· 

~--~--------~8 I 
J 1~4} CAPST"N "L 

~---------f< I FIXED RoeL ~ 

I 
)J:!;.=+-"';"-~=_-------"""-~-""":'--+-----"'1.-+--,,--+------'---(ij)TP"'17 

I 

--T--'-

~".I 
II49S 
31; 

4 ,fLIt REI!\..N1P 

SPEED 
110 IPS 
IZ~IPS 
16JrolPS 

I ZSIPS 
I 3711 IPS 
4SIPS 

" TOLERANCU 
.)tXt ANGULAR 

I 
I 

TYPE 
PtA 
ptA 
PtA 
PtA 
PtA 
PtA 

VARIABLE COMPONENTS TABLE I 

R421 
33K 
27K 
16K 
15K 
10K 
9.IK 

R431 
120K 
lOOK 
66K 
51K 
33K 
27K 

11432 R466 R509 R536 R468 
12K 6110K 1.5M ?.~t1 390K 
12K fo80K 1.5M 3:~t1 390K 
13K 680K 1.5M ~.}~- J?.QK. 
13K 680K 1.5M 3,-~ ~~ 15K 300K 680K ;'\1f-15K 300K 680K ~~.Q!'< 

... _-,. 

G) SEE VARIABLE COMPONENTS TABLE 1. 
3. ALI. DIODES ARE IN,)I4-
2. ALL PNP TRANSISTORS ARE 2N41Z5 
I. ALL NPN TRANSISTORS ARE ~N412~ 

NOTES: UNLE5S OTHERWISE SPECIFIED 

MoQGA.tJ. [) 71z:a./70 

.1.1. 

R511 
390K 
390K 
390K 
39(lK 
390K 
33'Cij( 

CII41) 
,XXXi 

2. I"EAK All SHARP 
EMil """ox . . 010 

----------------T'1'iIl!n 
lie 

-r:6 

I 
·"v 

.ob 

ASSY. TRANS. ELECT. PWS 
1 M ..... ",O.AC.. J I..f!li!iI!'*I,.,.,--------I SCHE MAT I C. 

SERVO AM~')LlFIF.RS 

lOB 

l¢ 

C~ O~ F G 

B-24. Schematic, Servo },iIIllplifiers 
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L 

8 

i 
i 
! 

111 L-! 
7\ I:~ ~ 
. , ~ 

c 
I 

6 

I~ 
I: I 

5 

I: 

-f. 
I 

4 

:3 

2 

L 

i~ 

I 

~ 
I 

l.es.!111 
les-3sl 
@iA106 

K J I H G I F I 

1 C;PTIO,uS JClII1?&2 T~Bt.= 
~;:TlO'<'/ \~-~-u:--r.-;E---r--A-D----:D--i 

IR4I~1 

@ 
1241.1: I 

@@ 
~ 

@@ 

G el\~~, B GC:I. 
~I- -- -- -:- ---- --I ~'~ ----- ----r -----

H~,qT.sIIJt: 

@ /IHISII~,AJ':tOrJ, S/IOI)~-;:::_-_ ... :: _____ Ptl!OC6SS60 I30tQAUJ 

~T HI4Sllel!.--'"-...... I
a:;%>-.----lJur 

VIew 

K J H F 

E I 

E 

D I c 

IvtlAlPo!Ie J81 

TYA 7~IJSIS;mR, WsrALL,qi'IO,v 
SC-'9c:..s .. ~/,,)lE 

n 

I B I A 

8 

'7 

---- --------------------1-

6 

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

~ 
@4T:aS 

.180(/'-"1' 

® 5 
IJu,.,p6eJzl 

I JlIMA!-'! .J I 

~ 

m 
4 ....-.. 

3 ReF 

- - 1 ________ _ 

3 

2 

• 
to 
N 
I 

eII 



B-26. Deleted 



BASIC DAISY CHAIN WITH U1flT SEurcr 

.-J~13_8-+_R_e._l_.t_o_r~,_5_~,~S~W ______ ~3~~~r-l~~_4_-~39~1~ ____ ~~U~"~----------------~ 
::E 139 Red.tor," iW 151 100156-153 R421 

140 Resistor." II 511[ 100156-513 1 i 8431 

141 131 100156-133 I R432 

142 Reaiator. 1001 100156-104 1 I R433 

I 143 I Rad_tor, 6801: 100156-684 , R<II" 

3901: 1001$6-394 R468 

145 Reaistor. 1.511 100156-155 RSoe 

3901: 100156-394 RS11 

1001 100156-104 1532 

3.311 100156-335 1536 

! 149 R •• tator, 2.21 100156-222 U62 

750 100156-751 

151 R •• t.tor, 750 100166-751 8251 

152 a •• 1otor," tw 3~ 1~4-391 R280 

153 I a •• lotor," 3W 47 1~8-470 1 U69 

154 t Wire. Solid Insulated 100248-924 J AIR JUIOl)er Jl. Froa VV to ft 

! I Juaper 12. Fre. GG to lUI. 

I ... per 18. 1'I'0I0 CC to 00. 

I I ..... r III. Fr .. P to R. 
I 

I I ... per Ill.Fr .. W to X. 

I I_per 114.1'I'0I0 G to H. 

luaper 115.Froa lfII to PP. 

Juaper. J3.J4.J5,JIO,J12, luaper 116.Fro. U to V. 

: luaper 117.Froa 0 to F. 

------------------------------~--~--~--~~~~----
J13 J J18 I J20 not u.ed 

I_per Jll1.Fr .. A to C. 

I i 201324 Ref. i 

BASIC OAISY CHAIN _ITH UlIIT SEurcr 

L:) \lJ ~~~~T70D MATERIAL LIST IML L DR .. ,NG NO. IREY. 

-- ·1 200632-012 !u 
.; DR.A"'NC 

ASSY. TJWISPOIIT ElECTRONICS 

.... ,,!Z. O'~ PWB 25IPS 7CH TYPE 'P' MOOELNO.~ DA T f ILllL!a z '" 
TITLE 

~I~ I~ O!l!A'!!'!~G '!"!'!'!..!! !:l~G. ~O. ~O. REC. a:r:.:...:.:::.::; 0;.:. C:;:i. OIUjG-, . '" : g 136 CapaCitor, Tantalu. 1.5uf 100136-1~~ 1 C209 
Q j '" 

137 Capacitor, Poly!11. .33uf 100128-334 1 C424 

.-J 138 Reaiator, S,., I_ 3~ 1~4-391 1 1266 

~ 139 Reaiator, .. ~W lS11: 100156-153 1 R421 

140 Resistor. .. .. 
511 100156-513 1 R431 

HI Reaiator, .. .. 1311: 100156-133 1 R432 

142 R •• i.tor, .. .. 100II: 100158-104 1 8433 

, 143 I Re.e1ator, " .. 680E I 100156-684 
, 

1 R466 

144 a.ai.tor, .. .. 3_ 100156-394 1 R468 

145 Re.istor, .. .. 1.511 100156-155 1 1509 

146 a.aiator, " .. 39011: 100156-394 1 1511 
I , I . 

147 a.ltstor, .. .. 
100II: 100156-104 1 1532 

146 a.ltator, " .. 3.311 100156-335 1 RS38 

149 Ralistor, .. " 2.211: 1001&6-222 1 U62 

1&0 a.atator, .. .. 
750 100156-7$1 1 8235 

151 Rullator, .. .. 750 100156-751 1 8251 

1$2 a..t.tor, .. t· 3~ 100064-3111 1 R280 

153 a .. t.tor, .. 3W 47 1~8-470 1 1289 

154 .. Ire r Solid Inlulated 100248-924 AIR J_per Jl. Fro. VV to n. 
l"'pe1" 12. U.,. GG to lUI. 

I I_per JB. Fre. CC to 00. 

i i J .. per n. Fre. Y to Z. 

JIa :r J8. Frca S to T. 

! ~ J_r 19. rro. P to R. 

J_per Jll.Froa _ to X. 

I I_per 114.l'roa G to H. 

I .. per 115.Froa l1li to PP. 

JUllpen 33.J4,35.JIO./12, 

J13, J18 Dot uoed 

ReWork Instruction. 201324 

BASIC DAISY CHAII! WI11I UlIIT SELECT 

IMLl D'IAWIHG NO. IREV. 

200632-015 I U 
i J UlW~_NGj;O MATERIAL LIST 

t-- - INCORPORATED "-

ASSY • TRAlISFORT ELECTRONICS . 

I~D~;,~~T~~G~~~~~45~1~~~~~:~~~'P~':::; __ ~~:c~E~C:NO:.~~10~;:~DA~T~E~8~/3~1~/7~2~'H:ff~T~2:0~D:F4S::~ 
" ~I" 
z ~ I~~ DRAWING TITL.E CWC.NO. NO. REO. REMARKS ON CKT. CUIG. 

~ ~~13~6=+=c=ap=a=C1=t=o=r=, =Ta=n=ta=1=_====I=.=5U=f~=1=00=1=3~6_=1~55==F====4=C=2W==========~~;;~==4 
137 Cepac!toI', Poly:!!l: .6!u:! loo! 2!-SB4 

.-J 138 Res1.tc>r, 5%,,. 390 1~4-391 

::E 139 Resis tor," iw 9.1K 100156-912 

140 Resistor, II II 21£ 100156-273 

141 Resistor," n 15K 100156-153 

142 Resistor," " 4311: 100166-433 

143 Resistor," .. 300K 100156-304 

144 Reststor," " 33011: 100156-334 

145 ReSistor, to It 68011: 100166-"4 

146 Resistor, II " 330K 100156-334 

147 Resistor,!; ii 43K 100156-433 

148 

149 Resistor, II If 2.21 100156-222 

150 Resistor, tt ,. 750 100156-751 

151 Resistor," II 750 100156-751 

152 Resistor." tw 390 1~4-391 

1~3 Resistor. ft 3W' 47 100068-470 

154 Wire, So11d Insulated 100248-924 

Juapers J3,J4,J5,JIO,J12,J13, 

.Jl8\ J20 not used 

155 Rework Instructions 201324 Ref. 

C424 

Rll66 

R421 

R431 

R432 

8433 

R466 

R468 

RS09 

RSIl 

1532 

U62 

1235 

R251 

U80 

R269 

Jumper J1. FrOIO VV to n. 

IllIIper J2. Fl'OII GG to HR. 

J .... per J6. Fro. CC to 00. 

JUllper Ja. 7rc::. S to T. 

J".~r J9. Fro. P to R. 

Juaper Jl1.FrOll. .. to x. 

JUllper J14 .. 7r,. G to H. 

JUliper J15.Frc-. IfN to PP. 

Ju.per J16.}o"ro. U to v. 

Juaper Jl7. Frooo D to F. 

Ju.per J19.FrOia A to C. 

BASIC DAISY CHAIN WITH tI1ITt SEUCT 

~ ::) \lJW~_NGI~D MATERIAL LIST 
_ r-- INCORPORATED 

ASSY. TRAIISFOHT Eu:cTllOIIICS 

IMIL.: DO • .,N. HO. t· EV• 

I' 2_32-013 1 U 

o D~i\~~G PWB 37jIPS 9CH TYPE 'P' 

: ~ ilEal 

MODEL NO. __ 10 __ 

~I ~ NO. 

:I~ '" g 136 Caped tor. Tanhl.... 1.5u! 100136-155 

°1.N 137 Capacitor, Polyf1la 

ORAWt!'!G T!TLE 

.68uf 100128-684 

.-J 138 Reohtor, 5~.~W 3~ 1~4-391 

::E 139 Rests tor. II iw 101. 100156-103 

.140 Reststor. 33K 100156-333 

141 Resistor, 15E 100156-153 

1"2 Res1stor. II II 43E 100156-433 

143 I Resis tor, II II 3001 100156-304 

144 Ileal. tor, II II 39011: 100156-394 

145 Reai. tor, 11 I. 6801: 100156-684 

166 Resistor, It I. 3_ 100156-394 

147 Rest.tor, II n 431 100156-433 

148 

2.21 100156-222 

150 Resistor." " 750 100156-751 

161 Resistor, II II 750 100156-751 

152 Re.iator," ;W 3~ 100064-391 

NQ. ~EQ. 

C209 

C424 

U" 
M21 

R431 

1432 

R433 

R466 

R468 

1509 

1511 

RS32 

8262 

R235 

8251 

uao 

153 Re.istor, II 3W 47 1~6-470 U69 

154 i Wire, Solid Insulated 100248-924 Air Jumper Jl. Fro. VV to n. 
J\lJlper J2. I'r .. GG to 88. 

I Juaper J6. 1'I"00I CC to 00. 

i i Juaper J7. I'J'OII Y to Z. 

j , Juaper J8. P'rc. S to T. 

I J .... per J9. Fr .. P to R. 

1 Jumper J11.FJ'OII W to x. 

I i j J .... per J14.FrOlO G to H. 

, Juaper 115.1' .... Nlf to PP. 

i f Juapera J3,J4,J5,JIOIJ12IJ13JJ I Juaper J16.FrOll U to V. 

i-___ ---J-18-,-J-20--D-o-t-u----.-----lr--------,~---1 J .... per 117.Fro. 0 to F. 

i Juaper 119.FI'OIO A to C. 

1~51 ReIIOrk ID8tructiona 201324 Ref. 

BASIC DAISY CHAIN ~ UNIT SELECT. 

,: \lJ M"TERIAL. !.I.ST IMIL' DR",NG NO. I"EY· 
..:~ ~~t'!~T~D :::i::'i:'==' i:';:' ====== I'.' 200632-016 ! U 

ASSY . TRAlISFORT ELECfROI!ICS 
D;tT~~C PWB 451ps 7m TYPE I pi MOcEC NO. ~ DATE ~ ,HEfT f.! 0'& 

o =~~~--------------------~--------r----T----------------------~ 
; l~I~=E~~======D=R=~=W='N=G==T='T="=E=====*===D=.C=.N=O=.==~N=O=.R=E=Q*.=====.=EM=A=.'='=O="==CK=T=.=D=f'='G=.==~ 
C :3 136 Capacitor. TantalU1l I.Sur 100136-155 C209 
Q ~~13~?~~C~~p~a~c~it~o~~~.~~~_1~r~ti~_1~~--~.fi~8~U!~~1~O~Ol~2~8-~fi~8~~~~--~C~4~2d~_------------------~ 

.-J 138 Resistor, 5~,;W 3~ 100064-391 R266 

::E 139 Resistor," tW 9.1K 100156-912 R421 
140 Resistor," " 27K 100156-273 R431 

141 Resistor, It " 15K 100156-153 R432 

142 Resistor," " 431 100156-433 R433 
143 Resistor, '" .. 300K 100156-304 R466 

144 Resistor. It " 33011: 100156-334 R468 

145 Resis tor, n u 6801( 100156-684 RSOO 

146 Resistor, II .. 330K 100156-334 RSIl 

141 ReSistor, 21 I' 43K 100156-433 R632 

148 

149 Resistor. 2.21t 100156-222 U62 

150 Resistor. 750 100156-751 R23~ 

151 Resistor, II 11 750 100156-751 R251 
1~2 Resistor," lw 3~ 1~4-391 USo 

153 Resistor, tI 3W 47 100068-470 R289 

154 "'1re~ Solid Insulated 100248-924 AIR Jumper Jl. rrOll VV to n. 

lwoper 12. F,..". GG to 88. 

lumper 16. Fro. CC to DO. 

Jumper J7. Fro. Y to Z. 

JUllper 18. FI"OOI 5 to T. 

JUilper J9. Fro. P to R. 

Jwoper Ill.FrOOl W to X. 

Jumper 114.Froo G to H. 

Jumper J15 .. FJ'a. NN to PP. 

Ju.pers J3,J4,J5,J10,J12, Juaper JI6.Frooo U to V. 
J13,J18 Dot used j I lwoper 117. FrOOl 0 to F. 

Juaper JI9.Fro. A to C. 

! JllIIper JaO.F""" AM to DBH. 

15:» Rework Instruc,tiona i 201324 I Ret. 

~ '::I --
0 
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BASIC DAISY CHAlIl WITH UlIIT SILICT. 

UlW~NaCD MATERIAL Lin lML: DI.W.NG NO. \alV. 
!U INCORPORATED 200632-olt 

ASSY . TRAIIS~ ELlCTRCIIIICS 
DATE ...!lllaa ... Eu 19 o.~ • ORAtiNG PWB 37;IPS 7CH TYPE'P' MOCEL NO. ___ 1_0 ___ TITLE 

ITUI OIitAWINC TITLE D_C;. NO. NO.IUO. A("AIUI;5 ON CKT .. DESIG. nv. 

136 Capaci tor, Tantalta l.:'uf 100136-155 1 C209 

137 Capacitor. Po1yfU. .68uf 100128-684 1 C424 

138 Resistor 5~.~W 3~ 100064-391 1 JI26e 

139 Rests tor I" i- 1011: 100156-103 1 R421 

140 Resistor. 
.. , . 

33E 100156-333 1 R431 

141 Reaistor, " .. 1511: 100156-153 1 R02 

142 Reststor. .. .. 4311: 100156-433 1 RC13 

143 I Resistor, " .. 3001: 100156-304 1 R_ 

144 ae.istor, .. " 3901 100156-394 1 .... 
145 a .. t.tor, R .. 8101[ 100156-684 1 JIlI09 

146 a.aiator, .. . 390E 100156-394 1 1511 , T 1 I . 
147 a..i.tor, .. .. 01 100158-433 1 &:132 

148 

149 Be.t-tor. n.t- 2.21 100156-222 1 R2112 

150 Ileat.tor, R . 150 100156-151 1 JI23II 

151 lleai.tor " .. 750 100156-751 1 8251 

152 Re.lstor," .. 3~ 100064-3111 1 Il280 

153 Ilealstor. .. 3W 47 l000e8-470 1 R2119 

154 Wire. SoUd IDBulated 100248-924 AIR J_r n. 1' ..... VV to ft. 

Juaper .J2. ....... GG to HR. 

I I_r "I. r ..... CC to 00. 

i J_r J7 ........ y to z. 

i I_r n. ,....... II to T. 

J_r JII ........ P to R. 

! I ! J ... per Jll.rr .. W to I. 

J_per Jl4.rroa G to H. 

, 1 ! ,J_r JIB ........ RII to lIP. 

.Jlapera .13 ,J4.J10 ,J13,J13, I I J_r JlII.r ..... u to v. 

I 118 DOt used. 1 J_r Jl7.Fro. 0 to 1'. 

I 1 I I_per JlII.Fre. A to c. 
i , i J_r J20.r ..... ANt. to 888. 

155 Rework lnatructlou 201324 1181. 

BASIC DAI8Y CHAIN .ITII 

MATER!U L!ST lMLl DRAWING NO. lu" 
UlWANGCO IV IN~COAP'DRATE 0 200632-011 

DRAWING 
ASSY . TRAIISPORT ILICTIO'lCS 

DAn.lalLlJ $H!fT~ 0'.45.. PWB 2SIPS 9tH. DEI 1&' MODE" NO. --1lI....-TITLE 

ITUI DRAWtNG TITLE OwG. NO. NO. "EO. REMARKS ON CI(T. DeSIG. NO. 

136 

137 Caped tor, PolyUla .33,-,_ lOO!28-!!-! ! C424 

138 Real.tor, ~s,tw 3~ 100064-3111 1 112M 

139 R •• tator, .. tw 151 1001$'-1&3 1 R421 

140 a.at.tor, .. .. 5111: 100151-513 1 RUI 

141 Reat.tor, .. .. 131 100156-133 1 R432 

142 Reatator, .. " 1_ 100158-104 1 R4lI3 

143 llM1ator. " lIIOI 1001_114 1 .-
144 ReIIt.tor, .. .. 3Il0l: 100158-3" 1 .... 
145 Reatator, .. .. 1.511 100156-155 1 1lIIOI 

146 a..l.tor~ 
.. " 3Il0l: 100156-394 1 11111 

141 "ai.tor, ~ M 1001: 100156-104 1 15311 

148 a •• tator, " .. 
3.311 100156-335 1 JIlI36 

149 aeal.tor, .. .. 2.211: 100156-222 1 RH2 

ISO a.at.tor t 
.. .. 150 100156-7&1 1 1235 

lSI ... I.tor, .. .. 750 100156-751 1 _1 

152 a.alator. .. l'r 380 100064-3.1 1 Il280 

153 Rnt.tor, R 3W 47 1~70 I R2tItI 

154 Wire, Solid I .. ulated 100241-'24 AIR J,.~r n. Froa VV to ft. 

J_per n. 1' ..... GG to FF. 

~r .18. 1' ..... CC to D. 

J_r nO.Fro. R. to as. 
J_r n. r..- I to T. 

, I_r n. 1' ..... P to R. 

i J_r Jl:l.Froa II: to II. 

I_r Jl ... F ..... G to H. 

i i I_r lUi ........ Nlf to W. 

J_ro J3.J4.J5./7.Jll I I J_per 318.F.- U to V. 

oT18.Jao DOt ..-. I 
, 
J_r 117 ........ 0 to ,. 

I I ..... r JIll.' ..... A to C. 

J_r 113 ........ J to t... 

155 Rework lnatructlou 201324 Bef. 



BASIC DAISY CHAI" "ITH UXIT SELECT BASIC DAISY CHAI" WITH UNIT SEIECT 

~.:> "U1 ~!p~~;foD MATERIAL LIST lMLI DR"'NG NO. IREV. 

-- .J 200632-018 lu ~;:) 
\l) ~t}~~T€O MATERIAL LIST IMLI ORA.WIHG NO. lOEV. 

200632-019 jU 
~t--

OR .... ,NG 
ASSY. TRANSPORT ELECTROIIICS 

0 PWB 25IPS 7CH. 'IYPE 'A' MODEL NO ___ 1_0 __ DATE 8/31/72 '"EET 23 o • .1i. z lTTLE 

'" 
DRAWING 

ASSY. TRAlISPORT EI.I!CTRONICS 
DAlE 8/31172 'HEET~ OF~_ 0 P1fB 37~IPS 9CH. TYPE 'A' MODEL "10. __ 1_0 __ z 

'" 
TITLE 

I> 
Z 0 ITE" DRAWING TITLE Owc,. NO. INa. IOlEO. IiBu,RKS ON CKT. OE5IG. 

"' i 
NO. 

< 
136 I 

" 
137 Capac! tor, Poly fila .33uf 100128-334 1 1 C424 

'" i 
ITEM Z 
NO. DRAWING T! TL E OWG.hO. NO. REO lH'u.IU::S ON CKT. DES.:G. 

; . 
136 

Q 

137 Capacitor, PolyfU. .68uf 100128-684 1 C424 

....J 138 Real.tor. 5':', i" 390 100064-391 1 R266 ....J 138 Resistor, 5~, ;W 390 100064-391 1 R266 

~ 139 Re.lstor, .. 
i" 151[ 100156-153 1 8421 ~ 139 Resistor. iw 10K 100156-103 1 R421 

140 Resistor, .. .. 5U 100156-513 1 R431 140 Resistor. .. .. 
. 33K 100156-333 1 R431 

141 aeall1tor. .. .. 131[ 100156-133 1 R432 141 ReSistor, .. 15K 100156-153 1 M32 

142 Restator, .. .. 1001[ 100156-104 1 R433 142 Resistor, .. " 43K 100156-433 1 M33 

143 Real.tor, .. .. 6801[ 100156-684 1 R466 143 Resistor. 
.. " 300K 100156-304 1 M66 

144 R.slator, .. .. 3_ 
100156-394 1 8468 I 144 Resistor. .. .. 390K 100156-394 1 R468 

145 Reslstor, .. .. 
1.511 100156-155 1 R509 145 Res18 ... tor. 

.. .. 
680K 100156-684 1 8509 

146 Real.tor, n n 
3_ 

100156-394 1 R:ill 146 ReSistor, 
.. .. 

39011: 100156-394 1 R:ill 

1407 Reaiator, n .. 
lOO1[ 100156-104 1 R:i3Z 147 Reel.tor. .. n 

43K 100156-433 1 8532 

148 a.iSi.tor, .. n 
3.3M 100156-335 1 R:i36 148 

149 Re8t.tor, n n 2.21[ 100156-222 1 R262 149 Real.tor. n n 
2.21: 100156-222 1 R262 

150 ".lator, .. .. 750 100156-751 1 8235 150 Reai.tor. n .. 
750 100156-751 1 R235 

151 _iiStor, .. .. 
750 100156-751 1 R251 151 Real.tor: " . 750 100156-751 1 R251 

152 a..l.tor, .. ", M ~-391 1 R260 152 Real.tor. n ilf 390 100064-391 1 R280 

153 IlNlator. n 3'11 47 100068-470 1 R269 153 Resi.tor. n 3'11 47 100068-470 1 R269 

154 .. I..... solld l ... ulated 100248-824 AIR J .. per Jl. rroa VV to WI'. 154 !fI.re, Solie! Illoulated 100248-924 AIR Juaper Jl. Frca VV to W. 

J_per ·12. rroa GG to PI'. JUllper J2. Frca GG to FF. 

J_per J6. r... CC to lIB. Juaper J6. r... CC to lIB. 

oJ_per JI0.r... RR to 88. Juaper JlO.r... RR to ss. 

"_r "I. r... S to T. JUllper J8. Froa 8 to T. 

J_r .19. r ..... p to a. Juaper J9. Froa P to a. 

J_r JlZ. rroa I to II. Juaper J12.F .... I to II. 

J_r J14. r .... G to H. JUIOper J14. Fr .. G to R. 

J_r -115. 1' ... JIll to PP. J .. per JHi.Prca !III to PP. 

Ju.per. J3,J" • .B,J7,Jll. J_r J16. Fre. U to V. J\JD;p8n; J3,J4,JS,J7,Jll, Juaper J16.FrOlO U to V. 

"18, DOt_. J_per J17. Froa D. to P. 318 1 320 DOt u.ed~ J\BDer J17.p~ D toiO F. 

J_r JIll. r... A to C. luaper J19.Pro. A to C. 

J.-per J13. Pr_ .J to L. JlAper J13.'roa J to L. 

155 ..... rk I ... tructi ..... 201324 lief. 1$5 a.work Iutruct1011.8 201324 aef. 

BAIIIC DAISY ClIAIII lrlTB IJJIIT SELECT BASIC DAISY CRAIN !rITB UNIT SELECT. --
i:> ~WAN_GCD MATERIAL LIST lMLJ DR.WING NO. IRev. 

-~ 
INCORPORATED 200632-021 lu 

~ 
Y. TIlAIISPORT IC~Ic& 

DRAWING PWlI 45IPS 8cH. 'IYPI'A' 10 OAT r'/3l/72 .... ET Z6 OF45 

~ 
TITLE MODEL. NO. 

0> 
ITEM z DIIAWtNG TITL.E owc;~ HO. NO. REQ. REMARKS ON CKL DESIG. : NO. . I 138 .. 
137 Cap..,1 tor, 1'017f1lA .88uf 100128-684 1 C424 

$J "\lJWAN_GCD MATERIAL LIST IML; DRAWING NO. IREY. 
200632-022 lu r--- INCORPORATEO 

SY. 'I'IIOSPOIIT ELI!CTROIfICS 
Q DRAWING ~ 4SIPS 7CH.TYPE 'A' MODEL. NO. _1_0 __ OAT E 8/31/72 SHEET 2 7 OF 45. z co 

TITLE 

" 
.. 

z ~ 
ITEM DIltAWING TIl'LE owc. NO. NO. REO. REMARkS ON CkT. CUIG. 

; NO. 

< 

~ 136 '" Q 

137 Cap..,itor, I'OI1'fl1 • • 68uf 100128-684 1 C424 

....J 138 ~1ator, 5~, ", 390 100064-391 1 11266 

:E 131 a •• i.tor, · tw 9.11 1001:16-912 1 RUl 

....J 138 Re81otor, 5",,,, 390 100064-391 1 R266 

~ 139 Real.tor, n ilf 9.111: 100156-912 1 R421 

140 _i.tor, · .. 
271 1001116-273 1 11431 140 ReSistor, n .. 271 100156-273 1 R431 

141 anl.tor, n n 151[ l001~6-153 1 R432 141 ReSistor, .. .. 151 100156-153 1 8432 

1-12 Reai.tor, .. .. 
431[ 100156-433 1 a433 142 Resistor, .. n 4311: 100156-433 1 R433 

143 Resl.tor, n n 3001[ 100156-304 1 R466 143 ReSistor, .. n JODI: 100156-304 1 8466 

144 Rell.tor, .. .. 
3301 100156-334 1 a468 144 Rellistor, .. .. 330K 100156-334 1 R468 

145 a.ai.tor, .. .. 
68CE loo156-e84 1 Il50B 145 Resistor. .. n 6801[ 100156-684 1 R509 

145 Reat.tor, " " 3301[ 100156-334 1 &511 146 Resistor, n .. 330K 100156-334 1 R511 

147 Relt.tor, .. . 431[ 100156-433 1 R:i32 147 Re8i8tor. .. n 4311: 100156-433 1 R532 

148 148 

U9 a.aiator, .. n 2.21 100156-222 1 R262 149 Reei8tor, .. .. 2.211: 100156-222 1 R26~ 

150 R.al.tor, .. .. 750 100156-751 1 R235 150 ReSistor. .. n 750 100156-751 1 R235 

151 Reat.tor, n n 750 100156-751 1 R251 151 ReSistor, n " 7M 100155-751 1 8251 

152 a..letor, " lw 390 100064-391 1 R280 152 ResIstor, n jw 390 100864-381 1 R280 

153 &elt.tor, · 3'11 47 100066-470 1 R269 153 Resistor. .. 
3lf 47 100068-470 1 R269 

154 Wlre, Solid In.ulated 100248-924 AIR Juaper Jl. Fro. VV to W. 154 Wire, Solid InBulated 100248-924 AiR Jumper Jl. F .... VV to WI'. 

Juaper J2. F .... GG to n. Jumper J2. F .... GG to n. 
Juaper J6. Fr~ ex: to £E. JUIIlper J6. F .... CC to EE. 

J_per JlO.Froa RR to SS. J ... per JI0.Fr .. RR to 85. 

Juaper J8. Fro. S to T. JUIlper J8. Frotl S to T. 

J_per J9. Fr_ P to R. J ... per J9. Froot P to R. 

J_per J12.Fr_ II: to II. Jumper J12. F .... I to II. 

J"per JU.Fro. G to H. Jumper Jl4,From G to H. 

JUllper JI5.Fr_ mr to PP. Jumper .r15.Fn:e lIN to PP. 

J1aperl J3,J4,.J5,J7,J11, Juaper JI6.FrOB U to V. JWlperll J3,/4.J5,J7,Jll. Jumper J16.Froa U to V. 

Jl8,J2O IlOt u...s. J_per J17.P .... D to P. J18, not uaed. J .... per J17.F .... D to F. 

J_per Jl9.rroa A to C. JIDper J19.Froa A to C. 

J .. per JI3.P .... J to L. Jutaper JI3.' .... J to L. 

155 R .... rk llUItrllCUoao 201324 lief. 155 Rework In.tructloll8 201324 Ref. 

J .. per .r20. Pr .. AM to BBB. 

BASIC DAISY CHAIN .. ITH llJIIT SElECT 

~ =>I \l) "'-'AN.GgO MATERI AL LIST IMLf DRA.WING HO. IREV. 
200632-020 lU - I I~COA.DAAT'O 

. AS5Y. TRAlISPORT EIECTR(mICS 
'"OfT Z 5 o,4!i ~ O~~Tw(~C PWB 31iIPS 7CH. TYPE • A' MODEL NO. __ 10 __ DATE 8/31172 

.., 0 
z '" ITEM OFlAWING TITL. E OWG.MO. NO, REO. REMARKS ON CKT. gUI~, 0 NO. · I .. · M 136 
~ ~ 137 Capac! tor f Polytl1m .68uf 100128-684 1 C4Z4 

....J 138 Resistor. 5~,i'l' 390 100064-391 1 R266 

~ 139 Resistor, .. iw 10K 100156-103 1 R4Zl 

140 !tesis tor, n .. 33E 100156-333 1 8431 

141 Resistor, .. .. 15K 100156-153 1 R432 

142 Resistor, n n 43E 100156-433 1 8433 

143 ileai.tor, .. n 3001[ 100156-304 1 R466 

144 leal. tor, " " 390K 100156-394 1 8468 

145 Reailtor • n n 68011: 100158-684 1 11509 

146 Resistor, " .. 390K 100156-394 1 8511 

147 Resistor, · .. 431 100156-433 1 8532 

148 

149 Resl.tor, " .. lI.21 loolli6-222 1 Il2S2 

150 Resl.tor, fl n 750 100156-751 1 R235 

151 ROlli.tOlI"; n .. 
~Q lOOlU-7n 1 RMI 

IS2 Roai.tor, · I. 390 l0006t-1I9l 1 R280 

153 Reat.tor, · 3'11 47 100068-470 1 uee 
IS4 Ifi ... , Solie! Iuula ted 100241-924 AIR J ... per J1. Fro. VV to W. 

J_r n. Froa GG to n. 
J_r J6. Frca CC to lIB. 

J.-per JlO.r... RR to 88. 

J"per n. 1'I'0Il 8 to T. 

J"per JII. Froa P to R. 

J .. per J12. r... I to II. 

J"per JlC. 1'.-- G to H. 

J .. per J1~. Froa!lll to!IP. 

Soapere J3 ,"4.JS ,J7 ,Jll, Joaper J16. rroa U to V. 

lUI. not Y!I!ed. ,!~~~ .!'!'!'. "'~rt!:o". 

J .. per JIB. ,.... A to C. 

J .. per Jl3. r... J to L. 

155 aework IutruetiOlla 201324 lief. .. r 20 JpeJ.F .... AM to BRB. 

BAIIIC DAISY CRAIl! lrl'mOUT IJJIlT SELECT 

5::> \l)WANGJ;;_D MATERIAL LIST IML: DRA"IH~ NO. luv• 

IIJ f-f- INCQRPOIUTED 200632-023 

ASSY. tRAIISPORT ELECTIlOllICS 
SH ... 28 0Fft. 0 DRAWING PWB 25IPS 9CH. tyPE 'P' MOCEL NO. 10 D'TE~ z TITL! .. .., 

" ITEM z 0 DRAWING TI TL. E DWG. NO. NO. REO. "fMARK5 ON CIT. OESIG. , HO. .. '" '" 
.., 

136 capael tor. Tutalua 1.5ur 100136-155 1 C209 · II> 
Q 0 

~ 137 Capac 1 tor. ~11 f 11. .33ut 100128-334 1 C424 

....J 138 Rest.tor, 5,.,,,, 390 lOOO6t-391 1 R2S6 

~ 139 Rell.tor, n ilf 151 100156-153 1 R421 

140 Reai.tor, .. n 51K 100156-513 1 M31 

141 R.li.tor, n .. 13K 100156-133 1 R432 

142 Reliator, .. n 10011: 100156-104 1 a433 

143 Resi.tor. n " 6801 100156-684 1 R466 

144 Resistor. .. .. 390K 100156-394 1 R468 

145 Resiator, .. .. 1.511 100156-155 1 11509 

146 Reatator, .. n 31IoK l00lli6-394 1 8511 

147 Reaistor, .. .. 
10011: 100156-104 1 R532 

148 aelt.tor, .. .. 
3.311 100158-335 1 8536 

149 Reell1tor, .. n 2.2K 1001&6-222 1 R262 

IS0 Reaistor, .. n 750 100156-751 1 R235 

151 Relt.tor, n n 750 loo156-7lil 1 Il2S1 

.152 Reaistor, .. tlf 390 100064-391 1 R280 

153 Ree1etor j " 3lf 47 100068-470 1 R269 

154 ..-tre, solid IllIIulated 100248-924 AIR J .. per Jl. F .... VV to WI'. 

Juaper J2. Froa GG to l1li. 

Juaper J6. F .... CC to 00. 

JUllper J7. FrOta Y to Z. 

Juaper J8. Fr_ S to T. 

JUllper J9. Proa P to R. 

J ... per Jll.Froa II: to X. 

Juaper J14.Fro. G to H. 

Juaper Jlli.Fro. mr to PP. 

J ... pers J3,J4,J5,JlO,J12, Juaper J16. r... U to V. 

Jl3,J20 not u.ed Juaper JI7.Proa D to P. 

J"",per JI9.' .... A to C. 

Juaper JI8.Pro. TT to DU. 

155 Rework Iutruct10nl 201324 Ref. 
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BAlI IC DAISY CHAlll _ITIIOIIT IJIII T SElECT. 

~ .:) ""'l WAN.GCO =M::A .. T=E::;R .. I::A=L==L::I=S=T= 
ORAWINC NO. IREV. 

~~ '-AJ INCORPORATED 
200632-024 I U 

o 
z :; 

DR .... ", 
TITL.E 

ASSY. TRAIISPORT ELECTROIIICS 
PWB 25IPB 7CH. TYPE 'P' ,",OOEL NO. __ 1_0 __ 

~~r~~fM-.~-----O-R-A-W-rN-G--T-rT-~-E----~---O-'G-.N-O-.--rN-O-.R-E-O.~----R-EM-'-.'-'-O-N--C'-T-.-O-f'-rG-.--~ 

~ ~~~~3ti~·~c~a~p"~1t~o~r~'~T~e~t~a~I_=-__ ~I.~5~ut~~1~00~1=3~6~-1~5~5-r~ __ ~C~2~09~ __________ ~ ____ ~ 
137 Capacitor, Polyt1la .33ut 100128-334 C424 

-.J 138 

~ 139 

ltea1stor, 5l1,i_ 

Reat. tor, II ~. 

390 

151[ 

100064-391 R266 

100156-153 R421 

140 Reeistor I 5lE 100156-513 M31 

141 Besietor. 131[ 100156-133 R432 

142 Reaiator, lOOK 100156-104 R433 

68011 100156-684 R466 

144 Reai.tor," " 39011 100156-394 R468 

1. 511 100156-155 R509 

146 Bestator I II II 39011: 100156-394 R511 

147 Reatstor, 1001 100156-104 . P.532 

148 Resi. tor, II .. 3.311 100156-335 R536 

149 a •• tstor t 2.211: 100156-222 R262 

150 Reat. tor, tI II 750 100156-751 R235 

151 Resi.tor," •• 750 100156-751 R251 

152 Relltator J II ,W 390 100064-391 R280 

153 Rest. tor, It 3W 47 100068-470 R269 

154 W1re, Solid Insulated 100248-924 AIR JUllper Jl. From VV to n. 
Jumper J2. Fro. GG to HH .. 

Ju.per J6. From cc to DD. 

Jumper J7. From y to Z. 

J\Dlper J8. Frc:. S to 7. 

Jumper J9. Fro. P to R. 

! Ju.per Jll.Froa W to X. 

! Jumper 114.From G to H. 

Jumper J15. From. NN to PP. 

JUllperl J3,J4,J~,JIO.J12, L i ; Jumper JlS, From t' to V. 

JI3, not used. I Ju.per J17.From D to F. 

Jumper J19.From A to C. 
I JUIlper JIS.From TT to UU. 

Rework Instructions 201324 Ref. 
JImiper J","u.FrOil AAA to B8B. 

BAIIIC DAISY CHAIN 'll"Il'IIOllT IJIIIT SEaCT 

i i:J \lJ~~~~T~O MATERIAL LIST IMLI O",ING 
NO. 

·1200632-027 -F'-
ASSY. TRANSPORT ElECTRO!IICS 

IRev. 
lu 

0 CRAWlflie PWB 45 I PB 9CH. TYPE z TITLE 'P' MODEL NO. _1_0 __ OAT.s~ ," EET 32 o,~ 
t-.. 
~ ITEM z NO. DRAWING TlTL E owG. NO. NO. REO. REMARKS ON CI(T. DESIG. 

S ~ 136 Capac! tor. Ta.ntalua 1.5ut 100136-155 1 C209 

" ~ 
137 capac 1 tor I Poly!1l. .68u! 100128-684 1 C424 . 138 nea1.tor, 5j,J'if 390 100064-391 1 R266 --' 

~ 139 Reaiator, .. 1- 9.111: 100156-1113 1 R421 

140 a.aiator, .. ,. 
21£ 100156-273 1 R431 

141 Relt.tor, .. .. 
15K 100156-153 1 R432 

142 a.'iator, .. .. 431 100158-433 1 R433 

143 Reailtor, .. .. 3001[ l00156-3p4 1 R466. 

144 Reai,tor, " " 33011: 100156-334 1 R468 

145 Rellator, .. .. 8801: 100156-684 1 R509 

146 Reaiator. .. " 3301 100156-334 1 R511 

147 Reaiator, " 431[ 100168-433 i 1 R532 

148 

149 a •• lator. .. .. 
2.211: 100156-222 1 R262 

1M R.a1ator, " .. 750 100156-751 1 R235 

151 Relli.tor, " .. 7110 100156-751 1 R2:n 

152 I.e.iator, " ,- 390 100064-391 1 R280 

153 Realator , " :nr 47 100068-470 1 R269 

154 Wire, Solid In8ulated 100248-924 AIR J ... per J1. FrOIO VV to n. 
JWlLper J2. FrClll GO to HH. 

Juaper JS. Frc. CC to DO .. 

J ... per 31. Fro-. Y to Z. 

Juaper Ja. 1' .... S to T. 

Juaper J9. Fro.. P to R. 

J'laper Jll.Fr ... to X. 

Juroper J14.Froa G to H. 

J_r J15.Fr .. IIlI to 1'1'. 

JUilpera J3,J4,J5,J10,Jl2, Juaper J16. Fre. U to V. 

I J13,J20 not .... d. I I J_r J17.Pr_ D to F. 

JUllper J19.Fl'OII A to C. 

JUllper .J18:FrOll TT to 00. 
.' 

155 a .. ork. lo.atructlolla i 201324 Ret. 

BAIIIC DAISY CHAIN WITHOUT UNIT SELECT. 

LIST Oq .... WINC NO. IREV. 

200632-025 I U ~ :J ""'lWANGCO UTERIAL 
~- '-AJ IN-COAPOFtATE[]

ASSY . TRANS PORT ELECTROKI CS 

~ ~O~~~~~~~G~~Am~~37~~~I~PB~~~H~.~TY~PE~'~P:'::;--=::~~~10~:;~0:A~TE~8~/3:1~/~72~':H~Ef~T~3~O~oF~4:S~ 
; ~ 1~.5~ DRAWING TITLE OWG.NO. NO. REQ. REMJ.RI(S ON C"T. DESIG_ : ~~==4=====================*=======~~===*============~========~ 
~ ~ ~1~3~6~c~a~p=ac~1~to~r~,~T~~~t~a~1~~ __ ~1~.5~u~f~I~00~13~6~-1~5~5~~~~C~2~O~9 ________________ --i 

137 Capacitor, Po1y!1lrr1 .68ut 100128-684 C424 

.-J~1~3~8+-R_e_s_1s_t_o~r,~5$~,~~ _________ 3_9O-t_1_00 __ 06_4_-3_9_1~ ____ t-R_2_6_6 ________________ --i 
~ 139 Resistor," I'll" 101 100156-103 R421 

140 Resistor, 33K 100156-333 

141 Resistor," II 15K 100156-153 R432 

142 Resistor, 43K 100156-433 R433 

144 Resistor," " 390K 100156-394 8468 

145 Resistor." II 6801 1 00156-684 R509 

146 Resistor. II II 390K 100156-394 R5Il 

';'::SK i 100156-433 I R532 

148 

149 Resistor." II 2.2K 100156-222 R262 

150 Resistor, " II 750 100156-751 R235 

151 Resistor," II 750 100156-751 R251 

152 Res istoT, II ;W 390 100064-391 R280 

153 Resistor," 3W 47 100068-470 R269 

154 Wire, Sol1d Insulated 100248-924 AIR JUllper Jl. FrOlll VV to n. 
Jumper J2. From GG to HH. 

Jumper J6. From. CC to DD. 

Jumper J7. From Y to Z. 

Jumper J8. From S to T. 

Jumper J9. From P to R. 

i .Jumper Jll.FrOlll W to X. 

I i JUlllper J14. FrOli G to H. 

Jumper J15. From NN to PP. 

Jumpers J3,J4.J5,JIO,J12. JUllpeT J16. FrOli. U to V. 

J13,J20 not used. Jura""r J17 From D to F. 

Jumper .Il9.From A to C. 

I .Jumper JIB.From TT to UL'. 

1551 Rework IO.litructlons 201324 Ret.' 

BAIIIC DAISY CHAIN 'll"ITIIOUT IJIIIT SELECT 

~ I:J \ll~~~-~CO MATERIAL LIST IML~ 
DRAWING NO. IREY. 

r-r- INCORPORATED 200632-028 [U 
ASSY. TRANSPORT ElECTR<»IICS 

'HEn~ OF~ 0 DR .... WlNG Am 45 I PS 7CH. TYPE 'P' MOOEL. NO. 10 0,,.8/31/72 z TJTL.E ., .. .. 
z 0 ITEM CRAWING TITL E O,*G. NO. NO. REQ. REMA.RKS ON elT. CESIG. r HO. . .. 
c i 136 Capac! tor J Tan talus 1.5ut 100136-155 1 C209 
'" " 137 Capac1 tor, Poly!11m .68ut 100128-684 1 C424 

-.J 138 Resistor, 5.".',,'1' 390 J00064-391 1 R266 

~ 139 Resistor, " !- 9.11[ 100156-912 1 R421 

140 Resistor, .. " 27K 100156-273 1 M31 

141 Re8istor, .. " 15K 100156-153 1 R432 

142 Resistor, " " 43K 100156-433 1 R433 

143 a..i.tor, .. " aOOII: 1001_304 I 114116 

144 . Resistor, " 330K 100156-334 1 R468 

145 ReSistor, .. .. 8801[ 100156-684 1 R509 

146 Resistor, .. " 3301[ 100156-334 1 R511 

147 R.alti11tor, .. " 43K 100156-433 1 R532 

148 

149 Resistor. .. " 2.2K 100156-222 1 R2S2 

150 Resistor, " " 750 100156-751 1 R235 

151 Reet. tor , 
.. .. 750 100156-751 1 R251 

152 Re.1ator, .. j- 390 100064-391 1 R280 

153 Real.tor, " :nr 47 100068-470 1 R269 

154 Wire. So11d In.urate<! 100248-924 AIR JUliper J1. F,... VV to n. 
J~per J2. Fl"OII GG to HH. 

J""'per J6. Fro. cc to 00. 

Juper J7. FI'OII Y to Z. 

Jumper J8 .. Frc:. S tQ T .. 

I J_per J9. Froro P to R. 

JUlllper Jll.Frc. .. to x. 

J_r J14.F"'" G to H. 

Jumper JI5.n-0II !Ill to PP. 

Juapera J3 fl. ,J5 ,JlG ,J12, J,,",per J1S.FrOlO U to v. 

, J13 Dot ue4td. Juaper .117., ..... D to F. 

J~per JiB.Fro.. A to C .. 

J"'per JI8. Fro. TT to 00. 

155 Rework Ina true tiona . 201324 Ret. 

JUllper J20. Pr.. AM to BBB. 

BASIC DAISY CHAIII lI'ITROllT IiIlIT SElECT. 

~ :) \lJVI!~NG~O MATERIAL LIST 
DRAWING NO. JRfV. 

-r- lNCQ/=lPQRATEO 200632-028 I U 
ASSY. TRAl1SPORT ELECTRONICS 

~ O~fT·~~G PWB 37,IPB 7CH. TYPE 'P' 14000L NO. __ 1_o __ 

~ I~g~ CfltAWING TITLE 0"'<;."'0. NO. !l!'~Q. 

~ 136 Capacitor, TantalW11 1.5ut 100136-155 

137 Capec1tor, Po1ytll. 

-.J 138 

~ 139 

Resistor, 5%t~W 

Resistor," iw 

140 psis-tor, 

141 Resistor , 

142 Resistor. II H 

143 Resia tor, 11 " 

144 Resistor, II " 

145 Resis tor, tt ., 

146 Resistor," II 

I 147 I Resistor,;; •. 

148 

149 Resistor, II II 

150 Resistor," " 

151 Resistor," II 

152 Resistor," !_ 

• G8ut 100128-684 

390 

iOl: 
100064-391 

100156-103 

331 100156-333 

15K 100156-153 

4311: 100156-433 

3001[ I 100156-304 

39011: 100156-394 

6801 100156-684 

39011: 100156-394 , 
431 100156-433 

2.2J[ 100156-222 

750 100156-751 

750 100156-751 

390 100064-391 

C209 

C424 

R26S 

R421 

ft431 

R432 

R433 

!\466 

R468 

R509 

R511 

R532 

R262 

R235 

R251 

R280 

153 I Resistor. II 31' 47 100068-470 R269 

154 Wire, Solid Insulated 100248-924 AIR Juaper Jl. F ..... vv to ..... 

J .. per J2. FrOll GG to l1li. 

Juaper J6. Fro. CC to DD. 

Jua.per J7 .. Fro.. y to z. 

J'l_per J8. Fro. 5 to T. 

J_r J9. FrOll p to R. 

J"'per Jll.Fro. 1f to x. 

Juroper JI4.FrOOI G to H. 

JUllper JI5.Fr_ !Ill to PP. 

JuaperB J'3 J J4 J J5,J10,J12, J"",per J16.FrOll U to v. 

313 not used JUllper J17.FrOll D to F. 

J_per JI9.Fr_ A to C. 

JUlIIper J1B.FrOB TT to UU. 

155 R •• ork Instructions 201324 Ref. 

JUllper .120. Fre. AM to 8BB. 

BAS Ie DAISY CHAlK _ITROI1I' IJIIIT SELECT 

$::> '\l]WAN_GCD MATERiAl LIST lML: DRAWING NO. 'REY. 
r-- INCORPORATED 200632-029 Iv 

0 
ASSY. TllANBPORT EUCTJI(lfICS 

CRAWtlC; PWB 25IPS ~H.TYJ'I! 'A' MOOEL NO. __ 1_0 __ DATE 8/31172 SH." ~ Of.§.. z .. TITLE 

., 
~ ITEM z DRAWING TITLE DWO. HO. NO, REO. R£M"'RK~ ON CKT .. DfSIG. 

S 
NO. 

.. I 136 

" 137 Capacitor, PolytUa .33ut 100123-334 1 C.f.24 

-.J 138 Reoistor, 5$,l_ 390 100064-391 1 R266 

~ 139 Resistor. " 1- 151 100156-153 1 R421 

140 Resistor, " " 511[ 100156-513 1 R431 

141 ReSistor, " " 131 100156-133 1 R432 

142 a.sistor, " n 100lt 100156-104 1 &433 

143 Reaistor, " " 68011: 100156-684 1 R486 

144 Reat.tor, " " 3901: 100156-394 1 M68 

145 Reat.tor • " " 1.~1I 100156-155 1 R509 

146 .a..tAtor, .. .. 391J1[ 100156-394 1 R511 

147· RttIl1Iitc.:-. n n 
iOOi: 100156-10. 1 R532 

148 Reaistor, " " 3.311 100156-335 1 R536 

149 Relli.tor, n .. 2.211: 100156-222 1 R262 

150 Reeistor, n " 750 100156-751 1 R235 

151 R •• iator. n .. 150 100156-751 1 R251 

152 a •• i.tor, n i- 390 100064-391 1 R280 

153 Reai.tor, n 3W 47 100068-170 1 11269 

! 154 W1re, Solid Insulated 100248-924 AIR J"'per 11, Fro. vv to ..... 

Juaper J2. FrOIO GG to FP. 

J ... per J6. Froa CC to n. 
Ju.per J10.Fr .. RR to S8. 

Ju.per J8 .. J'ro-. S to T. 

J1aper .19. Fna P to R. 

, Juaper J12.n-_ I to II. 

Juaper J14.Fr .. G to H. 

Ju.per J15.Froa !Ill to 1'1'. 

J~per. J3,J4,J5,J7,Jll, Ju.per JIG. Fre. U to v. 
1 J20 not uaed. J_per JI7 ...... D to P. 

I Juaper JIll ...... A to C. 

l Juaper J1 ....... TT to 00. 

~ ••• ork. In.truet1ona 201324 Ret. 
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BAlIC DAISY CHAIB WITIIOIn' UIIIT S'llZCT 

'U)W~..N_GCP MATERIAL LIST IML' D .... 'NO 
NO. 'REV. 

::J ·1 200632-1)30 iu - INCO~POAATEO 

AB5Y. TIWISPORT KUlCTRancs 
"" .. 35 oF4~ O_"WlNG PO 251PS 7CH.TYPB 'A' MODEL. NO. 10 DATE8/31/72 TITLE 

'" S ITlM CltAWING TITLE DWG. "'0. NO. REO. REII14RIC5, ON CKT. DESIG. J. NO. 

I 136 

137 Capac 1 tor. Polyfl1a .33ut 1OO1211-33( 1 C424 

..J 136 lI.olotol', 51-,iW 390 100064-391 1 11266 

:E 139 Real.tor, .. lw 15K 100156-153 1 R421 

14~ a..tater. " .. 511: 100156-513 1 11431 

141 R •• iator, n n 13K 1001511-133 1 11432 

142 Real.tor, .. " lOOK 100156-104 1 U33 

143 &elt.tor. " " 6801t 1ooll>1I-684 1 R466 

144 .... t.tor, " " 3_ 100156-394 1 8468 

1~ ... tator, .. n 1.511 100156-155 1 UOS 

1" ... t.tor, " " 3_ 100156-394 1 U11 

147 ... t.tor, " " lOO1t looll>6-104 1 8532 

148 bat.tor, " " 3.311 looU8-335 1 U36 

149 a •• iator, " n 2.21: 100156-222 1 11262 

150 a .. lltor, .. .. 750 lOOU6-751 1 R235 

151 ".lator. " " 750 100156-751 1 11251 

152 ... tator, " ;W 390 100064-391 1 R280 

153 "III,tor, " 311 47 100068-470 1 11269 

lU .ire, SOlid lnlulated 
, l00248-92( AIR JUllper Jl. FrOll VV to W. 

fuapel' J2. Fr_ GG to FF. 

Juorper J6. Fr ... cc to EE. 

Juaper nO.F ..... RR to SS. 

Juaper J8. PrOil S to T. 

Juaper J9. Fro. P to R. 

JUllper J12.FrOOl K to II. 

Juaper J14.FrOII G to H. 

Juaper .u5.F...,. NN to PP. 

luapor. J3,/4,15,n,/ll, Juaper 116.Fr ... U to v. 

Dot u.ed. juaper .il7.Fro. u i.u F. 

Juaper J19.Froe A to C. 

~::g:i m·~~ JT.,to,UU. 

103 a.work In.truetlOD. 201324 lief. -J pe I' J20 Froe AM to BBB. 

BAlIC DAlBY CHAIN WITIIOIn' UIIIT SEUICT 

=:) '\})W~_NGCa MATERIAl.. LIST IMLI DRAWl"' "0. 10EV. 

IU 200632-034 
r- INCOAPQAAT,EO 

ABBY. TRAlCSPORT ElZCTROIIIC8 
DAT' 1/31/72 ",£,,39 OF~ 0 D •• ""O PO 4~IPS 7CH.TTPB 'A' MODEl.. NO. 10 

Z Tllll .. .. '" 'TEM O"AWING TITL.E D'IIG. HO. NO. REO. RE,."RKS ON CI(T. DESIG. z l 
~ 

NO. 

t 136 

137 Capacitor Polyflla .68uf 100128-684 1 C424 

...J 1311 Relt.tor. 51- .... 390 100064-391 1 11266 

:E 139 ... i.tor, .. iw 9.U 100156-912 1 U21 

160 bat.tor, .. " 27!t 100156-273 1 U31 

loU Rell.tor, " . 15K 100156-153 1 U32 

142 Keliltor, 
H " 43K 100156-"33 1 U33 

lU bll.tor, .. .. 3001: 100156-304 1 R466 

144 Rei 1. tor , .. .. 330K 100156-334 1 R468 

1~ ... i.tor, " .. 680K 100158-884 1 R509 

ItS Rell.tor, .. .. 3301t 100158-334 1 Ull 

1'7 ... l.tor. .. .. 431 100158-433 1 U32 

HI 

14. ... i..tOT. .. .. 2.21 100156-222 1 R262 

1110 ... l.tor H " 150 100158-751 1 11235 

151 &e.l.tor, n .. 150 100158-751 1 11251 

162 ... l.tor, . ;. 390 100064-391 1 11280 

1113 Re.tator, .. 31r 41 100068-410 1 11269 

114 Wire, 80114 1 ..... latlHl 1002"8-924 AIR JllIIper Jl. FrCIII VV to ... 

Juaper J2. FrOll GG to FF. 

Juaper 16. Fro. CC to EE. 

JUIlper nO.FrOOl RR to SS. 

Juap.r n. F .... S to T. 

Juaper J9. F ..... P to R. 

Juaper 312. From x: to )I. 

Juaper J14.Y",", G to H •. 

I_per Jl5.Y",", liN to PP. 

Juaperl J3 ,J4 ,.JI.J1 ,J11, I_per J16. Froe U to V. 

Dot u •• d. JUIlper J17.Froe D to F. 

JUllper .J19.FrOlD A to C. 

~:::~ ~~;:F~:: ;' o,UU. I 

l~D a.work ID. tructlon. 201324 Ref. 

r 0 Juape J2.r rOlD AAA to BBB. 

LUlIC DAISY CRAIII WITl/Ol'l' '""IT SElECT. 

LI ST IIML' .... 'M' 00. til'. 
II -I 200632-031 L U 

wOOtL l1li0. __ 10 __ 

o ~~--~--------------------~-------'r----r----------------------1 & 0 ItE.. OI( .... I"'~ TlTL~ 01l'--NO. '-0. "to. U •• IU ON (If. DfltG. 

.: ~ .. :~:~:~~=====================*========~====?======================I 

137 Capaeltor, I'017tl1. .6But 100128-684 C(24 

--I 138 Resist.or, ~l,~ .. 390 100064-391 

~ 13!) Rutotor," iw 101t l001~6-103 

331 100156-333 

141 It •• utor. If .. 151 100156-153 

142 Reststor." .. 43( 100156-43"3 

300K 100156-304 

144 Resistor." .. 3_ 100156-394 

145 Resletor." .. 680K 100156-684 

390l( 100156-394 

147 Resistor." .. 4llt 100156-433 

148 

2.2K 100156-222 

150 Re.l.tor,... .. 750 100156-751 

1:'>1 150 

a~.i.tor,"' ~'t' 390 100064-391 

153 47 100068-470 

154 Wire, Soltd lDlulated 100248-924 

201324 

AIR 

Rer. 

11266 

un 
R431 

11432 

Ul3 

RU6 

U6B 

R509 

1t511 

R532 

R262 

R235 

R280 

R269 

JU1lper Jl. Froe VY to WI'. 

JIlIOper J2. Fr .. GG to Fr. 

Ju.,per .36. Froe cc to n. 
I ... per 1l0.Froe IlR to S9_ 

J""per 18. Froe S to T. 

J"",per 19. F ..... P to •• 

J""per J12.rl'Oll II: to II. 

JWl:per J14.1",," G to B. 
Jucper 115.'"", ~"" to PP. 

JUliper Jl6.''''''' Ii to Y. 

Jctlfler .J19. rros A to, c. 

\ IlAl!UAlt DENS ITY -, ' BASIC DAI5V'CRAIN WITHOUT UNIT SElBCT. Q.CJ.t 

~ ,:J "\lJWANGCa MATERIAL LIST IML' DO,,'NO HO. 
IREV. 

-I ~00632-035 lu -;.- IN-CCi'A"POAATEo-

ASSY. TRANSPORT ElBCTROIIICS 

'""T40 OF4S 0 DA ... wtHC PO 451PS 7CH. TYPE 'A' MODEL "10. __ 10 __ DATE8~ z TITLE 
on 

'" '" ITE" z 0 CRAWING TI TL. E OWG. NO, NO. REQ. REMARKS ON CKT. DfSIG. , NO. : '" i 136 
Q 

100126-684 1 C424 137 CapacItor. Polyfilll .6Suf 

..J 138 Resistor • 5'~, , • 390 100064-391 1 R266 

~ 139 Resistor, .. tw 9.1K 100156-912 1 R421 

140 Res1stor, .. .. 27K 100156-273 1 R431 

141 Resistor, .. .. 15K 100156-153 1 R432 

142 Resistor. .. .. 43K 100156-433 1 11433 

143 Resistor, " " 300K 100156-304 1 M66 

144 Resistor. .. .. 330K 100156-334 1 R468 

145 Resistor, .. .. 680K 100156-684 1 R509 

146 Resistor, " .. 330K 1001S6-334 1 RSl1 

147 Resistor, " .. 43K 100156-433 1 R532 

148 

149 Resistor, .. .. 2.2K 100156-222 1 11262 

150 Rest.tor, " .. 750 100156-751 1 11235 

1:'1 Resistor, " " 750 100156-751 1 R261 

152 ReBi8tor, .. 
iW 390 100064-391 1 11280 

153 Resistor, .. 31r 47 100068-470 i 1\269 

154 Wire. so11d lnsula.ted 100248-924 AIR Jumpe r Jl. Frca VV to WW. 

Juaper J2. Fr"" GG to FF. 

Juaper J6. F1"OIII CC to lIE. 

Jumper nO.Fr"" RR to ·SS. 

Jumper J8. Fr.". S to T: 

Juaper J9. Froa P to R. 

Jumper Jl2.FrOll X to II~ -
Jumper J14 .. Fro-. G to H. 1 I 

Y Jumper J15. FrOll l1li to PP. I'll-

Jlapera J3,J4 ,J5.J7 ,Jll, Jumper J16.From U to V. 

J20 not used X Jumper J17.From D to E. ~F 

,>( Jumper J19. FrOll A to B. A-
:;::::~~ :HN~~ J\~OLUU. 

155 Rework Instructions 201350 lief. 

BASIC DAISY CRAI!! .. ITHOUT UIIIT SELECT. 

LIST ~::J "1W~_N.G~a MATERIAL 
- r-- ~ INCORPORATED 

1M L!t----'-'-D '.;.:...:"-,-' N O:....;N;.::;;.O. -1~10 ;....:..t. ,. 

II -. 200632-032 .... 

-'-'''' 

~ 
V' 

t/! 

o " ASSY. TRANSPOIIT ELECTRONICS S 

; ~gS!:!",' ,"=~~=~~'fi::'. ~*~G==PIfB===3=7 '=I=PS==7;:;CH;:;.;:;TY;:;PI!==;:;' A;:;' =r===MO=D;:;EL==NO=. :::10:::~=D=';::TE=8=/3;::1=1=72=='="="=' =3;::7=0,=4===1 .... :; r .. ....., CR/4.WIIIIG TITL.E DwG.~O" NO. REO. REMARKS ON Cl<l .. OES1G. 

13& 

1~7 Ca.pac1tor, Po1yfllm 

...J 13* Resistor, 51o,~W 

:!E 139 Resistor," iW 

140 Resistor." II 

141 Resistor," " 

142 ReSistor, II tI 

143 ResistQr .. II II 

144 Resistor, trI. " 

14$ Resiatorr- II 

146 Rc-slstor," n 

117 Resistor,." " 

141 

14i1 Resistor," tI 

150 R«:sistor," II 

151 Resistor!''' n 

151 Resistor, 11 ~W 

Resi8tor." 3" 

15~ Wire. Solid Insulated 

Juapers J3.J4,J5 J7.Jll 

not used. 

155: Rework Instructions 

.68uf 100128-684 

390 100064-391 

10K 100156-103 

33K 100156-333 

15K 100156-153 

43K 100156-433 

300K 100156-304 

390K 100156-394 

680K 100156-684 

390K 100156-394 

43K 100156-433 

2.2K 100156-222 

750 100156-751 

750 100156-751 

390 100064-391 

47 100068-470 

100248-924 

201324 

AIR 

Ref. 

C424 

R266 

R421 

R431 

R432 

R433 

R466 

R468 

RS09 

RSH 

R532 

R262 

R235 

R2S1 

R280 

R269 

Jumper Jl. From VV t .. "IIfI. 

Jumper J2. FrClill GG to FF .. 

Jumper J6 .. FrOil CC to EE. 

Jumper JI0.From RR to 55. 

Jumper n. Fr<IOI 5 to T. 

Jumper J9. From P to R. 

Jumper J12.Fra. K to III. 

Jumper J14. FrOli G to H .. 

Jumper Jl5. From NN to PP. 

Jumper JlS.Froa. U to V 4' 

J~per J17.Froa D to F. 

JUllper J19. FrOIl A to CoO 

Ju.per 120.From AM to BB~. 

8J.SIC CtIS'l' .ClUll!. Y/T",WT '"'1fT Sr.JECT. 

!~ \ll~.~::~~~t=l:("=~::A 17.'=~=.~=~::I="=L==L=1 S,=T=== 

JMIL·!f~·· "_. '-'"-~ "-J"""'"-+-III·U'-:-l· II .• 200;;]2-031 

~ 
~ e~~T-':'i;' N1' 4S1P,i; 1CK.TiP£ 'A- WO:)C .. ~o __ 10 __ ""t·~.::2 ,",u.1E ~,12.. 

ca;Joac:ltor, Pol,.!UII .68~f 10012~-6A~ C424 

~~--~-------------------'---------r----~--------------------~ ~g: '~" 
•• tJ6 

-...J 1:tS 8~.htor, 5~,t'" 390 lOOOU-391 R266 

~ 119 n .. ls,or,·· 1w II.IX 100156-91% R421 

l~O Itt"'!.ist(lor"'." .. 27K 100156-273 R431 

14(1 Rf's15tor." .. 15" 100156.153 8432 

1~2 R\"'slstor," , • 43K 100156-433 R433 

l~ Re¥illtor," .. 3001> 100156-304 R466 

11& R.dotor," - 330K l0015&-3J4 8468 

l~~ Rt'siltor," " 6801> 10015G-68~ U09 

330. 100156-334 8511 

OK 100156-433 ~532 

1. Re,istor," .. 2.2K 100156-222 R262 

150 100156-751 R235 

l~~ 1Ie-51.tOT," .. 150 100156-751 R251 

390 100064-391 1;280 

1~ W!re .. Solid In:n:lated 100248-924 A'R ,Jum;'er .n. Fro.":I '"\' to .... 

.ruwpoer J2. }'roc: GG to FF. 

Jut:.;-er J6. froa CC to EE. 

i JUCl~r JIO.FrOQ fiR 'to 5S. 

T Ju:per JR. Free, S to T. 

JUllper J9. Froa P to R. 

I~per J12.FrOQ I( to 1I. 

J20 not used Jusrpe-r J1T.Troa D to t. 

l!i~ 201424 I\f·r. 

BASIC DAISY CHAI!! WITHOUT UNIT 5EUICT. 

"'1-, "1 MATERIAL LIST 
,.:~ '-1J ~~~:::T~O ========= 

C424 

ORTA'T~NEO ASSY. TRANSPORT ELECTRONICS D'T, 0'3' 17:::"-,e'/T· 3'tl:l OF 4/'. 
~~_~~~~~!.~5~IPS~~~H~"TY~~=~~'A=·===;. __ ~MO:O:E~L:NO:.~::10~;:~"~~::~~~::::~~~~~~ ! '~a~ OR,WINO T'TLE NO. REO. REM.R.' ON eKl. ""'G. 

~~1~36~ ____________________ -+ ________ ~ ____ t-____________________ ~ 

1il 137 Capacitor, Polyfl1m .68uf 100128-684 

...J 138 Resistor, 5",~1I 390 100064-391 R266 

:!E 139 Resistor." ~W 9.1K 100156-912 R421 

140 Resistor," " 27K 100156-273 R431 

141 Res 1s tor," " 15K 100156-153 R432 

142 Resistor , " ,. 43K 100156-433 RU3 

143 Resistor," .. 300K 100156-304 11466 

144 Rest.tor, 11 " 330K 100156-334 R4el 

145 Reststor," " 680K 100156-5114 R509 

146 ReSistor, 11 II 330K 100156-334 RSll 

147 Resistor," " 43K 100156-433 RS32 

148 

149 Resl.tor," II 2.2K 100156-222 R262 

150 Resistor." 11 750 100156-751 R23S 

lSi Resistor .. " " 750 100156-751 11251 

152 Rellstor." ~W 390 100064-391 R260 

153 Res18 tor. 11 3W 47 100068-470 R269 

154 Wire, Solid Insulated 100248-924 AlR./~ VJ .... per Jl. FrOIO VV to WI'. 17;' k 

4-1 
o 

~~~~ __ ~~~~~~~~t7~~~~r-~_·~..e~tJ~~~~~r_J~2_._F_r~ __ ~~~tO~FF~.~~~~~~H.~". 00 
~"IIl'~ 191t~~::":'::~;J.....:",~;vwr~-:,tA!!:::f~~.::j"~-+-_--f-~:c~~\um;;;:pe..;..r...;.J.;..;.6 • ..;;.F..;;.rOll....;c~c..;.;to;.c::~~.---.:(~C_7It»_~ 

. "ee (' 7 - \.' - ?... .. :K!::: "'J'IIIllier nlt.TtOU JOt til"'B. ~ 
~ __ +-~ ____ ~ ____________ +-______ ~~ __ -+~J~_~~~r~J~8.~F~r~~S~to~T~. ____ ~~'~'., 0 

I-v Jueper J9. Fro. P to R. I-! 
Jumper J12.FrOlR K to II. 

JUllper J14. Fro. G to H~ 

-- -_·t 
(!) 

Juaper 115.!rOlll NH to PP. ~ 
1---+--J-um-p-er-.-J-3-,-J4-.-J5-,-iJ .. 7,-J-U-,---+-------+---rJ.;:ua:lp;;e;'r";;J':;16;':.~F·~r~~·tf~'.:"~;;;;"v:': • ..:... .... ,-"'/1,' r4 

J20 not used. Juauer J17.Fro. D to ,. 

Juaper J19.Froa A to c. .;i, 

J ... .,er 118.FI'OOl TT to uu. ()"A 

155 Rework Instructions 201324 Ret. 

-J' J_per J13.FrOll J to L. 

#JW ~ ~~,; ~&HIS~ 
DI)I~ O~~ ~'W~. 

I/- '?hAs ~UIII,e~ 
~ ~ 7/f'K 
i5~-

« 



LOAD PB ry'C 
LOAD PII Njo 

LOAD PII 

T~SPORT 
READY (-) 

GND 

I:!l-
+5\1 [J T,ali 

blczOI 
1 __ +IOUF R244 +5V 

rll9 R242 Q202 ~ 
~ IK Z"l4I~ ..... 

~ h)~ ~ ~ ! 
F" ~R20I' CR20z'D{l~~tP*"I4125 - I +5V 

~h + 211 11243 ~~"2 ~~04 h -' J 10 220K lOOK )'''14123 ~+{5V 
-= MF ~1I24 ~~ + C218 +13V +SV 

':" -13\1 -I~!V f 39011 ~;.;a s.~! ~0.uF 
-1")11 ..1,.. - I~IO 13 4'" R2SZ Q205· 

220" 4 1.5K 2N4123 

V'" U 5 U2Z0 6 IIl53 ~ 
4143W 

'-- 10 8 ~R254 Z~2~~ 
OJ U220 J5.IK T 

III SO 
220 

TY zz 
R251 

ID 

LAST USED DELETED 
U224 
0219 
Cll! C211,( ci!Q 
CR21! 

TP211 

,,.... 
a:a~ .. 

---

-. -J. ·1 SEE INT 44 J J I J 

/',/ 

>.'---, 

: 

10. JI5 CONN PINS UNUSEO ARE 81~. 
~16A-B CONN PINS UNUSED ARE IS.IS\v. 

Gl ~:UNt~:ES~6T: t:~,:~::'c:;C;, 
SELECT ADD JUMPER Y TO Z. 

00 +5\1 OPTIONS TO CUSTOMER CONTROLLER. 

o TYP P VER -"WER COW'IIURATIDII SHOWN. 

~ t2~ DELAT NOT REQUIRED DEL!T1! 

~ FOR V.-.. COMPOIIENTS SEE Mfr.. 
NOTES. UNLESS OTHERWISE SPEC",CED. 

Ul 
W.,.co 

I 

• -- ,/ 1.;;;;....--------; 
4.,IIU __ "" IUIIIII 

t> 
.~ 

b1 
0 
H 

r-/ 
0 
H 
-J-l 
~ 
0 
C) 

-J-l 
H 
0 
~ 
en 
s:: 
m 
H 
E-I 

U 
.r-! 
.\ 
~ 

m 
S 
(l) 

.c: 
u 
Ul 

CO 
N 
I 

c:I 



,.,." 

11408 

+5" 

+Sv I Sin FORWMD I 
r--1---~-----~-------._---~ 

Q418 

ltG, 
2'7OK 

~ CM41 

I "IWIWD ....... IWI~I 

~--------r------~~~. T+04 

TP~I" 

• 

+SV 

1 

R51S 
IK 

R516 
3:'K 

a..;,,; ______ -.."'. 3\1 

C42\O 
.O'JJf 

JI4 

,--------_+( I AJ'EC"'~ 

r----K .. fU 1lE~ N1f> 

.. ~ 
~~~~~--1-~~~--------------------------~--~----~----~9+------~f------------~~TP~7 

r'" T~~e 
I ... ~ON Hl!ATfo,W" 

1t50S 

+5v 
5.11( 

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

~~-~~~-~--~+I~ 

~~-~~~~~--~-I~ 

1-5v REGUlA lOR I .4J.f 150 

'ij RJId 
+501 ~ 

RIce 
10K R!iI2. 

-5v 

-5v 

3~OK 1.1'OUIWCU 
.xn AN'GuLAII 
.xxx:l: :I: 

2. "!AIe,N.L lIIIAIIP 
EDGES NI'IIOX; .010 

:a. MAaf. SUIIFACES 

4. ALL DIMS IN INCHES. 
J 

@ FOR VARIABLE COMPONENTS SEE r-y'L. 
i. ALI.. OIOOES ARE IN914 
2. ALL. PNP TfV.NSISTORS ARE 2N4125 
I. ALL. NPN TRANSISTORS ARE aN41,?I 

NOTES: UNLESS OTHERWISE SPECIF!ED 

l.\1 
Wang Computer Products 

ASSY TRANSP FliCT. PW 
"=FIN=ISH,,-------f SCH EM AT I C 

SERVO AMPLIFIERS 

200632 
~ 

2007 5 S:.-_-L...:===-.J-----~ ... I-ET-:~:..:<\--OJ~4ioii~~ 

o 
:> 
~ 
Cl) 
til 



34 PLACES 

I 
JUMPER 17~ 

,JUtlPER la~ 

JUMPER 14 

JUMP i:;R 15 I I JUMPER 12 I 
I 

!l! ,,!e:II'~, .. '/V'. /'-I 
JlIMPER 19 1 JlIMPER 161 

,---0 I~TEST POINTS' I 

--~--:-~-~--~-S--R-~--F-W-D----F-!-~-D--~-~-~--F-'X-E-D~~-'-U--E-O-U-B-O-T-~Il~;,~l, •••• ~; ~J-~-G-~-D-£-F-"~l--~-~---~ 
@ ~ ~ '~. '~ •• ~' ~~' ~~ ~ Q 'Q" '"'' ' · :~l:: ~ 

I I I 
rUMPER 13 t 

I I I I 

I I 
II II I I 

ili.i N P FI: 5 T U V A ii C JIGB 

I JUMPER II I 
I 

I 
/' -C.' 

(JUMPER 10 I 
F t J 

I 

@-
TYP 

BRACKET 2 

e--
TRANSISTOR 

PAD 
B PLACES 

~ ~ lJ [J ~ l=.J lJ l:J l:J lJ A201~ RZS6[illEJ 

R426 R423 R411 R41~ R438 R465 R50e R462 R~03 R202 :~~:ITillQ~~~~::7:OO~1 R262_ ~ ~ U 

R249;::[UJ . '-.../ R20@] R2~ ,...--., "ZG~:::g[] 

r:i'ij'Fl 
em
+~ 

CZ04+:@ ~ R261(ll]J 0210 ~ RZ~ :~)',~~3 RZ34[IlK] V I 
CIill C!IKl c::I:IJ R~4~ @ FI~E INPUT R210 (IZ£;]lOl 1'i'OuFIU2im+ IO~O R26 7r:rm -. ~ RZ72!39CJl.1 
R409 R416 ~ ~ TP4Z5 R205 ~ C~ czoe R2731TIi:m ",R268 RZ7C'39on.1 

--~ ~ 
I I 
I~I 1100088, 

U222 

11001271 CRZOO 

a;:GJ RZOO 
~.,. R233 I JUMPER 9 

~~ 
~=ij 

IQ,IQo 
Q40~J040"J 

/'\ ~ ~ lIO,K] _3 ~ ~ FiXED INPUT -= RZ~ R276~ R271 ~ IOC"9
' 

IOC"" CRZI-:,.,GCl91' PP NN MM LL 1 
100080100061 100081 ~ R40ZIJK" ~ CR2OGlI000SI\ ~ __ ~~214 I' ~ 

0
"--"4' '-.../Z '- ./. 41K ~ TP424 AZ07 ~o< 00109' ,'" CRlll ~- "217 430Jl CR20"~ 
~ ~ ~ I loe12510012~ ~ _~ 
I~~II 47. • CR401 ~ @REVERSER214!TIIl O~ .... ~./ CR209~ i12744 ,R23,~ ~ I 
r2~~ ,...--., 41h ~ R4:l1 lID TP4Q! . R2C8~ U218 R279 . ' RZ78ITIE] RZ2C 2.:K RZI n 100084 I 

UZ24 U223 U221 JUMPER 8 

R P JUMPER 7 1 

L'OOO8SI L/OC0 0
6 I L'OOCb4 1 I UZOI I I JUMPER 6 

I
~ 
~~4~~J 

@ ,Q,Q, 
o 41a---' 04'oS/ 

~ 

~ 1000I!1 IOOO~1 ~ @REWINO R213 ~ CR2071/0009n R275~ ('., f\ RZZI ~ OS 7 
IW' 0404/ Q4()O',1 [~~,~.J "4481 ~60nl TP411 R215 [ill] RZI6 ~ CR205~~~~~:' 6~'t[yo RZ30[jD U20 

R4~S~ ~ [.olUFj CR40Z!iQQQ2j] @SET FwD R206 ~ RZ46 QQ£E] R245~R22BIIoIJ RZIB lULl I<227(?BD ~ 
~ ,...--.,,...--., ,;'K CR421 llooos. TP40S CR2041O:'C'C'SI, RZIIIL[K] I~' I 0081 !~Q,~O I~ ::.~ ~ 
'R~?f loooeO 100080 R45 ~ @FWD RZI2 J:D;K] RZ47 ~ QZOZ.J Q203../ QZ04 ..... 0207/ 02eS /' 2C'~ H I.----l 

ra ~TP205 C212 1-__ ...c.J:.;;""':.:;P..:Ec..;R.-;Z:..;;O--' 
UZ08 ~ r;;.""~~~7 @I+@]£JI'-

~ 100084 I ~ I ~1C008& 1 ,.; @ 

U204 U209 U210 I U2!I U212 ~r.~ 

@ 

A427 
~ /'\ 

loooeo loooeo 
"...J "--" 
0411 0412 

@ 
TP404 

~510Jfj 

~~d~~ 
@ 

TP40a 

1470n 1 
R434 

1470.0.1 

R43& 

147 0.0.1 
R435 

( 470.n1 
R4:!7 

~ 04Z{ O~ZI'/ t ~45QI R4,0 ~ TP402 R203 CE.QZ;J R242 []LJ RZ41U::W R2.;a(];ill R2191:IIKJ 
~'il ~ 100.1". CR425 11000911 @UNL C20:;!:OUF 1+ R243~ CR202~CR20;~ f205. I F 
~CR405 R451 "R455 ~ TP412 R204rt.2'i<' CR201 100091 R244LiQKJ C2C7~ R2Z5[]QEJ q;w ~ ~ +~ ~ 

U207 

Ig.",,- [A~~4J 0423 100080 04~¥; ~ © L:lli:: IK£LJ ~ 
.".. ""V" '47UF'+ r~ R491 I K R226 ~ C201 10UF+ 217.FJ TPO~R~:: 5,," R2>.' 1('(, 100065 
.. tR40 LC'4t,':.J IR45<;::J 4W 

L~4/I~J W 1~~0.3;jJ R498[ll[J 

~ ~ T~~OC(e5 1 I ~ 10:c' .. 1 ~':02C; 1 ~ 
[U4~ W :R1;sJ CR426~ CR42Z110009" 

... 1~~g;9 (m~lj CR428liQQQ2iJ R493a;rn 

~ Q ~ QTI CR427~ R494 CID 
J~?~~ T ~ 4 I O~~~,o ~~)~~ @3 R499 aEJ CR423110009H 

JIO 

QfsiP ~ CR429'OOC911 Iiliif] ~ 
, Dill 100091 CR4301QQi59i1 C418+ ~ 

_ I>4Q2 R420 ~ r--. ~ 

""II'T!'3 - 8--'-'" [ 20 K J 100080 100081 TP413 
~ ~ 10008 100080 "R487 O~ 043~ . 
"5f~J ~~\'.l:1 Q4;3 Q4~''/ [JiIJ R50Il!.JLJ CR424 ~ iii 

~ Lt;&\J 1'9; Ij~=e61 r-. r"\ TP423 
......... R4 4 ~ 48 n 100160 100169 iil 

. 1OI)()611-+ 100080 IU. C4111£iim1OOO8O ~3 a~ TP4Z1 

+ [~~ ~ .~ 100 100091 Q43s .gRo~~~'1 R497CTIJ @ 
C40S R 4 R443 R41 TP4l2 rww [~~~f-l ~~ rro;; R4~ o:EJ 

...- - " Ji7 @\fo3 @ 

15 @ 3 Z Q)) 
313 
J 12 

(S @) 3 Z <Dl 

~+ ~+ 
~++1iQI1EJ 
C404 0402 

JII 

L 
lx2 I R515 R516 

~ CR43 ~ m::::J mLJ 
TP~5 R464ITEJ Q6 Q~e 
TP416 A47SlliR] ~ ~ 

@ R531W] CR'4'It. R'470 

TP419 ..."......, IQ~'IA 
~ ~n~Q4IQ4~Q~tiL 

TP4:; R4781ILJ K ~ 
@ +[]]iif] @ CR414 

TP417 C414 TP4IO 4 ~ 
~ 479 C413 

~ U~ c@ZI9

1l 
U205 +1:!:lmrJ 

R231 ~ RSZ~~ C~RBb JUMPE;; 5 

KK ee 5 ~ ~----~-.J~U~M:';;P~ER~4~ 

~ 
• R2&.. ~R2~551r-+--+--~-"':';'::"':';";''''':'''-' 

R468 R476 ~R4 ...!!ID-. ~KI _!, I, ~ ~ ta 
_~'Ooo"ll!.!!....-I~ _ \l!'J""~1 

41A r!!5()5, _____ • .c>._ R2S" ~ I,' TP206_TP204 TP207!J__ I JUMPER 3 
~ [znr' l2!!1U 100081 louu<tV ~ . 

~ ~J l~;Q~~~~i7 ~ [iX~-' RZ53 ' !-!-: -J71-_~1 ~UMPER 2 

r!!'F 1000801~1 ~I~z lo6OBQl~~I~ I ~~2C~\~ .. B 7 -~o 
~Q42~ IK Q.~Q~0'449 ~ 
Cc4!~ I I K 4 m:J 100091 

~ +~ @ ~ ~ 543 I J8 - --@4 PLACESJ80NLY 

JP4I~ ~ ~ 
"~~a"'il ~ ~ eM C42D 1(3) 2i'JJ9 tI 30 PLACES 

~ ~__ _ 1-- 14 PLACES 

100112 .... IIIwr vV 

U206 UZI4 

~ 
C2/0 

f r'\ \ TP405 TP406 

I-----~ .... -r, 'oea " I 5 4 3 ® 0) JI4 ~ lIe I rn - i JUMPER I 

'0~18" 

REF 3 )------11 

6·PLCS~t· 

16 PLCS @r---__ --'l 

REF 2 }------I 

JI7 

.--@a PLCS 

--1-1-0--
~8PLCS 

2 REaD ~-!__I_I_~ __ 
R(F~ 

t::!:=====.J 

~-,,~ ~ 
3W RESISTORS 
AWAY FROM BOAI/O 

HEAT FINS 
2 PLS JUMPER 20 

I 

i=bw@:ia DIoDE WSTA.U.ATlol-l 

Q432 

1I!lD---f~ 4 PLACES 

1-..... ---(;1 4 Pt.ACES 

-!O----fIB " PLACES 

~.~cr, 
DETAIL A 

i i 

LSEE DETAIL 0. 
l----B HEATSINK 

~ ar---@ 2 REQUIRED, 7 PLCS. 

~ @ 2 REQUIRED,7PLCS. 

2 REQD I c==") I 

7 PLS 

.L. ~---t' 2 REWIRED, 7 PLCS. 

ft---@2REOUIRED. 7 PLCS_ 

I 

Q454 

m SHADED COMPONENTS ARE VARIABLE. FOR VALuES SEE >0-. 
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111 MATERIAL LIST IML L DRAWING NO. IOEY. 
·1 200341 - 0000 iJ 

D1t .... WlNG 
ASSY. DATA. ELECTROOCS 

":'ITL! M. BAllIC BOARD, MOOELNO.~ OATf~ SHEET -.l. OF.!SL 

}T~ 
DRAWING TITL..E NO. DWG. NO. NO. REO. REMARKS ON CKT .. DESIGJ 

1 Board, Proceesed. 200254 1 

2 Braeket, Support~ ~62..oo1 1 

3 Bracket, Support. 200462.()02 1 

4 
5 I.C.Hex. Innrter. 100084 3 Ul.2.29. 

6 I.C.Qad.2 Input Nand. 100085 1 UJl. 

7 I !.C.Q::.:.d.2 Inp-..:.t. POiiii;r. i 1\JVVB6 5 U23.24025 o 26.30. 

8 I.C.I0 Input HIIIId. 100087 1 U21. 

"9 I . C • [Alal Flipool'·lop. lbt>088 5 U18.19.20.21.22. 

10 I I.C.I!onostabb. I 100090 I 1 I U28. I 

II ·I.C.llial Flip-Flop. 100095 5 U3.4.5.6. 7. 

12 I.e.Operational Amplifier. lQll167. 10 U8.9.10.11.12.1J.14. 

I 1 I Ul':t161117. it 

13 

1L Transistor. IIPII. 2N4J.2J 100080 50 ~.3.4.6.1. QlOJ-90J. 

~OU-904. QlO6-906. 

Ql07 ':907. Ql08-908. 

15 Transhtor. PNP. 2114125 100081 29 .;J.,5. QlOl-901. 

Ql02-902. Ql05-905. 

16 

17 Diode, Signal. IH914 100091 li7 CilDl-90l. CRl.03-903. 

Cll.n5-905. CRl06-906. 

CRl07-907. CRl08-908. 

ClU09-909. CRllO-910. 

CIUlJ.-9U. CRll2-912. 

CRllJ-913.ClUl1I-91.1". CRllS-91S .... 
18 Capacitor, Ceramic. lOpf. :00013-100 9 CI07-907. 

19 Capacitor, Htca. 68p!. l002llJ-6ai.:· 1 CB. , 
20 Capacitor, !f;ylar. .0015uf 100165-152 1 06. 
21 Capacit.or, l'ol#'1h. ~0015u! ::'00225-152 ~1 G7. 
22 Capacitor, Po~ll ... .47u! 100128.l.!74 1 Cl. 
23 . 

111 " MATERIAL LIST IML' DRAWING NO. IREO. 
.1 200347. 0000 lJ 

D~."NC; 
ASSY. DATA aEC'l'ROIIICS 

TfTLE PIo'B. BI,§IC llOARll, MODELNO.~ DATE~ SHEET...L OFJQ... 

ITEM 
ORAWING TITL E DWG. NO. ,NO. REQ. REMA.RKS ON CICT .. DESIG. NO. 

24 Capacitor,' Cera:ic .OO3)ut 1001$7-332 1 C4. 

25 CapaaL tor, Poly!ilIII.. .OOL7uf ~n 9 CI06-906. 

26 CBpaci wr, Ceramic. 820pt 100073-021 9 G1Oo-90B. 

zr Capacitor, po1yrU ... .Olu! 100168-10J 9 CI0}-903. 

28 

29 Capacitor. TantalUIII. l.5u! 10(1)6-155 1 C4l. 

)0 Capacitor. " lOu! lCOO70-106 33 .2.3.9 .10.11.12.13.1h.15. 

Cl6.17.16.19. ?1.?2.23.2h. 

C25.26.n .26.29.)0.31.32.3). 

C34.35.)6.37 .)8.39.40. 

31 

32 ifu1stor. 5~ iw. 15 100156-750 9 lU31-931. 

33 'lee1st.,r, Variable. SIC 100069-502 9 Rlll-911. 

Jh Resutor, . 201( l~-20J 1 &26. 

JS Redstor. 5~. ~. 91 100156-910 1 R39. 

J6 Resistoro. 5~. two 2.7 1001$6-2R7 2 1141.I:J'-

37 l!eeietor. • " 220 1001$6-221 13 Rl.4.15.17. RlOl-901. .. 
)8 Reeinor. • · 2110 100156-241 19 R23. RlOSoo9OS. Rl06-906. 

39 ~istor. U .• 309 100155-240 1 Rll. 

bO Resimr. S~. • 3)0 100156-331 15 R2.5.9.16.16. .1.0. . Rl02-902 • 

41 Resilltoio. S~. =w. 1170 100156-471 11 ~2.J7 .lU21-921. 

112 l!eeietor. U. ft 5li 100155-261 1 RlO. 

43 Resistor. . · 634 1001.55-270 I 1 Rl2. 

44 ReSistor. • · 11 100155-289 1 !OJ. 
45 Resistor. SSe ~. 160 1oo~lB1 1 R)8. 

1&6 liIIsi.atol'. 5%. ~. lK 100l$6-102 I , R8.2!;.~. 

47 Rae1.nor. 5$. p. 1IC 10006b-102 1 m. 
48 Reeietor. • ~. lSI 100156-152 4S Rl23-92J.Rl03-903. 1tl.OIt-~. 
49 R129-929. Rl.30-930. 

110 

UJ MATERIAL LI ST IMLI ORAWIHG HO. IREv. 
·1 200347 - 0000 .11 J 

ASSY. DATA ELECTRr)NICS 
DII .... W1NG 

TITLE ?WB, FASIC BOARD. MODELNO.~ DATE~ 5HEfT~ OF~ 
ITEM DRAWING ;1 TL E iJ .... G. NO. NO. REO. REMARKS ON CKT. DESIG. NO. 

51 Re,istor. U. :QW. 1.62K 100155-309 18 lUG? -907. Rl08-908. 

$2 Re~i~tor. " " 1096K 100155-317 1 R31. 

53 ilesi.st.,r. 5:i. n 2.7K n0156-?72 29 ii3.6.7.19.20.21.26.)O. 

R32,33.46. 

ll28-?28. iU26-926. 

51. ~e~i~tor .. $%. ~w. ·1.8K 100156-182 9 an8-91B. 

S-S R~!i!!t0r_ " . 2 .. 2K 100156=-222 9 1 Rl16=916. 

56 Resistor. n " 1..7K lOoJl5t>-472 20 R35.1,!!. Rl20t.920. Rl25-925. 

57 Re~ietcr. " n 6.8K 10015(,..682 4 R2~.27 .29.36. 

58 I Re~istor. " " a.2K I 1001S6-B22 I 9 I RllJ-91). 

59 Resist"r. 1%. ~irO. 10K 1~0l5S-3S5 18 IU1h-91L. Rll5-915. 

60 Re~i!!t"r. 5%. n 12K 100156-12) 18 Rl17 -917. Rl19-919. 

61 ~~~1I'!tor. " oj 27K 1001,6-?73 9 . R109-909. 

tJ2 ReEistot. 1%. 01 3L.8K 100155-437 9 Rll2-"9+2. 

6) 

64 ReSistor. 5%. 4'i. lOOK 100156-101. 16 R12l:-924. Rl27 -927 . 

6, Resistor. " " l.'I'!'g. 1001,0-105 9 R122-922. 

66 

67 W2.!"e, Insulated. 100053-022 A/R 

!leI 
69 Artwork, Ma .. ter. 200253 Re!. 

7') , I SpeCification, Test.. I 200436 Ref. 

71 I Procedure, Test. Test. Station i 2001~}8 Ref. 

'1 ~: ! Connector, Head. 

74 i Pin, Can!lector. Male. 

75 I Conn<!ctor. 

76 i Connector. 

17 ; Pin, Connector. 

78 ; Pin, CO'lnectl'r. 

79 I 
60 I Strar> , Cable. 

ITEM 
NO. DRAWING TITLE 

81 

84 

85 Scrf!1i'" Pan ·i~.nd. 

86 

! 
! 

I 

L 

100137 1 

I 100:)9B I ,3 i 
1100010-004 I 1 I J4. 
I 100010-009 I 1 I n. 
! 100021-005 ! 5 I 

i lJOO21..(0) '! 4 

i 1 i 
11000)1-003 I 1 I 

LIS T IMILI CR~WINC NO. IREV. 
II -, 2,"'),,7 - 0000 I J 

MOOELNO.~ 
r 

DATE iUJJ:l.l... SHEET lL. Of.19_ 

DwG. NO. NO. REO. REMARI(S ON CKL DESIG. 

1·JO::J JG-2Ob 4-40 x )/8" 

1')(}.'W -21') 4-40 X 5/8 ft 

1iX)O$?-200 4 ~Jo." , 

10001.3-200 

I 

111 MATERIAL LIST IMLI OHWING NO. loev. 
·1200347 - 001 I j-

O~ ... ·ING 
A55~. !lATA ::LECTROtHCS , 

TJiLE aiB.I::.::l2e l'. l21iOtS, sLu. MOOELIljD_~ OATE~ SHEETL OF~ 
ITEM 

ORA WI N G TIT L E OIlG. NO. NO. NO. REO. REM"RKS ON C!<T. DES/G. 

113 Capacitor, Mylar, .,)1>,f 100165·-103 1 C5. 

11i1 Capacitor, Tantalum. 22uf' 100168·-226 9 CIOl-901. 

liS C3;>acitor, Cera"':'l.icc 6ep! 1:l0073-6tsO 9 CI02-902. 

l16 Capacitor, PolyfibJo ,:lId IJC18e-lJ3 9 CI04-904. 

ll7 Capacitor, rt'lar. .0068u! 1')1)165-<>52 9 CD5-90S. 

118 

119 

120 Resistor. 5%. iiW• 12K V:Jl~-123 1 R4S. 

121 .1.€sistor, U. 178K 1u0155-505 9 mo-nc. 
I 122 

12J 

124 "ire, 30lid l:Jsdat~d. l0024t-924 A/R Jumper' Jl. Fro"! A t.o 3. 
, JU:ilD2r J2. i':ot ussd. 

Ju:qper JJ. Fr;·m F t. H. 

l 
i 

! 

111 
, 

MATERI AL LIST IML' DRAWING NO. 
[REV. 

,I 200347 - ooa li-
OR .... ING 

ASSY. DATA ELECTI(ONICS 
~ OAT E '-u1!LIL T,'FL.E M IIll~ f ,S~Ra :ltg. MOD!::L NO. ,MEET L OF...!2.. 

ITEM DRAWING TI TL E DWG. NO. NO. REO. REMARKS ON CKT. oESIG. 
NO. 

llJ Capacitor, 't'lar. .0082uf' 10016$-822 1 C'. 

~.1. Capad tor, TIlnt.t.lum. !:.7'l! 1 'XXl7D-l: 75 9 C1':l1-901. 

115 Capac ito!", Ceramic. 68¢ 1'XYJ7 3-680 9 C102 .. 90? 

li6 . Capacitor', Po1yfll"!. .1J041uf !!J01~8'-472 9 clo4-904. 

117 CapAcitor, Mylar. .(0)3uf 100165-332 9 C10S-9'l5. 

118 

119 

120 Rel!1st.or. 5%. 1w• o.BK 1001;;6-<>02 1 1145. 

121 Resistor. 1$. . 9O.9K l00155.l.!77 9 RllD-910. 

122 • 
123 " 

124 Wire, Solid Insu1atec. 1002!;8-924 A/R Juntper Jl. Fr.m A to !:" 

Jul!l?'!r J2. ~C't. used. 

Ju.G;>er J3. From F to }{. 

! 

II I I I 

UJ MATERIAL LI ST [MLI O".,NG NO. JOEY. 
·1 2003L7·- OO? IJ 

DJt ...... 'NG 
A,sSY. DATA ELECTOONICS 

TITLE fl:.Jl I:a1§ l'. J1~ii!S. S/..G, MODELNO.~ DA TE JU!JJ1. SHEET ~ OF.JQ.. 

ITEM 
ORA .... ING TITLE 110. OWG. NO. NO. ~EQ. REMA.RKS 0'" CKT. DESIG. 

113 Capacitor, ";rlar. oOO47uf 1:)()165-472 1 C5. 

114 CapaCitor, Tantalum. 1..711C 100070-1: 75 9 CICI-901. 

115 Capacitor, Ceramic 0 lOOpf 100073-101 9 C102-902. 

116 Capacitor, Polyf'il:r.. .OO33uf' 1001il8·3J2 9 Cl()~~~4. 

117 Capaeito!", M".flar o .,}()22uf l,.OOlo$ .. 222 9 CI05-905. 

118 I 

119 

120 ResistoI1, 5%. 4W• 6.8K 100156-682 1 R4,. 
HI ltesi,tor. U. " 68.1K lCX».55-4b5 • RllD-910. 

-U2 

123 

124 Wire, ."oUd Ill!1U1ated. 10021.8-924 AIR JUMper Jl. Fro", A to B. 

Junper JJ. Frcm F te H. 

111 MATERIAL LIST IMLI ORAmG NO. IREV. 
.1 2003L7 '- 00+. 1.7 

DRAWING 
ASSY. DATA ELECTRONICS 

TlTI..E fltl I:£ll~ 'e' !I S;1 ;!:I ~& MODELND.~ OATE~ SHEET L OF..1Q.. 

ITEM ORAWING TlTL E owe;. NO. NO. REO. REMARKS ON CKT. DESIG. NO. 

11) C!lpacitor', Mylar. I .0047llf' 100105-472 1 C5. 

ill Capacitor, 1antalum. 4.7llf' 100070.l.!75 9 CI01~01. 

115 CapaCitor, Ceraaic. l00pf 100(7)-101 9 CI02-902-:.' 

116 Capacitflr, Po1yfi:lJll. .0022u! 100188-222 9 C10L-904. 

117 CapaCitor, Mylar. .0018uf 100165-182 9 CI05-905. 

.116 

119 

120 fte~istor. 5%. ~w. 6.BK lOJ156-602 1 1ill5. 

121 Re3i~t.or. 1%. • 51.ll 100155-453 9 RllD-no. 

122 

12J 

l24 Wire, Solid Ineu1ated. l002l!C-924 A/R Jumper Jl. Fr:-:n A t.o I:l. 

Jumper J?. Not used. J 

Jumper J3. Fr.'111 F t~, H. 

, 
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II 

9 

8 

7 

6 

5 

4 

3 

·2 

+tZV { 8 

CUSTOMER J 
'NFUT WRT. 
DR. 

TRKP 

TRKO 

TRK' 

TRK4 

TRK !! 

TRk 

+12v 
-II!V 
+!!V 

10 

M 

12 

B 

J2 I - ,WR'TE READ 
I HEAD HEA~ 

Z_r--.:...r-~N i fr -1 9CH 
7CH

1 
[r-:t 

I" I' --r + TRK P TRK C ,Tt-
I>-i--....... .,.,..:;~-r. II I I" I 

.11 i" Iff" . :-:T 
-111--" ----,,-1-

I:: I:: 1 

~tL I: firt : I,J III 

'1-1 :~ H 

-I'~. -.-,~. 
1:1 1 1'1 

j~lTRK' ,: ru1 
III II I 
J~'- :.!..J. I:: I;; I 

1'1' ____ ·_,·,· 

III '" ' 

I,,' I" I 
~~R" -IJq lin [; '1 
~, IT 

I" 1'1 I:':' ----j-::-I 
~~l I'rl

-

d 
I 

" II I 
II, II 

-lH TRU TflK A 11'.1-

!: ~ . i . I 1 I 
..1..'-'..) I U!.+ I: : ,II I 

_11_1_ ---- +- --'..l....!. 
III II I 

~
:~.l !:~I I" II 

l!J TRK4 
I" 
" 1,1 

1':-: 

II I 
TRK8 :{-+ 

~1I1 
t.1++ II I 

G 

8 

LAST USED DELETED 
U31 
Q '3 
CRI 
fiT!! 
C4' C8 C2!! C28 
TP8 
QX09 

7 
CRX05 
RX33 
CX09 
rpX03 

· I 

.-~--. -_.---+-
6 

·f-------·· -------. ------4-
5 

------_ .. ----_.- ----~-
4 

-·--l-·--··---6-
I 

J6 CONN P'NS UNUSED ARE: 11,'2, 
13~ 16. J' ALL P'NS USED. 

FOR ASSEIliIlUES OPERATIHii WITH 

:;';A J':~~C: K !~ROS: 2 
SEE MATERIAL UST FOR VARIABLE 
,fWrrlllp~~ ~R'bI>lI§l:. 
PIN 14 TO +!!V AND PIN 7 TO GRouND 
AT ALL I.C.... • 

II ALL .IOUF CAPACITORS TO BE to%20V 

4 ALL CAPilCITORS TO BE IN MICRO
raMO &10% IIV, 

ALL DIODE TO BE 1000t!. 
ALL RESISTORS IN OHMS t~ ~4W 

NOTES: UNLESS OTHERWISE SPECIFIED. 
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8 

7 

JI 

r 
I 
I 
I 
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I 
I 

-CICT 100 17.01&-''':1 ~co 

101----=---.... 

G 

+Sv +501 

/229 /230 
1.5/( '.5IC. 

I 

r-------~~~----------______________ ~ -13V, 

G 

F 

27 1<9 
€,; JZ I.c..~~ 27K. 

24<0 
"6 

Z/%.'/$w 

eU a'3 

)( 

"" Z40 
Y 

'</3 V 

rPI 

<¥ 

F 

-1-

I 
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I -[---

fl2S 
6.8K 

) 

TP2, TP7 TPlS 

~ I,' ~ 
ov 

E 

/!Ii 
e.;!"'-

---j- -\-

'ARIABLE COMPONENTS TABLE 

o 

C/!.IO 

[:SI'E£D1ClOI-C90/1, 02-0021004-(90" 1005-c905 1 cs IRIJO-R9/ol R45 

1!?51I'Sl22UF IGBPF I .OIUF I·OO6BUF I .OII1F I 178K I IZI< 

1 2511'S 1 ".?lfF I SBPF I·0047I1F .tJ03311F I.OOBZI1F 1 90.91< 16.81< 

[:7.5/l'sl 4,T1iF 1 OOPF 1·0033111' I·OO22UF 1.0047U"- 1 68.IK I 6.81< 

I 

E o 

"- t-
1 

_1_ 

,.~ 

')1' 

I.." <:9 f-

'lIQ ICt- --

lliST USED DELETED 

U31 
Q9/Ul. Q7 
,1':913 CIi?2.CR4 
1"'128 1i'46 .<!42 
C1OB, C41 

c 

+SI/ 

I 
- ---, 

I 

t5V 

ret'- P 

- -- - -

.I 
rex. 0 

c 

4 
r!!~ I 

D 

,£J:: I: 
J R~AC 

DA7" OUTPUr . 

rU$ 
I( 

I. 
Tilt: 4 

I!. 

IS 
7'!.I: 5 

-- "- --

7"': " 

TI!.K 7 

---- ---

iJ 
READ s,ease (-) 

~ SEE VARIABLE COMPONENTS 7AI!JLE. 

.,. res "",1/2 lUI" 1.1£9 TI!7 e 1COOt!54 
(/3 "'12/.1 1.17 TC BE- IOOO"~ 
/".Ie rJ,lRL.I (.1/7 rt:' BE: 1001,,7 
UIf!3 TN£U 1.122 TO BE IOOO~~ 

IIt1 T1II!lII/2(. ; (/SO 1t:I /le'1txr'4(, 

,,'7 ""'0 B~ IOat:) t!J7 
I.I~S ro e~ 100'0'')0 

/.131 TO BE r<%>OlJ'S 
~. A"" IJP" TUJI-ISISrot<.s TO B~ IOC:;-"O 
7. <111'-"" PAlP TE,.oA/$/sroe.s To ~ JOOO~I 

". PIII?7I"L ;!U. DESIGIJJITIOAIS Me SIIOWIJ. 
Pti!£F-IK rilE /JeSIGA..J/lnolJ WITH 71Ie VAIIT 
IJ/./USE IC o<t S<I'~-4SS y" DCstQAJ-4TI"1J (5) 

o ::ACBO;::c::~ ~o~:/::!:.;C::~~;/~: ~ 
.e!'I'EnnVe c'/.I!C!f!T, 2~~ O€S'~ '$ "'L~. 

AS8JUiVJATeC. C_I'<~~ HI' &t!S/4 s 
SII~ aJAlSIST at c(..tSS LeTTlW" cll!C'Vli 

IJ"' .• ,,1./" I!~f' DeSloS. Ale. (£JtA"'f'!~; 
-eE"' CES!';; . FO/! £ESl5n:>lI. SflOIf/U '<S /:1 
S#.tIU .8C I!.~ol JIJ" c"!C"{lIr zoo). 

4. "I.{. c4f111Cl"IOI!S II.! "'JCIiD!=4I!ADS ~;b% ZOil 
3. ALi. C'/OD~:; m BE 1"0091 
2. Aa. l!.eSISn:>RS IoU ~us ~:5% ~ IV 

f:nV dSSY' '5ec FIIEt;r __ B 

I.lorc.s: UA/LESS OTJlEi!WISE SPECIf:IED 

\l) 

SGI-IE.I.IIATIC 108 
E.leCTlZO!JICS-SilJ., 1£ <=i 

J 
n 10 ()I: Ie 

8 

7 
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~ 
~ 

... 
0.. ro 
t? 
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r-I 
til 

5 
c: ..... 

CJ) 

... 
til 
0 ..... 
c: 
0 
~ 

-I.J 
U 
(l) 

r-I 
~ 

4 
ro 

-I.J 

S 
"' U ..... 

-I.J 
ro a 
(l) 

3 ,.c: 
U 
UJ 

• 
N 
M 
I 

j:Q 

2 
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I

r---;"' '5 "'I~"'T c..........a ... <:T1!R. I 
I R~ ~T~ c.o.~ 

I [ 

a: 

~ 
1";:4031 
1<:1i!4D11 
11l41T11 

1£:1081 
leflsoll 
ICI!~il 

~ 

1210091 
1~1.b31 
laz"",,,u 
12"011 

121081 
leii70ll 
~ 
~ 

~@ 
'TP~O~ 

~ 
..,050'3 

~@ 
rmJ~] 
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- ----- -------i 
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ASSEMBLY 

, .... 
101 

DATA ELECTRONICS 
~ SI NGLE GAP 

li!i.!oI.1 lEI 200347 J 2: I 1.IIIIIIf.I....l MOD 10 

IW!I..l.In 200456 I-n 9 0' i C· 
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M 
M 
I 
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~ MATERIAL LIST lML' DRAWING NO. 
IREv. 

1200$21 - 00000 1M 
. ASST. DATi EUCT!1DIIlCS PWB. 

NODEt..NO.~ DoT' U!lJ]J. SHEET L Of~ DU_ ~SIC BOA.'Ul. WAL GAP. Till!: 

~ MATERIAL LI ST lML' CRAW'NO NO. 
J-ed 
IMj 1 200$21-00000 

D-4"'''' 
ASS!. IllTA ELECTRONICS PWB. 

MODELNO.~ CATE "JMl. ftTLl EASIC BOA..'Ul. WAL GAP. S-HEET J OF 21 

~ 
MATERIAL LIST IMLI D ••• ING NO. lin. 

., 200S~J 1M 
O ...... HG 

A8ST •. DAtA KLEC!ROIICS PWB. 
DATE>Nll... TtlLl 1Qsz.2 J;m. !Il'! P. Dl!Ml. NOOELNO.~ "" .. ..l. Of..EL. 

~ MATERIAL LIST IML L D ••• ING NO. l"EV. 
1200S2l-~. 1At 

ASS! ~ DATA EIMC'l'ROtUCS PIiB. 
'1tT~~' 11..22.2 Il'S. TIPE P. ul.au. MOOELNO.~ D'TE~ S"'ET 7 OF.1L 

ITEII D,,"'WINC TI 1L E OWG. HO. NO. REQ. REYltRtC5 ON CICT. DESIG. 

NO. 
ITEM ORAWING TITLE O'lllC. N:). ~O. REO REMARKS ON (K1. DESIC. 
NO. 

IUil 
DRAWINO TITL.E. DWG.HO. NO. REO. Ji:£MAJtKS ON CKT.· DESIG. NO. 

IT", D",.WING TITLE DWV. NO. NO. REO. REMARKS ON CICT. DUIG. NO. 

21 Capacit.or, Tantalum. lOur. 100070-106 1.1 C1.2.3.1..5.6.1.9.10.11.12.1). 

Cll. .15.16.17.18.19.20.21.22.2). 

C2II.28.29.30. 31.)2 .)1.38.39./aO. 

C101-9OII. 

SIa IIee1stol'. 1lI. tv. 1.961n ID015S-317 , 20 111.2.55.11120-920. lU23-923. 

55 Rsdatllr. 5% •• 2.4Xn 100156-242 )) 1ill.12.11.16.21.U5. 

Rl05.9O$.R1l9-919 .Rl24-92i&. 

S6 !!ed.tor. U. two 3.Q9II:n 100155-336 1 R43. 

n6 CapM1"'r, IIYlar. .000nt ~, 1 Cl4. 
111 Capacltor, PJl.. ... FII.M ~ .IOOUS-IU 1 Cl4l. 
U8 Capacitor. Pob. .OO))lt 100077-332 9 0101-901. 

119 Capaclkr, Tetal •• lat 1ooJJ6-1OS 18 0106-906. ClO7-907. 

u6 c.pae1tor, PelT. .0062at l000T7..an ~ CJII. 

llT Cap8ait.U'. PIlLY.: " .00iS1II 10bU5--1ft. 1 cU. 

UlI Capaci t.r, P!a1.J". .0022I1t 1OOOT700222 , ClD1"901. 

U9 Capacitor, fant.alma. .68ur 100lJ6..684 111 0106-906. O107~. 

26 Capacitor, Tant.alU11. 47ur. lOOO7~76 1 ·C27. 57 Resistor. 5%. • ).3Kn 100156-))2 41 R2b.54.56.60.75.!ll1)'9l). 120 Capaoltor, Pol:rf1la. .47ut lOOl28...qT4 9 C108-908. 120 Capacitor, ~. .))It l.0012S,. ))4 , ClOB-908 •• 

29 Rllh-9ll..Rl29-929 .Rl33-933. 121 121 

)0 Reliator, Variable. SO 100069-500 1 ~. 58 122 122 
)1 liel1Stor, . 5Jt l00069-S02 9 Rllo-918 •. 

32 Resiltor, 0 20K loo069-2O) 10 R49. RlO4-904. 
S9 Resistor. $%. ;V. 1..71n 100156-472 2 R~.S8. 

60 Resistor. 0 · 5.UIl. l00156-S12 1 liSO. 
12) lleelator. S~. ~. 1S~.n. lool56-7Sia 18 RllS.915. Rll6-916. 

124 

12) Rsa1ator. 5%. iv, S6OK.n. 100lSQ,.S~ 18 1ill5-915. ~ 

1211 

)) 

'" balstor, !i%. ~. 10 1oo1S6-1OO 9 Rl)1-9)l. 

3!i Rf!sillttJro U. O 61.9 100155-113 18 Rl21-921. 11122-922. 

)6 Reirletor. 0 . 15 100155-181 9 Rl25-92S. 

61 Ree18tor. 0 · 6.81n 100156-682 20 R46S9. 1ill0-9l0. 1Ill1-911. 

61' !lasbt.cr. · · 8.2I(n 100156-822 1 R23. 

6) Res18tor. · · lOlnl 100156-103 19 W.8~1il26-926.1il27-937 • 

6L 

; 
US 

i 126 

; 121 1rI1re, Solid f:IIIIB. llUIU1atad. loo2hB-~2h A/R Juripl!r Jl. Frcm A t;e C 

; 126 J 
'-,r Ju.per J2. F~ !'I to • 

125 

126 

121 Wire, SoUd Ialllllat.od. 1OO2UIu924 A/R Jumper Jl. fl'OlO. J. til C 

128 ~ I , l .~ ~ C"'·_ ... Jumper J!. Fl'OII " til " 

:n !laebtor. 5:&. • 120 1001$6-121 9 i!U7-917. 

)8 !lad.tor. . Iv. 120 100067-121 1 R2O. 
65 Relliel;or. · · 181m 100156-183 1 R)6. 

66 Reaiatc,r • · · 39Kn. 100156-393 9 RlJO-9)o. 

i .luDlper J). Fro. .lA to DB 

JlIIIIP"r J9. lot used. 
! JUIIIp8r J3. Fro. II t..·Bi. 

; Jumper J9. Hot. used. 

)9 Re.i~tor. U. ~. 162 100155-213 1 R29. 

liO U .. ial;or. 51. •• no 100156.221 15 Rl.3.S.1.9S1. RlOl.,al. 

U. Re~i.tor. 2%.lv. 220 100112-221 10 &26. Rll2-9l.2. 

67 Resi.tor. .. · 68Kn 100156-683 10 R37 .Rl32-932. 

68 Reirletor. · · 100ln 100156-104 9 R61.62.6).64.6S.66.67.68.69. 

~ Resistor. · · 220[£1 100156-224 9 Rl28-92B. 

, JUllpllr JlO. 0 " 

! 
Jumper Jll. Fl'OlI CO to Dll. 

JUIIp8l' J10. • . 
JUlIpDr JU. F ..... CC to 00. 

h2 Resi.tor. U.*". 267 100155-2)1. 1 R7). 

Ia) Resi.tor. 5:&:.lv. 270 100067-211 1 RlB. 

W. Resistor. . :v- ))0 100156-,,1 17 R2.4.6.1).Jl.3).)!>.10. 

70 

71 

72 

t 
1 
j 

, ,. , 

RlO2.902. 7) Comwctor, Hllad. l'Iale. 100137 2 J2. J5. 

4S Re81~tor. !is. p. )90 100064-)91 1 1128. 

46 Resi!tor,.. 0 ~. 470 100156-1111 5 m.l9 .1.0.1.7 .52. 
7/a C~-7Jector.: 9 pin. 1·JO~47 -001 :.. -13. 

I-- -
l:j02;'~..t)Q5 .iIi 75 Cortaect~r, 5 ;>1n. ·1 

1&7 Re~1ator. U · 511 1001$5-261 ) R)8.41.72. ",6 Pin, !!ah. 100098 3) Te.t Pointe. 

1.8 !ladstor. S% · 560 100156-561 19 R71.. Bl.08-908. RlO9-909. 17 

1.9 Ii ... istor. U · 6)1. 1OO1S5-2'10 1 R)9. 76 

SO '/9 

51 Res1atllr. 5:&:. ~. 1.21 100156-122 37 1il7 .22.25.)0.32.114.:;:,,51. 7ii. 

R71. RlO).9CI). 1il06-906. 

52 II107-PO'l. 

53 
.. 

80 50.-, Pan Head. 100036-206 6 I. - 1.0 x 3/8· 

81 Washer, Flat. 1CJ004 7-200 6 Ifo.b. 

82 Wunllr, Int. 'l',o;otJl Lock. lOOOS9-200 6 lfo.4. 

83 

- .. 

.1---+-11 --+-1---+]--+-1 ----111 1 
I . 

1 1 
.. ... .- . - . . 

~ 
MATERIAL LIST ~L' D".I~G NO. I"EV. 

1 2~21-00000 111'1 

...... G ASS!. Dl.tA !:LEC'l'i.Orm:s PWB. 
MOOELNO.~ C'TE~ S"'fl.1.. O'~ TITLe: EISIQ !l:ISt mIll "I! 

~ MATERIAL LIST IML} ~~~o. luv. 
1M 

... WNG 
.l.S31'. IllTA tuc'rROIIICS PIIB. 

o. TE lI2lzl.. "'tET JL. OF Z I • TIlL!: i~XQ ~. ~ !Ml, O400ELNO.~ 

, ~ MATERIAL LIST lML' DRAWING NO. 
Inw. ~ •. MATERIAL LIST IML' DR.WIIIG NO. 

j .... 
., 200S21-OC1&. 1M ·1 200$2J,.OD4- 1M. 

.l.S31'. JilT! I!UCTROIIlCB PWB. 
DIIA""" 

AS3I IllTl. ELEC1'ItOIIICS NB. 
t)l'AMHf; !H6s2 IPS: T11'! P. ~. NOOe;L.No.~ D"E~ 

, 
Of U 2~s2 IPS. TIPE P. Dl!!!!. MOOELNO.~ DAT£~ SHEET ~ o • ..£!... TITLI: SHEET TITLE 

IT", ORA.INC TITLE OWG. NO. NO. REO. RBiAlilkS ON CKT~ OBIG. 110. 
IT", 

O"AWIHQ TITLE D"C. NO. NO. REO. REMARU ON C":T .. DESIC. NO. 
'TOI O""WING TITLe: DWG. MO. NO. REO. RUI,uIKS OH CKl. DESIG. 

ITEM O"AWIHO TITL.E o-WG. NO. NO. REO. REM4R,KS ON CKT .. eESICi. NO. NO. 

1 Beard, Preeeend. 2ool.67 1 81& .. t, Hili: .. lOOOti3-ltlO (, If - 4Q" U6 CapMitor, Ptol;y. .00i2ut lOOOTl..aH 1 0)4. U6 Capa:llwr. Pwl:T. .0082ut lOOO7?-08Z2 1 0)4. 

2 Bracket, IWunUn,. 200016 2 65 n1 C .... Uor. f'OL .... :.'. .• OOflUF lOOU5·rSZ 1 CU. 117 Capae1WI', PO~Y.~o. .01*"'- ,oous·rn 1 CU. 
) 86 ll8 Capacitor. :>010'. .oo))ut 100071-))2 9 0101-901. i~8 capaciier, "l.T. .00000at 100071-152 9 0l.0]..9Ol. 

Ii I.C .Rex. ID"fertlir. 100081. 5 n. 2.6.9.)1. 87 Artllsrto: ..... tar. 2001166 ~. l.l9 Capao1ter, 'tmt.ala.. .68u! 1OO1J6-6e4 16 0106-906. CWl-9Of. U9 Capae1\er. Tanteblll. .4?ot! lOOl~7b 111 0106-906. ClD1.oo901. 

S I.C.Quad. 2 Input. land. 10l)08S 6 :13.4.5.6.7.15. 86 II1re, Sollel Insulated. 10021.8~24 A/B. .luIper J4. I'l'OII VV to w. 120 Capaoiter, ~ • .4Ta! 1OO12/l.lj1. 9 Cl.08-908 • 120 . Capu1\or. ~. .27at 100128-271. 9 ClOIl-!'06 • 

6 I.C.Q.lad. 2 Inpct. 1'9wcr. 100086 ) U26.27.28. JllIIper JS. 
1 · TT • DU. 121 121 

7 I.C.10 Input Ifmld. 100087 1 U29. JllIIper J6. · l1li o JJ. I 122 i 122 

8 I.C. lAIel rupo-llep. l000Be 10 UIO,11.12.1).lJl.21. TNr.rr ./1.,1",,#.1" ,yr TD 4C .. JU/lper n. · FF • 00. 12) llee18ter. S~. two S60Xn 100156-S64 18 1lUS-915. 1U6-916. 123 lied.tar, $%. ;.. )~.t\. 100056-:3:31. 16 1IllS-915. JIll'-91.&. 
1I22.2J.24.25. w~p IJN A./., vr~JNJN.r Jumper J8. · II • !T. 124 l2/a 

9 I.C.Ope"t.1~ UpUt1er, l000e9 5 Ul6.17.18.l5'.2O. US US 
!O I.C.~tahle. lOC-09Q 1 1I~. i 126 126 

II .. 127 1I1re, Solld IDa\llated. ~2I. A/R Jumper Jl. F .... , to c 127 Wire, Sol1d lJUiI1l.ated. l~l-92h ~ JUl'!per n. FI'OIIl J. to C 

l! Trautetor. IIPI. 2!li12) 100080 72 Ql.2.~.8.9.ll..1).1h.lS. ne . \") .... - ~: ' ./ 
, 

Juaper .12. Fl'OII !'I t.o I 123 , .' ~ ,;.,~ . ~r J2. fram !( tel II 

QlOJ.,.9Ql. QlO2-902. 

QlOJ-90). Ql05-,aS. 

Q06-906. QlO7-907. Ql09-m. 

Jwaper J). F~ .u to BB. Jwoper 01). Fro. .u t.o sa 
I lwoper .19. Not u.ed. oIuJIper J9. Not. useel. 
I JUIIIp4lr JI0. . . Jwoper JlO • 0 0 

1) '1'rane1et.or. PNl'. 211U25 100081 1h ~.6. 7 .10.l2. Ql08-908. Jullper Jll. FraIl CO to 00. Jwaper JU. From CC to DIl. 

1Ia 
~ 

1$ TraDe:l.eter. llIlal iIPii. ·llllOl. lOOOO2 ~ ~.9(lq. 

16 Trans1st.or. PNP. JIPS-U5l. 1'.XlO83 1 Q). 

(.7 

18 l».!Ide, 3l.g1>U. L'l914. lClOO91 46 CRl.CRlOl-9Ol. 1O~ 

CR1O).9Q). 101.--9011. I 

CRlD5-905. 

1.9 

to Capu1ter, Cera1c. ))pf 10007).))0 9 Q109..909. 

n CAJI"itor, ~I':A €iS¢, lOOZU .. Cr.~ 1 C36. 
t2 Capu1t..r, CER"MIC lOOpt 10001)-101 9 C102-902. 

0 0epa01ter, . )J)pf 10001)-331 9 ClO$-9OS. 

014 Capu1 t~r, PDl,y. .0M5nt l0007T~lS2 1 C!5. 

ZS Cr.pac1t.C1r, Cerud.c. .00,Jat 10007),332 9 C103-90). 

26 



I 

~ MATERIAL LIST IML' D.'.'NC NO, IU": 
.1 200S21-OO7· 1M 

ASSY. ilm, EUCTROIIICS M. 
MOOELNO.~ D'TE~ "'HT.!!. OF.l!.... ~i\~ 10-12.2 IPS. ftPE. I.. D~P. 

~ . MATERIAL LIST (ML' DRUING .0. j-.-:., 
·1200621...ac:lt . 1M. 

. .. .&SSt. Dl'fS II&CTItOIICS ,.. 
;"'OELNO.~ D.nltzt!l.. Slfnt.ll. ~ • .!L.,. ~. :lI!ZZ.! 1m. %US A. am&E." 

~. '.' MATERIAL 
LIST IML' DRAWING MO. Inv., 

.1 200S21.aAV 'I M, 
dSI. Ili'rl 1£ICftOIIIC8~. 

MODEL. NO.-L- D"'TE~ "'~'T 15 OI'~ "tT~ ~~2 IPS.. mI A. ~_. 

~ MATERIAL LI·ST IMLI DRAWING NO. fREv. 

1M 200521-01) 
Assy.o&'l'A ELECfliONI£S I'WB. 

_AWING ~l:22.2 IPS. TYPE 'A' ~t!!. MOCELNO.~ D'TE1~ SHfET Jl.. Of ZI TITLe 

ITEM DRAWING TITL.E DYG. "0. NO. REQ. .e ...... RIC§ 011 Cit!. DESIG. 
NO. 

rn c..pac1tor, MT1u. .0lSlll 10016$-15) 1 C3ll. 
ITUI DRAWING TITLE OOG.IIO, ND, REO, AEIIARKS ON ClCl. D!5IG. NO. 

116. CapM1\or. hl;r. .oo82...r lOOO'I7.a2 1 OJ/l. 

IfUl DRAWlwG TITL. DWG. NO. NO. REO. • ....... 5 ON CItT. OESIG. l1li. 

U6 CepuiWr. Pol7. ..-1eI lOOOTl.li'1'2 1 CJIa. 

.ITI!II DRAW1NG TlTL.E D'NG. NO. NO. fifO. REJ,u,RI(S 0" CII;T. OEStG. NO. 

116 C~"c1t.or, PolT. .008211£ 100071-822 1 C3h • 
117 

116 C8j'ae1tolr, Po~. .oo))uf l,O(XYl7-))2 9 C101-901. 

119 Capacitor, 'rantal_. W 100136-.105 18 clQ6.906. Ql07oo9O'1. 

120 Capaoi tor, Po~:Ua. . .;4Td 10012s.q7b 9 C108-9Q8. 

111 

ll8 c.pac1tor, Poq. .oo22n£ l.OOO77-222 \I C1O~. 

U9 c:.paciWr'. 'r~. ..6Oar l.OOl36oo68Ii 18 ~Cl07-9OJ. 

120 CapMltor; Pol:1f1la. .3]at UlOU8-3lil \I ~-

U7 

U8 c.p.citer. ..~. .OOlU lOOO77-402 9 ClQlo¥Jl~ 
U9 CapeDltor,. fatal_ .3)mt 1OO1)6.3lb 18 ClQ6..906. ClOT-907~ 

120 CapaoiWr, Pcqfila. .lht lOOl2s..H11a 9 ~. 

ll7 

U6 Capac1t.or. PolT. .00lSut 100077-152 9 CIOl-901. 

U9 Capacitor, rantalum. .47ut 1001)6-474 9 C106-906. 

120 Capacitor, TantlllWl. .Uuf 1(01)6-474 9 C107-907. 
Ul 

122 Rednor. Sl. p. )301\ lOO156-))1 1 ~ ~;JB. 

12) Reabtor. . . 75011\. loolS6-7~b 18 TIllS-9l5. 1lll6-9l6. 

121 

122 "'11Mr. Sl. two 3301\. 100156-331 1 Re. 

123 ~etor • . . san. 1oolS6-5~ 18 lOl5-9lS. lW.~6. 

121 

122 lI .. t.tor. ~. lw. 330~ ~3J1 1 JlS. 
U) a..t8t.cr. • . ,3C5n. lOOlSO-3311 18 mS0091S. JI1l6..916. 

121 Capacitor, Polyflllo. • 2fut 100128-274 9 C10b-908 • 

122 

12) lieaistor, 5:C. iw. 330 100156-))1 1 RB. 
U4 l2b '. 

Uh Kb Resht.or, · . ))01( 100156-J3h 9 RllS-51S. 
125 
126 

12'· Wire, Solic! In ... lIkd.. 10021>1-924 A/ft .ro.per .n. Fno .. B to C 

129 \ ~"; 1 .... ~ 1 "')j. ~ 
I_.J ._ , ., JUIIp8r n. Frail K to f 

Ju.per J). 1101; ullri. 

.lulaper J9. . . 
Jumper JlO. . 
Jumper Jll. Fl"OIl DD t.o g. 

l25 J 

126 / 
127 WiJ'lt, SeUd IIIRla~. 1002101-924 1./1 JUllptlr .11. rr.. B to C 

1.28 i. I ., ' "I 1 .~:\ ....... /:. ,,' Juaper 12. '"'" K to. p 

.hmper J). lIot 1lM<I. ' . 
: ..... , 

Jullper J9. . . , 
\ \ .hooper .110 •• . 

.J\DIper m. FrGa Ell to n.. 

115 

126 

127 va., SolU a-u~. lQ02J.8-0924 A/i Juper a. '%WI !I to. C 

128 ',.J,. :, j I.:.....:. .• ; L·:,';·!····]i!:: ' , . , "'-Per ~2. rr. II w P ., 

ohmpttr 013. Not uaed. 

~J9; . . 
.Juper .110. . . 
_~ Jll. rrc. lID to IE. 

12S Rasiator, · " 330K 100l$b-334 9 Rl16-916. 

126 

121 
lQ6 <~ -. 

129 Wire, Solid Insulated • 1002L8-924 A/R Jumper Jl. ,'rom 8 to C. 

Jwaper J2. . !o( to P. "-
Jumper no. . R l.. o • 

JllJIper .13. Not. used • 

Jullptlr J9. . . 
JUJIP"r Jll. F roll CD to LE. 

, 

, , 
\ 

I '. 

) 
, 

., 

·l-1-11 --+---+I-t-I ---11[1 II 
.. ,f>.. . - IlJ I . . j I It. I I i 

, 
" 

~, MATERIAL LIST ~LI DR •• ,NG NO. luv. 
i In' ·I~ 

&S5I. Ilift Il.EC'ZIOIIICS PWB. " DR ...... G lS~i Ips. mE 1. !?f!'!g. MODe:L.NO.~ D.TE~ SHEn 12 Of.lL· TITU 

~, .iiATERIA1. LIST lMLl D .... INC HO. I·.·· 
IIYl ~ 

.&Ssr. :Dl%l EUW!llQlICS l'WB. 
MOOELNO.~ O.TE~ SHUT Dr Of1.L .,~ ~.9 IHI. ftl'IIl A. !f!!!. 

'TUI tift AWIHO TITl,.~ CIOG.MO. NO. FI!Q, RE"""Ir.:§ ON CKt •. OE5'(I,. NO. IT"M DPl:AWING TITL.C DWC.NO. NO. RE;Q. 'REMA.RKS ON (Itt., DESIC. HO. ITEN 
NO. 

u6 c.p.o1t.or. PolJ'. ~ lD0877008n 1 C3/a. 116 capeo1~, I'aolr. .Q082Qt :ulOI1J,f..a22 1 C)i4. 116 n, U7 117 
118 Capao1 Wr. PolT. .oo)3at 1<lOO17.332 9 C1Oloo901. U8 (lapec!1 tor, Pol7 •. .oolSlar lQOO7?o.3.S2 9 ClOl..f01.· uS 
1111 Capao1Wr, TaD'I.ah.. .~ 1OO1)6o.68b 18 ClO60906. ClO7009Q'7. llII Capecit.er, 'r ... Yi_~ .h7vt ~1l6o*?t. 11 C1(l6..906~Cl07oo901'~ : U9 
120 Capuitor, ~. JI'I1It 100l2a..ol. 9 C108-9OB. 120 Capu1t.or, ~:Ua. 3t'Il 100~ 9 cl.06-906. 120 
121 

122 IIM1st.or, SJ. P. )30J\ 1ooJ56-)31 1 M. 
i 

121 

122 a..ut.or. 51 .. P. '30n 100lSQ..331 1 Re. 
121 

122 
12) a..ut.or. • . S6OlJ\. -lC~64 18 1Ill5-915. lill6oo9l6. lQ) Relutor. • . 33CJ(n. lllOl56-3311 18 RllS-09lS. lill6-9l6. 123 
124 121. 12k 
12S US -, lIS 
126 

121 Win. s.:u.. Iual.ated. 100211&..92t1 J./a Ju.;per .11. Frcaa B to. C 
126 

121 Win, Solid InIIllakd.. lOO2U·9211 .va Jupoor Iia:II .11. !'rOIl B t.o C 
126 

121 
128 , . i..- ~ ·,·,:'1 J 1 ,. :J~ _" ;:".: ·I JUlllper .12. rr. K to. P 

Jumper n. Mot )l ... d. 
126 ,ljt ':..: ~ ~ . ~,' .'./.' / Juaper J2. Froa II toe P. 

I Juper J3. Not. ~.ed. 
US 

Jwoper .19. . . ., 
ohIlIIper .19. . . " 

o/wIper .110. . . ~.-." 

ohmper JlO. . . 
Jmoper m. FroIO DD to D. .lUllptlr .Ill. Fl"OIl Ell to EE. 

:. 
T 

. 

, 

o...AWfNG: TITt.£ 

~ .... 1'Dl;jr. 

Ctpu1t.cr. I'olT •• 

Cqu1\or. 1'am&Ia. 

Capuitor, PolTtUL 

IIIH1ator. ~. p •. 
Re.:btor. • 

~,Jcl1d JlaJMlakd.. 

l':1.n. I ..... ·1c : .. 

..ocIa'Jlot 

,.l)Olut 

.22at 

.l511t 

330n. 

)J(lI:n. 

"LIST 
. i 

DWG.IIO. 

lOOO71..1tn 

100cm~02 . 

1oo1)6..22h 

l.OQl26....lSI& 

lOOlSf».J31 

1OOlS6-3)h 

l002lil-924 

:":X .;l. ..... l~~ 

,.0. "EO. !lfIlARkS ON Cll. DEIoIG. ", ~ 

1 c". 
9 ClOl-9Ol. 

18 C].!l6..906. ClO?J.i07. 

9 ~. 

1 lIB. 

18 ftllS.o9l5. W6oo9I6. 

.r. ~ 

AIR .1uIIper .11. Fr. B t.c c 
Juper J2. F~ II toe J' . 

JUIIp4Ir of). Jot .,... 

Jusapar J9. . 
JUllptlr JlO •• 

Jwiper .Ill. rr... DD to BE. :.[, 

"'\l) . .'._. IIAT~RI&L LIS'r ~L' o. "'M~ NO. r .. •· 
1200S21-0/4- 1M 

&S8t.'mtl ~cs I'WB. 
MODELNO.~ DU'~ SKEeT.!l Of ~tT~; ~ IM. 'mi. AI PL!!!:! 21 

neoo p .. "wtroG T 1"1'" " DW ...... NO. ftEQ. IH ...... AI($ ON C1(7. OUIG. 100. 

ll6 c.p..1'-r, . t'Dl$. .,ooI&~t lOOO77..1t72 1 C3Ii. 
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116 Capac1 tor, Poly. .0082uf 100011-822 1 CJl.. 

U7 

U8 Capacitor, r .. ly. .001.5uf 100077-152 9 C101-901. 

119 Capacitor. tantalum. .4ruf 1001)6-474 9 CI06-906. 
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120 Capacitor, Tantal"", • .4rur 1001)6-474 9 C107-907. 
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116 Capeci\O!'. PelJ'. .~7Iat 100077-472 1 C34. 
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US Capacitor. Pol.T. .ODluf lOOOTI-102 9 ClOl-9Ol. 
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i , .~V i L 

l2'l 
'11<8 ~< ". 
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121. 121 tn 
121 lMiator. SJ.lw'. )30n 10Q1S6..331 1 118. 122 a..:t.\or. SI'. tw •. DOn. lOOJS6..331 1 liB. 122 .a..tdor. SJ. tw. ))01\ lOOlS6-331 1 118. 
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ASSt. IlLTA ELECTRONICS PWB. 
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D •• M"" 
ASST. 1lAT.l BIBCmotIICS PWB. 

DATE~ TITLE 1I2:t1.z.1! m. TYPE P. ~. MOCELNO.~ SHEET...1 OF..sL. 

~.. MATERIAL LIST IML' DRAWING NO. Ilev. 
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ASS!. DIU ELlCTROlfiCS PIIl!. 

TITLE 110022.5' IPS. tm: P. DLau. MODELNO.~ DATE 3/2/71 SHEET 7 OF.lL 
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LIST IMLI OR.'ING NO. jRn. 
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ABSI'. 1Il'fl ~ PWB. 
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REMARKS ON CI(T~ DESIG. 

~1.2.3.1..5.6. 7.9.10.11.12.1). 

~14.1$.16.l7 .18.19.20.21.22.2]. 

~2Ia.28.29.JO. 31.32.37 .38.39.1!0. 

CloJ -9'JiI. 

ITEM DRAWING TJTL E O'ifG. NO. ~O. REO REI,U,RIO ON (I( T. DES,IG. MO, 

51! ~s1stor. llI. iv. 1.961n lOOlS5-317 ~ il42.SS.l!l2O-920. Rl23-923. 

55 ~.1.tor. ,~. • 2.iJln 100156-21.2 33 Rll.12.14.16.21.I.S. 

RlOS-90S .~9-919 .Rl2h-92I.. 

56 Rallietor. llI. iv. 3.09ln. 1001$,-)6 1 ~3. 

ITEM DRAWING TITLE. DWC. NO. NO, '"IEQ. AEYdtl($ ON CKT. DES!G. ..,. 
n6 Capu1\er, ltrW. .!llSut ~3 1 C)4. 

117 Capacitor, PJl ... ~1iM ~ . 1CIOl&W. 1 CI;l • 

UB Capaci~r, Po17. • OO))Il! 100077-))2 9 ClOl-901. 

m Capac1_, 'l'aatal.a. lut lDOlJO-1OS 16 Cl.06-906. Cll7l-907. 

'~~ OIl:A.1:'I~:;ii iiTi..iE Oi'iiv..iiO. nu. "I:.Q. i:r:. .... iIC5, ON tIC r. DESIG. 

116 c.paeitor, PelJ'. .0082at lOClO77.4n 1. C)ia. 

UT Cap.ait.r, PUt.)".' " • Qad.III' IDOUHSZ, 1 eLl. 

116 c.p.cl.ter, Po1;r. .002lat lOOO1T-222 9 ClOl-90l. 

119 Capaciter, 'l'ut.aJ.m.. .68ur 100J.J6.68l& JB 0106-900. Cl07-i07. 

ITPI DRAii'iNG TiTL.E OwG.;;O_ NO. i1EO. RUI .... RIt,5 011 ClICt .. D.ElIS. NO. 

m C8!;u1t81'. Pel¥. .ooIa1ut lJJOO'71OoII12 1 ClII. 

117 Capacitor, fOl't.,. .... , ... lOIIIIIfoaJ 1 Cb1. 

116 C8pM1ter. P"ll'. .00ht lOOO77..a.o2 9 Cl.Ol-!101 • 

ll9 C1pU1\or, tentllJa~ .33u1' 100136-3311 18 ~ .. C1O'i~ .. 
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~ ~ 

6k 

~ lIetI1mr. · · 
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IT PI DRAWING TITLE OWG. HO. NO. REO. REMARKS ON Ckl. oesle.. ITEM 
DRAWING: TlTL£ DWG.NO. NO. REO. REMAR.IC! ON CKT. DE~IC. NO. HO. 

U6 Capu1tor. ~. .ooi2uf 100077-822 1 . C3l.. U6 eap.:!i'HI', PelT. .0082Uf l00m-8Z2 1 Q3I. • 
n7 c.,-.UOl', f'OLV.o·;. , .OOfSaf' IOOzzs·rsZ 1 ~. 117 Capu1tel', f\:)U'.:'o. .oOtSuJ ,oous-rn 1 CU. 

llS C~1tor, ?oly. .OO,J)u! 100077.3)2 9 ClOl-901. '~ C~ac1ter, PelT. .0000ut 1000'l1-1S2 9 0l0l009Ol. 

ITea DRAWING TITL.E OWG.HO. NO. REO. RfAIIARK!. ON CIT. DI!!SIG. 110. 

116 c.,.ac1tor, Po17. .00I.7Bt 1OOO71~72 1 C34. 

117 Capacitor, POL ...... .. .OOISUf 1~2S-IU 1 Cbl. 

UB Cal"'Cl1ter, Poly. .OOW lOOO71...lO2 9 O1OJ.-9Ol. 

, 
~ 
Ul 
j 

I 1.i1.2.6.~,Jl.. 

;)3.1..5.6.7.15. 

u26.27.2I: • 

U29. 

UlO.11.U.l),lL.21. 

lJ22.2).2I...2S. 

81 Art_ric, Muter. 200~ W. 

88 Wi ... , Sol1d In!l11lated. 100248.0921. a/a .l1DIper J4. Fro,. " to w. 
.hnlper JS. · tT • DU. 

JWlp8r J6. IIH • JJ. 

7JH'J'~ ~q.H~""' .. r M~ ;0 4£' JUIlper ,J7. · IT ·00. 
btND _ "L~ _#~ .......rJa. · U • n. 

U9 Capn1ter, tantalmo. .68uf 100136-6IIII 18 C106-906. C\O'I-9Of. 119 C1pU1\er, tentelml. . J.7ut 1OOl)6..h74 1.11 0106-906~ClO7~ • 

120 C.-Uo!', P.lJ'fUa • .I.'lnt lOOl2lUa71! 9 Cl,OII.908 • 120 CapaaUor. PolT!'1la. .2M 100128-274 9 C108-!I08. 

121 121 

I U2 ; 122 

123 Rae1stor. S$. lv. 56Ellll 1001$6-564 18 1lllS-915. m.6-9l6. 123 Redstar, SlI. ;". 3JQ£:.fI. 100156-3)4 18 1Il1S-915. Rll'-9l6. 

12t, 12ft 

119 Capacitor, 'l'antalua. .2~ lOO1)6..2a 16 CI06.906. Cl07-907. 

120 Capacitor, Pol,ytlla. .l51lt lOO12~SI. 9 C106-9OB. 

I 121 

U2 

123 Re~1ator. S~ ~. 3)0(1\ 100156-334 iB ~. 1U.l6.916 •. 

124 .' ~'. 

r-I 
CU 

'r-! 

~ 
~ 

Ul6.17.18.19.~. US US uS .. 

IJ~. 
, 

126 126 126 ~ 

Ql.2.;:.8.9.ll.l.3.14.1$. 

o. , 127 Wil's, Sol1d IDBulat.ed. l.OQ248..92h A/R Jwoper Jl. Fra A to C 127 WiN, SoUd ltIftlat.ed. ~1-92h l/R JUI!Ip8r Jl. Fl'OIII A to c 
m .,. ,'~ 

-~~. 
I J1lIIIp8r J2. Fra " to If 128 , "' ~ ';"1 ~r n. fr'Olll Kte. - ; 

127 Win, Solid In.ul.ted. 10021.1-921. A/R ~r n. Fra A h C 

126 ' , - - . - I ' oIwopor .12. 1":- K te Ii 

('Y') 

~ 
QlOl-9Q1. QlOlH

'
02. Jumper 013. rr- AA t.a Illl. .Ju.per J3. F...,. AA to 8B .Jwcper n, P'nIIII.u. to 8B 

QlOJ-9(lJ. QlOS-90S. oIuIIper J9. Not used. Jwaper J9. Not used. JllDlpllr .19. lIot. aNd. 
~6-906. qJD7 -'XfI. IiIlO9-m. ! Jumper J10. . . Juaper no. . . 

I JUlIIpOIr .no •• . 
«<4.6.1.20.12. QlQ8...908. Jullpsl' J11. Frca CC to Ill. Jwaper JU. F1'DII CC to lID. .1Wlper .Ill, Fro. CO W DD. 

: 

Ql.~-9d!. 

Q3. I I I 

CRl.ClUOl-9Ol. l:O~ 

CRlOJ-90). 10l.~. 
i 

; 

CRJ.05-9Q5. 

I I I 
J 

ClO9oo909. I ! 

(;36. 
C102-902. ! 
ClOS-9OS. 
C~5, 

C103-9Q). 

; I I I I 
. 

I I I I I I I 

; 
; I 
i 
: 



t ______ ~--~--~A~-------------!B~------------~--------------~--------------~----~~~----~--------------~J_--------------nHt_--~------~~J~~~~====~~~~K~ II --- --_..,._ -__ II' 
5HT.21 

WIlT. PENT 
H 

! lIDi~T 
n---;;;-~ 

! nr-IIIIIIUI 

I ,. 
G 

}-12V I 
-to 

I 
--+. 

8 

LAST USED DELETED 
U 31 
013 
CR I 
"i5 
C41 
TP8 
OXO, 
CRX05 
RX33 
CX09 
TPX05 

C8 C2li CZ8 ----t 
I 
I .'---r 

----1 
.J -" -" -----t-

4 

··-f-·· - .. ----1-

J I 3 

~~: 9 J6 CONN PINS UNUSED ARE: 11,12, 
• 13416. JI ALL PINS USED. 

L~L-=,-.i--",.....-- .• [!] ~A A~:-W:~=~'lTI" WITH 
ADO ./liMPER K-L 

• I [!] SEE MATERIAL WST FOR VAIIiABLE 

2 

L!J '~rr.m~mR'bAw.. 
8 PI .. ';4 TO +!lV AND PIN 7 Yo _D 

AT ALL I.C.". 

II ALL .IOUF CAPACITORS TO 8E 10% 20V 
4 ALL CAPIPoClTORS TO BE IN IIICIIO

FilRAD *20% IIV. 

ALL DIOIlE TO BE 100091. 
ALL RESISTOftS IN OHIIS t. ft \-4. 

IIOTES: UNLESS OTHERWlBE ~ClfIID. 



~ ______ ~H __ ----~G~----~~F------~LE-------1DL-------·fC--------FB----~~A~-------'9 
9 I 

I 

8 

3 

J H 

. 1""",m7~ 

IJlJlllpell1l ~ 

.JuM~el B 

G 

I 
I 

F E 

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

-0 c 

---1.-- GIIQI; • - -- -- ~ .... .- . L __ au..... ___ " ---
~ -- .7 ~----! 
&. .ILl"."'" 

B 

8 

2 

re 
... 
~ 
ttl 
t!J 

~ 
ttl 

B 
... 

~~ 
II~ 

U 
.r-I a 

J..I 
-+l 
U 
Q) 
~ 
rz:I 

ttl 
-+l 
ttl 
Q 

... 
:>t 
r-f 

~ 
Ul 
Ul 
I( 

• 
\0 
ttl 
I 

r:Q 



-uJ IlATfRIAL LIST IMLl DI .... NC ... .0. I .... 

WANOCa 
201142-000 '0 -uJ . MATERIAL LIST IML; D ..... IIIG 110. IOlw. 

WANOCa 
201142 -000 -r D 

~~fl~oASSl'·,OATA ELECTRONICS PW8 
_DEL NO. " 00" "~0-12 "'In I ",,31 ~tr~oASS'Y'1 IliiTA t:U:CyitOfties. Nii MODEL NO. n O~Tl'·'O·li ...... , Dl'M 

!T!:M ORA.ING TITL.E p.~NO. NO. At.Q • f .... ItJl~ ON tIT. DUIG • ..." 
IJ(M DIII-._,,,(;, TITL.I Dllc.,.hO .. NO. fltO • ..... ttelo ON tit'. I)UIG. NO • 

I BOARO PROCESSED 201141 I S5 RESISTOR 1"4 1/4W 634 IOOIS5-210 I R39 

2 ARTWORK, IIASTER 201140 REF :16 

:5 TEST PROCEDURE 200287 REF 57 RESISTOR 5"10 114'11 '-ZIC 1001S6 -122 37 RI7,22.2S,30,32,44,:13,57,1O, 71 

4 I.C. HEX INIIERTER 100084 5 UI,2,8,9,31 RI03-903 1'1106-906 1'1107-907 

5 I.C.OUAD 21NPUT NAND 100085 , U3, 4,5,6,7,15 

& I. C. ~UAD 2 INPUT POWER 100086 4 U 26, 27, 28. 32 58 RESISTOR 1"41/4W 1.96K 100155 ·317 20 R42,55 RI20-'20 RI23-923 
., 

7 I.C. 10 INPUT NAND 100087 I U29 I 59 RESISTOR S"4 
. 2.4Kllool56-24Z! 33 , RII,12,14,16,ZI,45 I 

8 I.C. DUAL FLIP FLOP 100088 10 U 10,11,12,13,14,21,22,23,24 R105-905 R1I9-919 R124'924 

U23 60 RESIS'fOR 1% 114W !.09K 100155-336 I R43 

9 I.C. OPERATIONAL AIotPLIFIER 100089 S \l16,I7,18,I9,20 61 RESISTOR 5%, · 3.3K 100156-332 41 RZ4, 54, 56,60, 7S R 113-913 

'v I ......... "-Vo;)l"P e 'VV""JU I ;;~a .... - , . .. !t:9"92:9 R!33 -933 I. • RII4 914 R-

II I 
,12 TRANSISTOR ,NPN 2N4123 100080 72 i 01,2,8,5,9,11,13,14,115. 62 . RESISTOR 5°4 114W 4.7K 100156-472 2 R34, !l8 

1 Q101-901 0102-902 0103-903 63 RESISTOR " · 5.11( 100156-512 2 R48,50 

! Q105-905 0106-906 0107-901 64 RESISTOR · · 6.8K 100156-682 i 20 R46,59 RII0-910 Rill-III 

I QI09-909 65 RESISTOR · · 8.21< 100156-82Z I R23 

13 TRANSISTOR, PNP 2M4125 100081 14 I 04,6,7, 10,12, 0108-908 66 RESISTOR · · 10K 100156-103 18 R 126 -926 R 127 -927 

I 67 I 

14 TRANSISTOR,DUAL NPH TOIOI 100082 9 10104-904 68 RESISTOR 5% 1/4 .. 181( 100156-1831 I i R36 

15 . TRANSISTOR, PNP MPS-U51 100083 I TQl 69 RESISTOR . . 
39K 100156-3931 9 I R130-930 

18 I 10 

17 , 71 RESISTOR 5"4 114'11 681< 100156 -683! 10 ! R37, RI32-93! 

18 . DIODE, SIGNAL IN914 100CII .46 ! CRI CRIOI-901 CR102-902 72 I RESISTOR 
. · lOOK 100156-104 \ 9 f R 6I,62,6l,64, 65, 66, 67,68,69 

''CRI03 - 903 CRI04 -904 ! ! 
! CR105-90S 73 RESISTOR 5.,. 114,. 2201( 100156-224, 9 IRI28-9211 

19 tliODE, RECTIFIER IN400:5 100121 I I CRt 14 i 
20 I 75 CONNECTOR, 9 PIN 100241-001 . I J3 

21 i CAP_CITOR, CERAMIC . 33P1 100073-330 9 i C109-909 76 CONNECTOR, 5 PIN 100247-005; I , J4 

22 CAPACITOR, MICA 68Pf 100243-680 I , C36 77 PIN, .WALE 100098 j 33 TEST POINTS 

23 , CAAACITOR, CERAMIC 100 PF 100073-101 9 I CI02 -902 78 CONNECTOR, HEAD 100137 I 2 JZ, J5 • 

24 CAPACITOR, 
. 

220 PF' 100073-221 I 9 ' CI05 - 9011 ! , 
25 , CAPACITOR, POLYFILII.0015UFI 100077-152 ! 

-uJ 

IIATERIAL LIST IML1 ..... ,~~ 00. , .... 

WANGCO 
-I 201142-00(11) 

-uJ MATERIAL LIST !ML! D ••• '"C. NO. lu •. 

WANGCa 
201142 - 000 i D 

";,',-';:<ASSY.OATA ELECTRONICS PW8 MOD~L NO. " ..... 3-30-13 ..... , 2 0,56 O;tT~o.SSY .• OATA ELECTRONICS,PWI 
MODI. .. NO. 

II .UI 6-2O-72 ... , .. !. .' I • 
IH_ 

0" ""."Ii TITI..E p.G~ 1tC. "to. IIttQ .( .... 'IU Off cl"r. Duni. .... IUM D,U,"lNG TITL.~ DwG..NO. wo. "EO . .. fM. ... n ON eET. ·DIlIG. ..,. 
26 CAPACITOR, CERAMIC .0033UF 100073-322 I CI03 - 903 81 

27 82 

ze s:a 
29 CAPACITOR, TANTALUM I.5I1F 100136 -i5S 9 C104-904 84' 

30 CAPACITOR. 
n 

IOUF 100070-106 32 CI, 2,3,4,5.6,7, 9,10,11, 12.13 85 

Ct4,IS,I6,17,18.11.20.21.Z2.23 86 

C24,28,29,30.5I,32,37,5I,39,40 87 

88 

1t 89 

32 90 

33 91 

34 RESISTOR, VARIA8LE SO 100069-S00 I RZ7 92 

3:5 RESISTOR. 
n 

5K 100069-5,)2 II RII8 - 918 83 

36 RESISTOR, 
. 20K 100069-203 10 R49, RI04 - 904 94 

!l7 95 

38 RESISTOR 5"4 114 VI 10 IOOIS6-100 9 RI31-nl 96 ".IRE, SOLIO INSULATED 100248-924 AIR JUMPER J4 FROM V TOW 

311 RESISTOR I.,. .. 
61.9 100155-173 18 R121- 921 1'1122-922 JUMPER J5 · T - U 

40 RESISTOR 
. . 

7:1 100155-181 9 RI2S -9Z!I JUMPER '" · H • J 

41 RESISTOR 5"4. · 120 1001:16-121 I R1I7-911 JUMPER J7 · F • II 

42 h>ESISTOR 
.. 

1\11 120 100067-121 I R20 THESE ARE PERMANENT JUMPER J8 · X • Y 

43 RESISTOR 1% 114. 162 IOOIS5·213 I I R2t JUMPERS THAT MUST DE ... INSTALL£D' ON ALL BOARDS. 

45 RESISTOR :1"4 114. 220 100156-221 I R51 

46 RESISTOR 2% I. 220 100142-221 1O R21 RII2 - 912 

47 RESISTOII 1% 114W 267 100155-234 I R75 

48 RESISTOR, 5"4 IW 210 100061-271 I RIB 

49 RESISTOR 5% 114. 330 IOOl56-DI .. R 13. 31, 33, 35 

50 RESISTOR 5% V2W 390 100064·391 I I R28 

!II 

82 RESISTOR 5"4 1/4M' 410 I00I9 -471' 5 RIS, 19,40,41. 112 

53 RUISTOft 1% · 511 100155-2,,1 I 1'138 41 7Z 
'.' 

" RElISTON 0.,. · HO 10015&·561 i II R1'4.RIOI·t08 11109-1109 

-uJ . . M.ATfRlAl LIST IMLI · ...... e ••• Iliw. 

WANGCO 
-I 201142-001 I D 

...... _ ASSY~ DATA ELECTRONICS,". 
!! ... ,.2-!3-73 lite" 5 ,,36 lIIL!" 75!PS !"'fPE tie- wi iTBi _DeL. ... 

-uJWANGCO 

IIATERIAL lIST 

c:;,;~~.:_S:i!~TA'!'f~~C_Tt~~CS9~: 
IIQOc.&..o. 

I:-f ... 
OIU,_ING 'IITL I[ "'~ND. IliO. REQ. _'''Aau OM c.,. 01"'. "". II .. 

'''', •• "". TITL I: I . 0."'.0. "'1:. 

Bi I CAPACITOR, MYLAR .OO22UF 100165-222 I C34 Sl CAPACITOR,POIl'STYRENE .OO47UFIIOOO71-4 72 

ez I CAPACITOR,POLYESTER .'ooISUF 100225-152 I C41 82 CAPl.ClTOR,POLYESTER .0015UF 100225-152 

83 CAPACITOR,POLYSTYRENE 510PF 100077-511 9 CI01-901 83 CAPACITOR,POLYSTYRENE .00IUFIIOC077- 102 

I 84 CAPACITOR, TANTALUM .ISUF 100136-154 9 C106-906 84 CAPACITOfl, TANTALUM .22 UFi 100136- 224 

85 CAPACITOR. TANTALUM .ISUF . 100136-IS4 9 C107-907 85 CAPACITOR, TANTALUM .22 UF 100136- 224 

86 CAPACITOR. POLYFIUI .082UF 100078-823 9 CIOS - 908 86 CAPACITOR. POLYFILM .IS UF 100128 -154 

87 I I I I I I 1117 I 
88 88 

89 I RESISTOR 5% '!4W. 150K lOOl56-IS~ 9 RII5 - 915 89 RESISTOR 5·4 "4'11 330 K 100156-"334 

90 RESISTOR 5"1. '/4W 150K 100156-154 9 RII6 - 916 90 RESISTOR 5"4 "4W 330K 100156·334 

I 91 I 
~ . 

92 92 I 
93 SCREW, CAP~IVE 100262 5 93 ' SCREW, CAPTIIiE 100262 I 
94 WIRE,SOLIO INSULATED 100245-924, AIR 1 JUMPER JI FROII A TO c: 94 . WIRE', SOLIO INSULATED ! 10024a-924I 

! ~UMPER JZ · II . N i 
I JUMPER J~ · loA • 88 .. ! 

JUM PE R J9 NOT USED ! 
JUMPER JIO · . , i 

I i i ' JUMPER JII FROM CC TO DO i 
! ! JUMPER JI2 · 66 • HH I , , I 
I I I 
! ! I 

I t---+-1 --+----+-1 -+-[ ----II I 1 

J--I ----, ---l-----i.I---I--1 -----,--tl I I 

I 

JMLI .... ,.'-0. I.,w. 
-I 201142- 003 -To 

II 0." 2-13-73 "'UT ., DI' 36 

tjQ •• £.:1 UIII"Ra:1 C'4 CI:T. DUIC. 

I e34 

I C41 

9 CIOI-901 

9 C106-906 

9 C107- 907 

9 CI08 -908 

9 RIIS - 915 

9 RII6 -91& 

i 
5 

AIR! JUMPER JI FROM A TO C 

! JUMPER J2. · II · N 

I JUMPER J3 · AA · B8 

JUMPER J9 NOT USED 

. JUMPER JIO · . 
JUMPER JII FROM.CC TO DO 

I 

! 

I 
I 

JUMPER JI2 · GG • HH 

I:I---i--! ----+--+--+-1---.11 I I ! i 
LI~L---________________________ ~.I ________ ~ ____ ~ ____________ ~1 I ! i I 

-uJ' . MATERIAL LIST !ML[ o.,·,~,,,. .,-.,. 
WANGCO 

-r 201!42-oo2 ! D 
••• _ loSSY., CATA E~E~TRONICS. PWB 

II OdE 2-B·73 "'UT • .. 3& tlnl 7:i IPS I:!et 6 QSi SIB! ~DEL NO. 

-uJ . .IIATERUL LIST JMLt O.,.'NG 00. 1·lt. 
.! 201142-004 I D 

WANGCC 
e;;,;,;;o ~~~'5c;"'..1A N:il~q~S9':: 

IIQD£L NO. II OA" 2-B-T! .. UI..L .. 3& 

,":' ~ .. 0 ........ 0 tlfLE fI_G.,MO. ... 0. _lO Irllla_te, OM C._T. Ollie.. "':. 
PI_ O- •• '_G TIT!.. • 0-:"1'1.0.. "10. RECI. .1 .... ., ON c .. t •• UIG~ ..:-. 

81 CAPACITOR, 'AYLAR • 0022 UF 100165-222 I C34 81 CAPlIClTOR,POlYSTTRENE .0047UF 100077-472 1 e34 

82 82 

83 CAPACITOR. POLYSTYRENE 510PF lobo71-511 t CIOI-101 83 CAPACITOR,POLYSTYRENE .001 UF 100077-102 • CIOI-901 

84 CAPACITOR. TANTALUM • I5UF 100138-154 • CI06-1I06 84 CAPACITOR, TANTALUM .22 UF 100136- 224 9 C106-906 

15 CAPACI TOR, TANTALUM .15UF 100136-154 9 CI07-101 85 CAPACITOR, TANTALUM .22 UF 100136- 224 9 CI07-901 

86 CAPACITOR, PGLYFILM .OB2UF 100078'825 , CIOS -901 86 CAPACITOR, POLYF ILM .15 UF 100128-154 9 cloa -908 

87 17 

88 aa I. R£SlST~ .% '/4W toOK 1OOI5G-154 , all5 -INa e. RESlSToR 5.,. '/4. DOlt l00156-~ 9 aU5 -~15 

90 RESISTOR 5'4 '/4W 150K 100156-154 9 RIIS - 916 90 : RESISTOR 5"1. '/4 W !301C IOOI!l6-3~ 9 RII6 -916 

III 91 

12 92 

93 SCREW, CAPTIVE 100262 5 93 I SCREW.CAPTIIiE 100262 i !I 

!J4 WIRE,SOLID INSULATED 100248-924 AIR JUMPER "I FROM B TO C 94' WIRE,SOLID INSULATEO 100248-924 • AIR i JUMPER .II FROM 8 TO c: 
JUMPER "2 · .. . P JUMPER .12 · II 

. 
P 

JUMPER "3 NOT USED JUMPER .13 NOT USED , 
JUMPER "9 

. . 
JUMPER .I, . . 

"UMPER '/10 · . 
JUMPER .110 . . 

JUMPER "11 FROM 00 10 EE i JU~1PER JII FROM DO 10 EE 

JUIiPEfi .112 · " • HH ; JUMPER JI2 · GG • HH 

I 
- I 

, 
! 
, 

I 

t 

j 

-to 

4-1 
o 



"'\lJ --' MUERIAL LIST IML' Un'U ••. I·.·. 
WANGCO 

·1 201142-005 I D 

D;t,"o.7" ~~1;.I;WS Efi~l'l.~·~c~ ~IK IIODC&. NO. II 0.1 •. 2•13•73 ,"UT , or 36 

"'\lJ MATEItIAL LIST /ML L PI",.G Ma.. I·"· 
WANGCO 

·1 201142-007 10 
co ....... A!:ST., DATA E_LECT,!I~ICS,PW' 

MQO~L ..... _" __ • ... tI~ ,"liT.!!. or..!!.. lITl! 23-29.9 IPS TYPE P DUAL GM' 
9TRK 

1::l1li D ..... ''''O flH.1 E)-.'-JrtO. NO •• 1E0. ... " .. ·S DN CIT. DlSaG. ... ,. 1':'["" 
D" •• '''G TIT ... ' N" • D .. '-~". riO, "IEQ nll,un ON C". DUIG • 

BI CAP.AOTOR,POLYSTYRENE .004l'UF 100017-472 I C34 81 CAPACITOR POLTSTYRENE.oo!I2UF 100077-BZZ I C34 

82 CAPACITOR,POLYESTER .0015UF 10022l!-152 I C~I 82 CAPACITOR. POLYESTER .0015UF 100225-152 I C41 

83 CAPACITOR,POLYSTYRENE ,001 UF 100077-102 9 CIOI-901 83 CAPACITOR,POLYSTYREN( ,OQI5UF 100077-152 9 CIOI-901 

84 CAPACITOR. TANTALUM .33UF 100136-334 9 CI06-906 84 CAPACITOR. TANTALUM .47UF 10013&-474 9 CI06-906 

85 CAPACITOR, TANTALUM .3:5UF 100136-:534 9 C107~ 907 B5 f CAPACITOR, TANTALUM • 47UF 100136-474 9 C107-907 

86 CAPACITOR. POLYFILM .18UF 100128-184 I 9 CI08 -908 86 CAPACITOR. POLYFILM .Z7UF 100078- 214 9 CIOB -908 

81 87 

88 BB 

89- RESISTOR 5°4 '/4W 350K 100156-334 9 RII5 - 915 89 RESISTOR 5"1. '/4W 330.K 100156-334 9 RII5 - 915 

90 RESISTOR 5°4 '/4W 330K 100156-334 9 R1I6-91S -90 RESiStOR 5% '/4W nOK 1001~6·334 9 R1I6-916 

91 91 

92 92 

93 SCREW, CAPTIVE 100262 5 93 SCREW. CAPTIVE 1002G2 5 

94 WIRE. SOLID INSULATED 100248-924 AIR JUMPER JI FROM A TO C 94 WIRE. SOLID INSULATEO 100248-924 AIR JUMPER JI FROM A TO C 

JUMPER J2 · M ~ 
N JUMPER 012 · -M N 

JUMPER J3 · AA . 88 JUMPER J3 · AA • 8B 

.. , 
JUMPER J9 NOT USED JUMPER J9 NOT USED 

JUMPER JIO · . 
JUMPER oliO · 0 

JUMIi'ER JII FROM CC TO DO ,_ .. JUI.lf"ER .III FROIA DO TO £E 

JUMPER JI2 - GG • Hif JUIoIPEfi JI2 
. 

GG • Hif 

~ 

It--t--I -----+----+-I---t-I -----II II II 
"\lJ WANGCO 

MATERiAl LlH fMLI 0"".0.0. 1·~·· 
., 201142- 00II f 0 

ASSY .. CATA ELECTRONICS, PW8 
OIOMLNO._II __ .... ~ ... ,n.!9.. or..!!.. ,,;:;~~. 30-39.tlPS TYPE "AO DUAL GAP 

9 TItle . 

"'\l) UTERIAL LIST IMLI .... ,., MO, I·.w. 
·f 201142- ooe 1D WANGCO 

"'_. ASSY. CATA ELECT..RqHICS.PW8 
1I00rL .. 0. _11 __ .. tI ~ ... ,n.!!.. oo~ lIT .. Z5-2!l.IIPS TYPE.A _ OS 9!!!!!! 

11111 DIIIt· ___ ._, T1T\.t: 
• g-ec"ho.. -.;"0. "to l.a"'_11 011 CK' .. DISKi . N:. 

1'1_ 0 ....... 0 TIT ... , I - 0 ... ·000. fIIO.-IQ. ....... 1 0tII C.l. DUtG. .:'!. 

81 CAPACITOR ,POLYSTYRENE.D047J 100077-472 I C34 DI ~ITOR, POLTSTYRENE.D082U_FL 100077-1/22 I U4 

82 12 i 
as CAPACITOR.POLYSTYRtIIE .001 UF 100077-102 9 CIOt-901 83 CAPACITOR.POLYSTYFl!:NE .OOISUF 100077-152 9 CIOI-901 

84 CAPACITOR. TANTALUM .53UF 100131-334 9 ClOG-90S 84 CAPACITOR, TANTALUM .47UF 100136-474 • CI06-906 

85 CAPACITOR, TANTALUM .311UF 100136-334 9 CI07-90T .S CAPACITOR, TAN7ALUM _47UF 100136 - 41'4 I C107-907 

81 CAPACITOR, POLYFILM .• 18UF 100121-114 , Clot -908 16 CAPACITOR, POLYF ILM .27UF 100071-274 9 CIOI -9011 

.7 87 

18 _811 

19 RESISTOR 5"10 '/4W S30K 100156-334 9 R1I5' 915 8i RESISTOR :; % '/4W :S:SOK 100156-534 9 RII5 - 915 

90 RESISTOR 5"10 1/4W 130K 100156-534 9 RIII-918 '0 RESISTOR 5"10 '/4W 3301< 100156-534 9 JU16-116 

91 9f 

92 '2 

93 SCREW, CAPTIVE 100262 5 93 SCREW, CAPTJ'/E 100262 5 

.4 WIRE, SOLID INSULATED 1OO248-9Z4 AIR JUMPER .II FROM II TO C .4 WillE, SOLI D iNSULAT ED 100248-924 AIR JUMPER JI FROM B TO C 

JUMPER 012 
. 

M 
. 

P 
.. 

JUMPER J2 · M 
. 

P 

JUMPER 013 NOT USED JUMPER ./3 HOT USED 

JU~fPER J9 
. . , JUMPER 019 

. . 
JUMPER oliO . . 

JUMPER oliO · . 
JUMPER 0/11 FROM DO TO EE JUt~PER .III FROM DO TO EE 

JUMPER ,li2 · OS • HH JUMPER 0112 
. 

5G • MM 

"'\lJ . UTERIAL LIST IML' OO ... MG .0. 
J .... 

WANGCD 
·1 201142-00. 10 

o;:r •• 't' ~~:·5 ~T,\;;i~J·R:I~~:.r8 IIOD£L .0 __ 11 __ 0." 2-13-73 ... If'-.!!. ... ..!!. OOOD(L NO. II .... 2-13-73 .... 11 15 or 36 

I~~~ O ..... IIIiG Tit ... E ~ .,.;:"hD • iiI>. -lO. II ....... 0lIl CIY. oU.G. ,UtA.I_G. ,n .. £ I . Do~. 0"- ~o. Itt.,) If ....... ON CIT. DU.G. 

81 CAF~CITOR.f'CILYSTYRENE.OO47UF 100077-472 I C34 81 CAPACITOR.POLYSTYRENE .00000UFi 100077-472 I C!4 

82 CA~ACITOR. POLYESTER _0015UFI 100225-152 I C41 82 CAPACITOR. POLVFILM .!l015UF 10022~-152 I C41· 

83 CAPACITOR.POLYSTYIi~/lE _OOIUF 100077-102 9 C101-901 811 CAPACITOR. POLYSTYRENE .001 UF 100071-102 9 CIOI-901 

84 CAPACITOR, TA:;TALU~ :22Uf 100136-224 9 CI06.,:"_906 84 CAPACITOR~ TANTALUM _33UF 100136-334 9 CI06-90S 

85 CAPACITOR. TANTALUM .22UF 1100136-224 9 C107-907 85 CAP~CITOR. TANTALUM .33UF 100136-334 9 C107- 907 

86 CAPACITOR. POLYFILM .15UF 100078_: 154 9 CI08_-90B .- . 86 CAPACITOR, POLYFILIA .IBUF 100129 -184 9 CIOB -908 

87 87 -- . -. . 
88 _. 89 ---

B9 RESI STOR 5 "t. '/4W 330K 100156· 334 9 RII5 -915 BS! RESISTOR 5% '/4W 3301< 100156-334 9 AII5 - 915 

90 RESISTOR 5% '/4W 3301< 100156-334 9 RII6 -916 90 RESISTOR 5% '/4W nOK 100156-334 9 A1I6-916 

91 91: 

92 92, -- --- -- -

93 9~31 
94 WillE. SOLID INSULATED 10024B-924 AIR JUMPER oil FROM A TO C 941 WIRE,SOLID INSULATED 100248-924 AIR JUMPER JI FROM A TO C 

JuM.,ER .2 · ~ 
» It ! 

JUMPER J3 
n AA • BS I JUMPER J3 • AI. • 88 

, JUMPER J9 NOT USED ! JUMPER J9 NOT USED 

JUMPER "10 · . 
JUMPER JID -

JUMPER JII FROM CC TO DO JUMPER JII FROM CC TO DO 

JUMPER JI2 
. 

GG 
. 

HH JUMPER JI2 • GO - HM 

95 

!IS . 
97 97 

98 

99 

100 BRACKET, MOUNTING 200016 2 10QI BRACKET. MOUNTING 200016 2 

101 SCREW, PAN HEAD. 100036·206 6 2-56)( 3/B" 101) SCREW, PAN HEAD 100036-206 6 2-56 )( 3/S· 

102 WASHER, FLAT 100047·200 6 NO.2 10:<1 WASHER, FLAT 100047-200 6 NO.2 

!""'~ • ~U./l. il!!'U'I:!!'1!'II ..... """"-'I"U ._., ~ .... ~,...s:.e_"'li"'_~. e. . :..:~ .. !~C~·!"200· "- ! ~C:. !" ----I I ,-~ I fl"" "" 
"""\lJ . - 'MI. TERIAL LIST _IW. 

WANGCO 
0 

ASSY_, DAT,\ EL!:CTRONICS, PW8 
MOO ... 00. _" __ •• ,,~ "'"'~.OO..!!.. _ 4l>~ TYPE "A" OG 9TRK 

""UJ MATERIAL LIST ~4L' OU."N'-NO. \II W• 

WANGCO 
. ., 201142-012 I D 

i ASSY .• OATil E~£CTR91fICS. PWI 

" .&1,2·13-73 ... ,n .. -"Of 36 ~~~4~·3O-39.tlPS TYPE -A DB 9TRK 
1IO"~IrtO. 

1':('" :)" •• ,,,,G Tt T~ IE lWQ.IUCI 11'111".':1 011 cst. Dlll6. Io.!::' .• '~3~ jltaVl'.ft; TITLE • D.~. 1111. 1110 •• ,g. .t ...... 1 ON tET ... 1 .... 

81 CAP:'CI'OR.POLYSTYRfNE_OO47 100077-472 C34 1111 CAPACITOR.f'OLl'STYIIENt .00000UF" 100077-472 I C34 

8Z 821 

83 CAPACITOR.POLYSTYREIIE 'OOIUF 100071-102 9 CIOI-901 e3 CAPACITOR.roLYSTYIiE!LE .00IUF '00077-102 • CIOI-IOI 

8" I CAPACITOR, TANTALUM _2ZUF 100136- 224 C106-9OS 84 CAPACITOR, TANTAf.fi.!'- .33UF 100136-334 9 CIOI-loe 

85 CAPACITOR, TANTALUM .22UF 100136-224 , C107-90T 85 CAPACITOR,7U1.'" .33 UF 100136-354 9 C107-901 

86 CAPACITOR, POLYFILM _15UF 100128· 154 9 CI06 -908 - . .. _. -- .--- 86 C4PACIT.!l~L\I ,18 UF 100128-114 • CI08 -908 

87 ~{ _.aDA1 r 
B8 \~B' p f" 

1!9 RESISTOR ~.,. '/4W .53OK IOOI~6-334 9 Fl1I5 - 915 nf RESISTOR 5% '/4'11 330K 1001~6-334 9 RII5 -915 

90 RESISTOR 5% '/4W nolC 100156-334 R1I6- 918 d ~90i RESISTOR 5% '/4'11 :S30K 100156-334 • RII6..,9I6 

91 'I' 91' 

92 921 

93 

94 WIRE.501.10 INSULATED 100248-924 
¥ 931 

'\ 94: WIRE. SOLID INSULATED IOOZ48-924 AIR JUMPER JI FROM 8 TO C 

JUMPER 0/2 >"1' i JUMPER 
I-, 

0/2 
. M . P 

JUMPER J3 NOT USE ~!. 
~UIoIPER ~3 NOT USED 

~UMPEFI J9 I ~UMPER J9 
. . 

JUMPER JIO · JUMPER ~IO " . 
JUMPER JII FROM DO TO EE '':;'::.' JUMPER ~II FROM DO TO EE 

'"' JUMPER JI2 
. 116 • HH JUMPER JI2 

. 
GG • HH 

95 95 

96 96 ~ 

97 117 .. 

98 98 

99 99 

100 BRACKET. MOUNTING 200016 2 100 SRACKET, MOUNTING 200elG 2 

101 SCREW, PAN HEAD 180036-206 6 2-l!6)( 3/S"- 101 SCREW. PAN HEAD 100036-206 6 2-56 X 3/8· 

102 WASHER, FLAT 100047-200 6 NO.2 102 WASHER, "LAT 100047-200 6 NO.2 

103 WASHER. INT. TOOTlt LOCK 100059-200 NO.2 103 WASHER, INT. TOOTH LOCK 100059-200 6 NO. Z 

104 NUT. HEX 1D0043-2qQ Z-58 104 NUT, HEX 10004;'-200 6 2- 58 

-. -. 

I 

90 I 

91 

92 

93 

94 I 

. H)~.' 

B 



ItIA\. LIST 'MIL' 0 ..... ' NO. , •••• 

II -I 201142-005 'D 
.... a 
!!..RK IIOGa NO. _11__ DATI ~ "'ICT..!. Of~ 

D':"ItoiO. "-.0. -£0. 

III' 100077-4 72 C34 

IF 1OO22!I-IS2 

I~ 1lVU\"""' .. 10')1 
p. , ._-_.. ._-

IF 100136- 334 9 CIOG-9OG 

IF 100136- 334 C107-;907 

I':IOA _QnA 1 ___ m 

I .,,' -'" 
R1I6-916 

j 100262 ! S 

I 100248-924 I AIR JUMPER .II FROM A TO C 

JUMPER 012 " M " N 

JUMPER J3 . AA " BB 

t JUMPER J9 NOT USED 

. ! JUMPER oliO " " 
JUMi'ER 0111 FROM CC TO DO 

i JUMPEfi 0112 
. GG • HH 

I ! 
I 

IAI. LIST 1£1, I .... 'u.o. 'oP. 
'-I 201142- 00tI 10 

.a 
IIOO£L ..... _II __ •• u~,"ell.!!...""~ .p. 

o tMG..o. -':0 •• ~Q _ ••• 1111 ON CRY. DE .... 

, 100017-472 I C34 

: iOOO77 ... i02 :; eiui-iQi 
, 100136-334 9 C106-9OG 

100136-334 II C107-toT 

: 100128-184 I ClOG -908 

100151;-514 9 RIIS • 91S 

100156-334 !I • RII6 - 911 

100212 S 

100248-924 AIR ~UNPER ~I FROM 8 TOC 

JUMPER .12 . 11 . P 

JUMPER J3 NOT USED 

JUMPER 019 " " 
, JUMPER "10 " . 

JUMPER .III FROM DO TO EE 

JUMPER 0112 . GG " HH 
I I 

! I 
I I 

~ I 

! , 

81 CAPACITOR POLI'STYRENE.ooEI2l.f 100071-822 

82 CAPACITOR, POLYESTER .0015 UF 100225-IS2 

84 CAPACITOR, TANTALUM .41UF 100136- 474 

85 CAPACITOR, TANTALUM • 47UF, 100136-474 

81 

88 

89 RESISTOR 5"1. '/4W :nO,K 100156- 334 '9 

.90 I RESISTOR S'%. '/4W 330K. 100156-534. 9 

91 

92 

93 I SCREW, CAPTIVE 100262 

fr. AL' .... ,., _0. i"'" 
~VI :l 201142- OOT I 0 

1£. .. "JlII i)Iol Cc T. DIIlG. 

C34 

C41 

CIOG-9OG 

C107-90T 

RII5 - 915 

RII6 -916 

94 i WIRE, SOLID INSULATED 100248-9241 A' R JUMPER JI FROM A TO C 

JUMPER 012 II" N 

JUMPER .13 • AA • aa 
JUMPER 0/9 NOT USED 

JUMPER .110 • 

JUMf'ER JII fROM DO TO £E 

JUMPE8 "12 66" HH 

1 

"'\l) .. TERIAl \.I$T IMl'- .... 'NC_O' 
,., .. 

-I 201142- 001 10 
WANGCO 

ASSY- DATA ELECTRONICS_ PW8 
MOQE~ .... _II __ D"E~""n.!!. Of~ '~,',~' 2:S-2!,~IPS~:A-, 08 9!!!! 

I!t D ......... G TlTL.& • ",.;:;".h£I., ..a •• [0'. 1( ..... 11. 011 C,II. DuaG • 

81 CAPACITOR, POLYSTYRENE.GOII2tJf 100077-822 I C54 

82 

83 C.AFACii"9;;,ruL,::;,."n:.NE .wiSu.. iOOCi7-iS2 i i:iOi-SOi 

84 CAPACITOR_ TANTALUf,I .47111' 100136-414 9 CIOG-908 

IS CAPACITOR, TAfoITALUM .47UF I00I36- 474 • CIOT-90T 

86 CAPACITOR, POLYFILM ,27UF 100078-214 • CI08 -908 

87 

.88 

8. R£SISTOR 5 % '/4W UOK 1001~6-334 9 RIIS - 915 

'0 RESISTOR S% '/4'" 530K 100IS6-334 I III II-III 

!II 

12 

91 . SCREW, CAPT!¥[ 1oo2GI 5 

'4 WIRE, SOLID INSULATED 100248-924 .,R JUMPER oil FROM B TO C 
.. 

JUMPER 012 
. II " P 

JUMPER .13 NOT USED 

JUMPER 019 . " 
JUMPER oliO . " 
JUaPER 0111 FROM DO TO EE 

oIUNPER ,tit . GG • "H 

I 

! 

I l 

I 

\<. -. "W . MATERIAL LIST IML 1 0" .,.c RO. '.lV. 
WANGCO 

-, 201142-009 , D 

D;i\~ ~~~5 ~T:'TyE;iE: .. R:~;~:.r1 
lIOot.~NO. II o.u 2-13-73 SHU' IS Of 36 

I~ ~ ... :)11"', •• "0. TI'fL.E ... 0-:;;" PlIO. ~G. III£Q. IUII.UtU ON OJ. DIS:'. l.:. 

81 CAFACITOR,fCIL'I'STYRENE.OO47UF 100077-472 I C34 

82 CA.oACITOR, POLYEST Eft .0015UFI 100225-15Z I C41 

"3 C~PAC;TOR.POLYSTY~~Nf ,OOlUF~ .00017 ... 02 9 CKH-~O! 

84 CAPACITOR, TANTALUM :ZZUF 100136-224 II CI06.-9011 

85 CAPACITOR, TAN1ALUM _22UF 100136-224 9 C107- 907 

86 CAPACITOR, POLYFILM .1!lUF 100078: 1!S4 9 CI0e..-90e. 

8T -, 
88 -. -" 

89 RESISTOR 5 Ok '/4W 330 K 100156-334 9 R"~ - 915 

90 RESISTOR 5% '/4W 330K 100156-334! 9 RII6 -916 

91 

92 - -" ._- . - . - ,. 

93 

94 WIRE, SOLIO INSULA·TED I 100248-924 AIR JUIoIPER .II FROM A TO C 

JUMPER 012 
. 

II 
. 

N 

JUMPER J3 " AA 
. 

88 
, JUMPER J9 NOT USED 

JUMPER JIO 
. . 

JUr.IPER JII FROY CC TO DO 

JUMPER 0112 
. 

IIG 
. 

HH 

95 I 

96 . 
97 I 
98 

99 I I 
iOO BRACKET, MOIINTING 200,016 2 

/01 SCREW, PAN HEAD I 100036-206 6 12-56X3/8" 

102 WASHER, FLAT 100047-200 I 6 l NO.2 

103 WASHER, INT_ TOOTH LOCK ~ 100059-200 I 6 r NO.2 

104· NUT, HEX 100043-200 i 6 2 -58 , ; r 

",. 
'-'J WANCCO 

MATERIAL LIST 

ASSY., OATA ELECTRONICS, PW8 
400~ TYPE "A" OG 9TRK 1000 ... 00. _11__ ...... ~ "'fiT.!!. .. Of..!!. 

,..lIp.II[Q ..: ..... 1.:$ ON Cltt. DUtG. 

81 CAP:'CI'OR,POLYSTYRENE.OO47 IOOO71-47a C34 

82 

8~ CAPAC.iTOR.~'O.LYSTYREf4E .OOiiiF iC0071-iC2 

a~ I CAPACITOR, TANTALUM _22UF 100156-224 C106-9OG 

as CAPACITOR, TANTALUM .22UF 100136-224 I CI07-I07 

86 CAPACITOR, POLYflLIl ,ISUF 1O(j128-154 CIOB -908 

87 

88 

89 I RESISTOR 5·r. '/4." !3Cl! IOOH56-!34 1It1!! -915 

90 RESlliTOR 5"Y. 1/4W 330K 100156-334 I R1I6-91a 

9/1 

93! 
94 , WIRE, SOLID INSULATED JUMPER 

JUMPER .12 

JUMPER .13 

JUMPER 019 " 

JUMPER oliO • 

-----=- JUMPER 0111 FROM DO TO EE 

-JUMPER 0112 • 68 • HH 

95 I 

96 

97 

98 

99 

100 ! 8RACKET, MOUNTING 200016 

101 'SCREW, PAil HEAD 110036-206 a I 2-S6 X 518"' 

102 WASHER, FLAT 

103 , WASHER, IlIT. 'TOOTH LOCK 

104 NUT. HEX 

f 

! 

I 

I 

...... 2-13-73 ,"lEt 15 01 36 

·1 • Jk,~ !roD. ",0. A'.). 

81 CAPACITOR,I'OLYSTYRENE .0047111'1 100077-472 C34 

82 CAPACITOR,POLYFILM .9Q15UF 100225-152 C41 

84 CAPACITOR, TAN TA LUIoI .33 UF 100136- 334: 9 C106-90G 

85 CAPACITOR, TANTALUM .33UF 100136-534 9 Clot-901 

I c!oe - eo! 
87 

88 

89 RESISTOR 5% '/4W 330K 100156-314 9 RIIS - 915 

90. RESISTOR 5% 1/4W 530K IOOI~6-334 

91 

93 

94 WIRE, SOLID INSULATED 100248-924 A/R I JU ... PER oil FROII A TO C 

JUMPER J2 II" N 

JUMPER J3 • AA • 88 

JUMPER J9 NOT USED 

JUMPER "10 • 

JUMPER JII FROM CC TO DO 

JUMPER JI2 • GO" HH 

95 

96 

97 

98 

99 

100' SRACKET, MOUNTING 200916 

101 SCREW, PAN H£AD 100036-206 II ,2-56 X 3/e' 

104', WASHER, FLAT 100041-200 6 NO. 2 

103 I WASHER, tNT. TOOTH LOCK 100059-200 I NO. 2' 

104 i NUT, HEX 100043'200 6 i 2 - 56 

I 

"W MATERIAL LIST IMLI ••.. ,., NO. I .... 

WANGCO 
\ -I 101142-012 10 

e~~L~o ~~~9.~~; ¥~~i!~~CSi~: 
1IO~\.ItO • 

/I ..... u 2'13-73 ... en 18 ''00 36 

'Z~~ ~IU.""G ·TITLE. 1. - •••.• a. "'0. -'0. .I ...... CS 0" '.' ... DUI .•• 

81 CAPACITOR,f'OlYSTTRENf. .004l'~ 100077-472 I U4 

82 I 
63 I CA?ilCi70r.,_lJLtSTrn€!iE .QQiUt' J iOOOf(- IOi If l;iQi-wi 

84, CAPACITOR. TANTA~ ,33UF 100136-334 , t106-BOII 

85 CAPACITOR, Ttef.I\i' .33UF 100136-334 • C:107':' 901 

86 CAPACI1]9OML'tI ,18 UF 10012&-184 • CI08 -908 

.N. ~A1' 
\\8 ~ 

,. 
n: RtSISTOR 5 % '/4W 330K 100156-334 9 'W~ -915 

rl ~90, RESISTOR 5% '/"VI 330K looIS6-334 I I R1I6., 916 .. 91 

92' 

r~ 931 ,. 
'h~\, 94 WIRE,SOLID INSULATEO 100248-924 AIR JUMPER "I FROM 8 TO C 
,,"" I JUMPER 012 " II " P 

A 
< JUMPER ~3 NOT USED 

, 
JUMPER .19 

. " 
j JUIJPER oliO 

. . 
' .. 5: JUMPER 0111 FROM 00 TO EE 

JUMPER 0112 " GG • ItM 

95 I 

96 ~ 

97 

98 

99 

100 8RACkET, MOUNTIIfG 200flll; 2 

101 SCREW, PAN HEAD I 100035-2OG . 6 2-56 X 311' 

102 WASHEA, FLAT 100041-200 6 NO.2 

103 i WASHER, INT. 'TOOTH LOCK 100059-200 6 NO.2 

10'1 NUT, HEX lOOO43-2oo a 2-5& 

I 

! -. -

81 CAPACflOR,POU'STfRfNE .0082 III' IOOOn -822 

82 CAPACITOR,POLYESTER .0015UFI 100225-152 

84 CAPACITOR, TANTALUM .'17 UF 100136- 474 

85 CAPACITOR, TANTALUM .47 UF I 1001~6-474 

87 

88 

89 RESISTOR 5'/0 '/4W 

91 

92 

93 

... -.. ~ .. _ ............. _ ... 
... ,' W,. I\AI"IQ-~C" 

330 K 100156- 334 

'tTI"I" ....... ,.. .... 1 

I 

'MILL • ..... , _0. !u._ 
~ 1 201142- 015 10 

.1 ClI4 

C41 

, Cioi-801 

CIOG-90a 

C107~907 

RII5 • 915 

94 WIRE,SOLID INSULATED 100248-9241 AIR JUMPER ~I FROM A TO C 

JUMPER .12 II" H 

JUMPER J3 • AA· sa 
JUMPER .19 IIOT USED 

JUMPER oliO • 

dUM PER J II FROM CC TO. DO 

JUM PER .112 • GG· HH 

95 

96 

97 

98 

99 

100 BRACKET, MOUNTING 200016 

101 ,SCREW, PAN HEAD 100036-206 ; "-56 X 3/8" 

102 WASHER, FLAT 100047-2001 6 NO.' 2 

103 WASHER, INT. 'TOOTH LOCK NO.2 

104 NUT, HEX I 100043-2001 a 

W. MATERIAL LIST .IML' ....... e MD. 
~.lT. ' 

, WANGCO . . -I e<l1l4 ~- Ol~ 10 
. . _ SSY .. OATA ELECTRONICS. PW8 
.::r';:~. 23-29.~ IPS TYPE"lI" DO 9TRM JoD •• OO: II .... T,2-13-73 ,"I(' II Of 3& 
.itflll 

I) ....... c:. TITI..E Pol::, ~. a"c... hO. ""0. Rt:~ .E ..... n 0" ,.t .. ·OEl'e.. 

81 CAPAC.ITOR ,POL'tSTYAfIiC DoezuF 100077-822 I C54 

a2 
83 CAPACITOR, POLYSTYREIlE .DOISUF 100077-152 !I CIOI-901 

84 ' CAPACITOR, TANTI>LUN _47UF 100136-474 ·e ClOG-90S 

85 CAPACITOR, TANTALUM .47UF I 100135-474 • CIOT-90T 

1& CAPACITOFl, POLYFILM .27UF 100128-274 9 cloa -!lOB 

a7 

aa 

89 RESISTOR 5'4 '14W ::I30k 100156-314 !I RII5 - 915 
90 RESISTOR S% 1'4W norc 100156-314 9 Rlla-918 

91 

92 

93. 

94 WIRE,501.10 INSULATED 100248-92'1 A/F! 4UMPER JI FROM a TO C 

JUMPER 012 '. iI . p 

.. JUMPER J:S NOT USED 

JUMPER 019 . " 
JUMPER ,110 . . 
~UMPER JII FROM Do TO EE 

JUllPEfi 0112 . 
G6 • HH 

9' ! 

96 

97 
" 

" 99 

100 8RACKET. MOlIN TI NG 200016 2 

101 SCREW, PAN HEAD loool6-206 6 i 2-56 X "a" 
t02 WASHER, FL.AT 100047-200 6 NO.2 

103 WASHER, INT. TOOTlt LOCI( 100059-ZOO a NO. Z 

104 NUT.· HEX . 100043-200 6 2-51 

-Ltl 

• 
" M 
I 
~ 





:; ~ MATERIAL LIST /MLI o It It. W I rot C; H o~ -1·Ev. ~ MATERIAL LIST IMLI ORA W IN G NO. IREV. 

~I- 10 To WANGCO 201142- 6ZZ. 
WANGCO 

201142- "zq 

.; ORA.,NG ASSY •• DATA ELECTRONICS, PWB 
II 

OR"'"G ASSY., DATA ELECTRONICS, PWB 
:z: TITLE ·~O-~'i." ,PS 7'(f'E "'A' D6 7 Tel( 

MOOEL NO. OAT, 2'13-73 'HEET z.s Of 36 TITLE 2.~-'Z.'f q IPS '!'(f'E "FI- Ott 71RK ""'DE. NO II OHE 2-13-73 ,HEET Z7 OF 36 

~ ITEM 
OR AWl NG TI n .. E I NO. "EO·I 

ITEM 

: NO. • D~G. NO. REIAARI(S ON CKT. OESIG. OR-AWING TITI..E • O~G_ "'0. NO. REO REMARKS ON CKT. DESte, NO. .. 81 CAPACITOR ftJl,S~.OtJ47U' /po077-472 I ! C34 81 CAPACITOR ,MYST/!IIIlf1II6 .ac&ur VPO<' 77-82'2.j I C34 
0 

82 I 1 82 I 
-.J 83 CAPACITOR,POLYSTYRENE • .:tOIUr 100077-102 9 j C101-901 83 CAPACITOR,POLYSTYRENE.0a5f11"I 100077-/52 9 CIOI-901 

~ 84 CAPACITOR, TANTALUM .3114F 100136-$34 , 9 I C106-906 84 CAPACITOR I TANTALUM .47 UF 100136-154 9 C106-906 

85 CAPACITOR, TANTALUM .'SJUP iOOI36-J;r4 9 CI07 - 907 85 CAPACITOR, TANTALUM .47UF 100136-154 9 CI07-907 

86 CAPACITOR, POLYFILM .18uF 1(10123- 184 I 9 CI08 -908 86 CAPACITOR, POLYFILM .t7 UF /"o/23-V4· 9 CI08 -908 

87 87 

88 88 

89 RESISTOR 5 % '/4W 330ft 100156-nQ 9 R1I5-915 89 RESISTOR 5% If4W ~30 K 100156-3~4 9 RII5 -915 

90 RESISTOR 5% '/4W J)ol:: 100156-)'34 9 R1I6-916 90 RESISTOR 5% '/4W .nOK 100156-JJ4 9 R1I6-91S 

91 91 

92 92 

93 SCR EW , CAPT I VE 100262 5 93 SCR EW, CAPTIVE 100262 5 

94 WIRE,SOLID INSULATED 100248-9241 AIR JUMPER JI FROM B TO C 94 WIRE,SOLID INSULATED I 100248-924 AIR JUMPER .II FROM B TO C 

JUMPt::R .12 " iii " P JUMPER .12 " M " P 

JUMPER .13 NOT USED JUMPER J3 NOT USED 

JUMPER .19 " .. JUMPER .19 " .. 
JUMPER .110 " .. JUMPER JIO 

.. .. 
JUMPER .III FROM DD TO EE JUMPER .III FROM DD TO EE 

JUMPER .112 
II FF "GG JUMPER .112 

.. 
.FF • ':;(0. 

t I I I I II I I I I 
~ -m MATERIAL LIST IMLI ORA 'III' I N G NO. I REV. ~ MATERIAL LIST IMLI D .. wING NO. lREY" 

"':1- 1 0 ·1 201142- ellS Ib 201142- 023 WANG CO WANGCO 
0 

DR"W GASSY •• DATA ELECTRONICS. PWB CR ASSY., DATA ELECTRONICS. PWB 
DA TE 2'13-73 IHE ET 23 OF ~ :z: TIT~~ 2.3 - 2.,." IPS TYI'~ "I" Ot; 7 ~K MODEL NO. _1_1 __ DUE 2'13-73 'HEET Z'" OF ~ T~T'~~G 4O·4S IPS T't!'t5 ''1'. pc, Zl!!K MODEL. NO. _1_1 __ 

., 
ITEM. 1~5~ % 
NO. O~ ~WING TITLE .. OI\lG. NO. PliO. REO REMARKS ON CKT. DE SIC. 

CRAWING TITLE • "ViC. NO. NO. REO RBU.RKS ON Ck T. OES,IG. 

~ 81 CAPACITOR '"YS~ .CX?8ZIlF , /&1OOn-8Z2 I I C34 81 CAPAClrOR,I\:IIYS~.C!047" ... /ooo71·47Z I C34 .. 
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