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FOREWORD 

This manual has been prepared for customer engineers and other technical personnel 

directly involved with maintaining and repairing the CONTROL DATA@BE102 Magnetic 

Tape Transport. The applicable categories of information have been arranged in three 

separate books as shown below. Refer to the current Control Data Literature Catalog 

for the publication number and latest revision level for each book. 

Section Title 

1 General Description 

2 Operation 

3 Installation and Checkout 

6 Maintenance 

4 Theory of Operation 

5 Diagrams 

9 Wire Lists 

8 Parts Data 

Information usually contained in Section 7 (Maintenance Aids) has been incorporated 

into other sections. There is no Section 10 (Equation Summary) for this equipment. 

Additional information on the tape transport is found in the following manuals: 

Crating Manual. 608 Magnetic Tape Transport 

Control Data Power Supplies 

Site Preparation and Installation (for appropriate system) 

Refer to the Control Data Literature Catalog for publication numbers. 
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SECTION 4 

THEORY OF OPERA TION 

INTRODUCTION 

The functional parts of the tape transport are the tape drive systems (vacuum columns, 

reel drive, and capstan drive), pneumatic systems (loop box and rotary pump), head 

assembly, cabinet cooling system, and power supply assembly. 

TAPE DRIVE SYSTEMS 

VACUUM COLUMNS 

The vacuum columns (Figure 4-1) buffer tape and provide tape tension for maintaining 

tape-to-head contact and proper tape wind onto the reels. The tape loop is formed in 

the vacuum column by the application of vacuum under the tape and the presence of 

atmospheric pressure above the tape. The tape loops separate the heavy tape reels 

from the strip of tape directly under the head assembly. This arrangement buffers 

the heavy reels from the capstan drive system so that only the small mass of tape in 

the vacuum column need be moved. The small mass of tape is moved at a steady speed 

and is started or stopped rapidly. Tape is accelerated to high speed or decelerated to 

a complete stop within 3 milliseconds. During a forward operation, the forward cap­

stan pulls tape from the reverse column and places it into the forward column. As 

tape is pulled from the reverse column, it is replaced by tape from the reverse reel 

above that column. As tape is placed into the forward column, slack in the tape loop 

is taken up by the forward reel above that column. 
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The reel drive system removes or replaces tape in the vacuum columns as the tape 

is moved past the read/write heads by the capstan drive system. Identical Forward 

and Reverse Reel Servo circuits control the amount of tape in the vacuum columns. 

Each servo circuit contains a 115-vdc reel motor, reel motor brake, reel drive cir­

cuit board in the power supply. and three vacuum/pressure sensors in each vacuum 

column. 

The reel motor is mounted on the rear of the tape deck. The reel hub on the front of 

the tape deck is attached to the front shaft of the reel motor. The armature of the reel 

motor brake is attached to the rear shaft of the reel motor and rotates with the shaft. 

The reel motor brake .coil is fixed to the reel motor housing. To stop the reel motor, 

current is passed through the brake coil (motor current is off). The current through 

the brake coil produces a magnetic flux which attracts the brake armature to the brake 
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coil face. The stationary brake face contains a friction material that contacts the 

rotating brake armature to stop the motor shaft. 

Tape position in the vacuum columns is monitored by differential pneumatic sensors 

(Figure 4-2). The outputs of the sensors control the reel drive motors to correctly 

position tape in the columns. Both columns function identically. 

The sensor switch contacts are closed when there is a difference in pressure between 

the two ports connected to each switch. The first switch to be activated during a Load 

Tape operation is the Fault Differential switch. Before the tape loop is drawn past 

the top fault port, the vacuum sensed by the top and bottom ports is equal. This is a 

faulted condition which must be bypassed by the logic during the tape loading operation. 

As soon as the tape goes below the top fault port, this port again senses atmospheric 

pressure. There is now a pressure differential between the top and bottom hemispheres 

of the switch: pressure at the top, vacuum at the bottom. The pressure difference 

causes the diaphragm inside the switch to be pulled down, closing the switch contacts. 

The ground signal returned to the logic then indicates a Not Fault condition. 

If tape moves below the bottom fault port or above the top fault port in either vacuum 

column, the pressure differential is destroyed. The diaphragm returns to the neutral 

position and opens the switch contacts. This is a Fault condition and results in the 

reel motors being de-energized. 

The other sensors in the vacuum column detect the position of the tape loop. Their 

outputs are used to correctly position the tape in the columns. The servo circuit 

causes the reel motor to pull tape out of the column, dump it into the column, or brake 

according to signals supplied by the sensors. The servo drive reaction caused by 

various loop positions is shown in Figure 4-2. 

During a Forward Tape Motion operation, the capstans are continuously pulling tape 

out of the reverse column and dumping it into the forward column. The reel drive 

servos keep the tape correctly positioned. During a high-speed rewind, however, the 

tape loops are positioned by interaction between the Capstan Drive circuit and the Reel 

Drive circuit. The reel motor brakes are disabled. The capstan drive system controls 

the rate that tape is dumped into the reverse column. As long as tape is above the 

bottom reverse sensor, the Capstan Drive circuit applies vacuum to the capstan to 
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drive tape into the reverse column. At the same time, the reel motor is off. As soon 

as tape goes below the bottom reverse sensor, vacuum is turned off and the reel motor 

is turned on to pull tape out of the column. Therefore, the interaction of the Capstan 

Drive circuit and Reel Drive circuit results in an alternate series of pulsations about 

the sensor: tape drive to push the tape below the sensor, reel drive to pull it above 

the sensor. The same type of positioning simultaneously takes place about the upper 

forward sensor. 

CAPSTAN DRIVE SYSTEM 

The capstan drive system contains two capstans, two commutators, and a tape brake 

mounted behind the guide plate on the front of the tape deck. Also included in this 

system are two capstan valves, a brake valve, and a capstan belt drive system mounted 

on the rear of the tape deck. The capstan belt drive system is shown in Figure 4-3. 

REWIND­
MOTOR 

SHAFT .... BELT MOT/ON 

Figure 4-3. Capstan Belt Drive System 
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The capstan motor is used for normal forward and reverse operation. The rewind 

motor is used for high-speed reverse operation. The capstans are connected to the 

flywheel shafts and rotate in opposite directions due to the belt arrangement shown in 

Figure 4-3. The reverse capstan wheel rotates clockwise; the forward capstan rotates 

counte rc1ockwise. 

During normal operation, a clutch bearing in the reverse capstan flywheel grips the 

capstan shaft and the flywheel rotates the capstan. During high-speed rewind, the 

40860800 E 4-5 



higher speed of the rewind motor belt causes the reverse flywheel clutch bearing to 

slip so that only the pulley drives the reverse capstan. 

Even though the capstan motor runs during a Rewind operation. it has no effect in 

rotating the reverse capstan. Fast acceleration and recovery are possible during 

rewind because the rewind motor does not have to rotate the heavy flywheel. 

Pressure and vacuum to the capstans and brake are supplied by the manifold and con­

trolled by pneumatic valve assemblies mounted on the rear of the tape deck. Only the 

vacuum line from the manifold is connected to the brake valve. 

Each capstan valve assembly contains a permanent magnet. a valve nozzle. and a 

voice coil. The direction of current through the voice coil controls whether pressure 

or vacuum is gated to the capstan. With current flow in one direction. the magnetic 

poles of the permanent magnet and the voice coil repel the voice coil outward; the 

voice coil is attracted inward with current flow in the opposite direction. 

The capstan wheels are hollow and fluted with a hole drilled in each groove. This 

permits either pressure or vacuum to be applied to the tape to repel or attract it 

against the capstan. In the center of each of the capstan wheels is the commutator 

block. The commutator block receives high vacuum or pressure from the rotary pump 

pneumatic system via the manifold and the capstan valves. A slot in the block routes 

the vacuum or pressure to the outside one-quarter of the capstan wheel. The flow of 

vacuum or pressure to the commutator block is controlled by the capstan valves. The 

capstan valves are controlled by commands from the Capstan Drive Logic circuits. 

To drive tape. one of the capstans receives vacuum, drawing tape to it, while the other 

capstan receives air pressure to float the tape over it. To move tape forward. the 

forward capstan receives vacuum and tape is pulled across the heads. Reverse tape 

motion requires that the reverse capstan receive vacuum while the forward capstan 

receives pressure. 

During a normal forward or reverse operation. the pneumatic brake port has no 

vacuum applied to it. When a motion command is terminated, the brake valve is ener­

gized and the brake port receives high vacuum. At the same time. pressure is valved 

to both capstan wheels. The tape is drawn to the brake port and floated over the cap­

stan wheels. Tape motion is quickly and smoothly stopped. 
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PNEUMATIC SYSTEMS 

The transport contains two physically and functionally separate pneumatic subsystems: 

the loop box blower system and the rotary pump system. The loop box blower provides 

the high volume of low vacuum necessary for the vacuum columns (loop boxes) and the 

tape scrapers. The rotary pump system provides the relatively low volume of high 

pressure and vacuum necessary to operate the tape brake and capstans. 

LOOP BOX BLOWER 

The loop box blower system consists of a blower, plenum chamber and connection hose, 

and the loop box vacuum columns. The blower draws air out of the vacuum columns. 

A vacuum gage mounted on the plenum chamber indicates the vacuum present in the 

system at any time. 

ROTARY PUMP SYSTEM 

The rotary pump system (Figure 4-4) consists of a rotary carbon vane pressure/vacuum 

pump and pump-drive motor, a pressure cooling coil, associated filters, gages, and 

relief valves, and the manifold. 

The rotary carbon vane pump consists of two separate pump assemblies within a 

common exterior housing. The common axis shaft is belt-coupled to a drive motor 

which serves both units. The central rotor is bearing mounted and located off-center 

toward the top of the housing. Four carbon vanes ride freely in slots in the cylindrical 

rotor. When the rotor turns, centrifugal force causes the vanes to move out and follow 

the inner surface of the housing. 

The dual pump forms two independent pneumatic circuits: one pressure, the other 

vacuum. The pressure pump draws atmospheric air through an intake muffler which 

limits operating sound and filters all dust and foreign particles from the incoming air. 

The pressurized air is passed to the cooling coil which absorbs any heat generated as 

a result of high compression. After cooling, the air is routed to the pressure chamber 

of the manifold. The manifold serves as a reservoir to eliminate pulsation that might 
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appear in the system. A second filtering process also takes place in the manifold. 

Pressure and vacuum in the manifold may be observed by gages and regulated by the 
manifold relief valves. 

The vacuum circuit functions in a similar manner except that high vacuum is pulled on 

the circuit and pump exhaust is through an exhaust muffler. The vacuum circuit does 

not need a cooling coil. 

MANIFOLD 

t 

PRESSURE 
INI? 

Figure 4-4. Rotary Pump Pneumatic System 

CABINET COOLING SYSTEM 

The cabinet cooling system (Figure 4-5) has three functions. First, it provides cooling 

air (directly through tubing. or by general circulation) to aid in transport heat dissipa­

tion. Second, it provides a slight internal pressure inside the transport cabinet to 

prevent contaminants from entering the transport. And third, it pressurizes the tape 
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deck to prevent contaminants from being deposited on the tape and to aid in a Load 

Tape operation. 

The cooling motor and blower assembly is mounted at the bottom of the transport cabi­

net as part of the pneumatic package assembly. Cooling air is drawn through a filter 

in the bottom of the cabinet. The filter is removable for replacement or cleaning. 

The assembly should require no other maintenance. A circuit breaker on the power 

supply front panel prevents motor overloads. When the circuit breaker is on and power 

is applied to the transport, the cooling motor will be on. 
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~-I / ~ V -,---1 .. ".m 
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Figure 4- 5. Cooling Air System 
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HEAD ASSEMBLY 

The head assembly consists of a read/write head. erase head. and two tape cleaners. 

Associated with the head assembly are the preamp cards and write driver cards 

located in a chassis behind the tape deck and the cables which carry the signals between 

the preamplifiers and the logic chassis. 

The head assembly contains seven write heads and seven read heads mounted side by 

side in such a way that tape passes first under the write heads and then under the read 

heads. This allows any errors in each line of recorded data to be immediately de­

tected by the read heads. The width of each write head is slightly wider than the 

corresponding read head for that track. This ensures that the read head will be within 

the track written by the write head. 

Each read or write head consists of an individual wire-wound core. As current flows 

through the windings in a write head. a magnetic field is induced across the write gap 

at the bottom of the head. As tape passes under the write head. the magnetic particles 

on the tape are aligned by the lines of flux across the write gap. When current flow 

through the coil windings reverses. the magnetic particles on the tape are realigned 

in the opposite direction. 

As the tape passes under the read head. the direction in which the magnetic particles 

on the tape are aligned is sensed by the read head. This signal is amplified by the 

preamplifiers. then transmitted to the logic chassis for processing. 

The erase head has a steady dc current through it during a Write operation. This 

aligns all particles on the tape in the same direction before the tape passes under the 

write head. Therefore. all information is erased from the tape before new information 

is written. During a Read operation. the erase head is turned off so prerecorded 

information is not lost. 

The tape cleaner contacts the tape and removes all foreign particles from the tape 

before recording. The scraper blades dislodge any foreign material on the tape. The 

particles are then removed from the head area by vacuum. 
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The read/write surfaces are deflexed 5 degrees below the level of the top of the cap­

stans. This holds the tape firmly against the recording surfaces of the head. The 

shield block assembly shields the read heads from the write heads. 

POWER SUPPLY 

The power supply operates from a 208-volt, 3-phase, 60-hertz, wye-connected power 

source. The power supply circuits are protected by circuit breakers that are accessible 

on the front panel of the power supply. Power is distributed within the power supply 

and to tape transport components by means of relay switching action. The following 

descriptions apply when the circuit breakers are turned on. 

When the POWER switch on the operator control panel is pressed, a ground path 

is provided for the rectified output of transformer T3, and realy K2 is energized. 

Operating power is then routed through closed contacts of relay K2 to the cooling motor. 

The cooling blower immediately circulates cooling air throughout the tape transport. 

Power is also routed through the closed contacts of relay K2 to the dc power panel. 

Resistor R3 limits power surges during initial operation. The dc power supply outputs 

of +20/-20 are routed within the power supply and to tape transport components as 

shown in Figure 4-6. Relay K30 is immediately energized by +20 vdc from the dc 

power panel and ground through a closed contact of relay K2. When the POWER 

switch is released, relay K2 is held energized by ground through a closed contact of 

relay K30. Another closed contact of relay K30 allows resistor R3 to be bypassed so 

that full power can be applied to the dc power panel. Capacitor C30 holds ground on 

the line for approximately 2 seconds after relay K2 energizes to allow a Master Clear 

of the logic circuits. When the POWER switch on the operator control panel is 

pressed, ground is removed from relays K2 and K30 and power is dropped. The 

POWER switch has one section of momentary contacts that are closed only when the 

switch is held depressed and one section of alternate contacts that hold power on. 

Pressing the LOAD switch on the operator panel causes Load relay Kl to be energized 

by -20 vdc through a transistor. Operating power is routed through TRX61, TRX62 1 

and TRX63 to the rotary pump motor, capstan motor, loop box vacuum motor, hour 

meter, and the SCR circuits in the reel drive boards. 
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Not Fault relay K1002 is energized as tape is loaded. This permits -20 vdc power to 

enable the reel motors and brakes to complete the loading process. At the same time, 

the loop box sensors are also activated so the reel motors can position the tape in the 

vacuum columns. The dc input and ground inputs from the loop box sensors control 

either of two relays in the reel servo boards. Depending upon which relay is energized, 

a particular SCR signal is routed through the closed contacts of the relay to the reel 

motor. One SCR signal causes the reel motor to turn clockwise, the other, which is 

of opposite polarity, drives the motor counterclockwise. If the center loop box sensor 

senses that tape is correctly positioned in the vacuum columns, its closing disables 

the reel motors by removing the dc power from the reel servo board relays. This 

sensor also turns on a transistor in the board which applies the reel brakes. 

If a fault condition occurs, ground is removed from relay K1002 and the relay de­

energizes. The opened contacts of K1002 remove -20 vdc from the reel servo board 

relays to disable the motors. At the same time, another set of K1002 contacts closes 

to ground the reel brakes inputs to turn on the brakes. 

When the REWIND switch on the operator control panel is pressed, Hi Speed relay 

K100l sets. An open contact of the relay removes the brake voltage from the reel 

servo boards to disable the brakes. Another set of K100l contacts close, applying ac 

power to the rewind motor. 
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Lope dl&,ram. represent a symbolic approach to electronic schematics. 

By u.'nc symbols to reprHent buildSn, block circuita, the dis,ram becom •• 

eaay to read if the reader under.tanda the function of the symbol •• ' In 

Control Data Corporation lope, two .lana ..... logical 0 ("Oil) and locteal 
1 ("I"). are the Po •• ible input or output conditions of a circuit. It circuit 

with an output of "~ttl i. "up" and • circuit with an output of "0" '8 "downll • 

Detailed descriptions ot lo,ic symbols and their a.sociated buildin, block 

drcuit cards are contained in the appropriate printed circuit manual 

0&04 and 3600 Card Types). ReIer to the Literature Distribution Center 

CatalOg for the publication number and lateet revis'ion level. 

STANDARD LOGIC SYMBOLS 

Standard logic di.,ram symbo18 tor Con~rol Data equipment uliD, 1604~ or 

3600·type cards are inverters, nip .. nopa, control delays, capacitive delays. 

indu('live delays. and line drivers and receivers. 

Inverters 

An inverter i8 a logic element which provides an output that is an inversion of 
its input. \\-'hen more than one input i. provided to an inverter. ".'a" take 

precedence over "O's" and drive the output of the inverter to "0". Secauae 

any" 1" input of several inputa ~rivea the output to a "0" an inverter may be 

C'Onsidered an inverUnfC OR (NOR) gate when more than one input is present. 
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Figure 1 Inverter Symbols 

Acceptable ('nnvenUnns for showing multiple OR inputs are given in Figure 2. 

DlPUT A ~ 
INPUT. ~ 
INPUT C 

INPUT A ~ 
DlPUT. J002 

INPUT C 

Figure 2. OR Circuit Conventions 

An AND gate requires that all its inputs be "I's" in order that its output be 

a "I". If one or more of the inputs to an AND gate are "0" the output is a 

"O"'.~ Fi«ure 3 illustrates rooventions for showing AND gates ttleding an 
inverter'. 
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Figure 3. AND Circuit Conventions 

Figure 4 illustrates a combination AND lOR input .. 
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Figure 4. AND/OR Circuit Convention 

KEY TO LOGIC SYMBOLS 

(STANDARD 1604 OR 3600 CARD TYPES). 

FlIp- Flop. IFF) 

The nip-flop (FF) il a storale device with two stable atat .... d •• lanated .. 

Set and Clear" and is composed of two or more iIlverter8. The lopc .ym~la 

(Figure 5) are formed by the combination of inverter aymbole. By convention. 

Set inputs and output. are shown in the upper part of the symbol and Clear 

inputs and output. are ahown in the lower part of the .ymbol. 

ITA_liD FF T OUTPUT 

SET IIII'UT r:t ~ WHEN KT AIIO "fI'_ CLEAR 

CLEAR OUTPuT 
CLEAII :IIII'UT Il00' "," ~!1 CLEAII 

AND 0 _ SET 

EXTIIA-KT FF 

M002 

SET OUTPUT 

CL£A" J:NPUT CLEAR OUTPUT 

Figure 5, Fllp- Flop Symbo .. 

Figure 6 illustrates the interconnection of inverter symbols to form a flip ... 

nop symbol. The term numbers a.siped to each fiip .. nop are the term aum· 

bers of the internal inverters as aeen by comparing the terms in Fieure 5 

with those in Figure 6. Notice that the Set output is the output of inverter 

KOOI. and the Clear output ia the output of inverters KOOO and KOO2. 

STANOAIIO FF 

SET INPUT 
r-----, 
~ )([ SET OuTPUT 

I ~ I CLEAR OUTPUT CLEAR INPUT L ____ -.J 

SET :INPUT -'-.......... ____ -_ 
SET OUTPUT 

SET INPUT -.:..' -I.I.--...., ....... L-. 

nEAR :INPuT , ........... , 

Figure 6. Internal Inverter Connections for a Flip" Flop 

Control Delay 

A. control delay ia a timing devit"e conai8tin. of all H term which receives the 

input and one or more V. Y. or N terms to provide the output •. The H term 

i8 ... entially a nip-nop with controlled feedback and occupiea an enUre 

printed circuit card. The output term(s. are inverter(s) located elaewhere 

on the lollc ch .. at.. The "." outputa from a control delay are clocked pul •• 
which are delayed one pha.e time from the "I" input •• Clock input. are not 

.hown on the logic dialrams for any H. V, \'. or N terma; tbeae term •• 

which control the atart and duration of the delayed output pube •• may be 

found io the Equation Summary. Filure 7 illu.trates two repreaentative forma 

of the control delay symbol. w ilh posaible inputs and outputs labelled. Fi,ure 

8 showa the electri£al connections for the two forms. 

.- COIITIIOL DELAY 

COIIDITIOII DlPUT Y'OO ,- 'Ill "," - CUIQI -
LOG'C INPUT 'SI ~,oo OUTPUTIS) 

'"I" WILL DIIMLE "TIII ... IM'tI1' OF ",", . UllLEIS 
TIlE OUTPUTI D'UILID BY A _ITIOII '.PUT, AIID _III A "I" __ 

TIMED "0" OUTPUT _ T.,I 

TO OTHEII Y- - - TEIlIIS 
_ TO "0" _II_T 
1. "," _ lIE_II. "0" 
nI_ ONE PllAK T'ME 
AFTER INPUTS O_S_I 

MULTIPLE "OR" INPUT CONTROL DELAY 

INPUT A =­
IIII'UT • 

LOGIC INPUT 
(GATED OURING 
OOD CLOCIl '"alE I 

RAW CLOCK 
10DD) 

} OUTPUTS 

Fijit:ure 7. Control Delay Symbols 

OUTPUT 

r------- - , 

INPUT • 

". CLOCK 
1000' 

:'::'N~LOC. -::'1IHI--J 

RAW CLOCK 
IEVINI 

INVERTERS vlOO MtD 
, VZOO PIIQDUC£ "1': 

OUTPUTS c.- CLOCIC 
flttASE UTE" E 11'IIEII 

IINPUTAOR • 
, GOES TO "," 

}~ 

Fil\lre 8. Electrical Connections for Control Delay 
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Con.rol delay. mey hev. moltlpl. Inpute _lor multiple _.. Whon. 

control delay baa .. alta,&. CMltput term. (I. e.. more than oee V. Y. or N tern". 
neh output term ..,. .... ..,.rate CODIlitlotdri, input • 

Capacltlv. Delay. 

A. c .... ciUv. delay •• UHCI to -lay the "1'1 iIIput to ...... ..-•• "0" Input. 
• n not oII ... ad by tho de\a7.1 CapacltlYe delay8 _ be ....... or -,v •• 
.....-.. __ r or _ t .................... ,.n "' .... delay ... 

elre",t. Delay porloda ara _!tad., ...... _._ ~ _tad.o 

the '-' _ .......... "'''''' delay ......... ...,.. ...... _--. 
pol ... lor ""'.cope .... ,..-. va.., iw ............ _ be ..... r· 
ml_ by rol.rrl., to the Prllllad C .... t _. .-' 

Ae.lv. delay. IDey be ~ad by .... cI ...... t lett.r al ___ .. ,.n 
of the e.nI Ioeatlon. Pia _bera .... "*' ._ .................. 1. 
_ to _ tho p"-r -,_. III n,. .. t ..... Ill ....... delay 

..... thia wlr'" to _t to _el ............. _. __ Ie tho tldnl 

exampte, tide win .. eo.Meta to c ...... IDea .... _ two ........ t. e~ -
carda. 

.caa 
~ 

JCIM,"':IO. II 

~ 
0.' ~IIC o.r~ 

"xn ...-. 

.......... A.ctl ... C.-attlva ~ 

acarc 

~401 .-ac ..... 10 

I ... ··' 
WITti bTl .... CAe,,.. •• 

All ,...IYe eOpaeltlve·delaya (n,. .. 101 are tormad by ................ ad 
eapaciton. located OD .. or IlION ~tor ..... -_ • .AIJD .... to the 
otl..,tad lope e';'.... ..... ___ all_Iv .......... pia _bera 

to ......... de thia .... _.~-. 

_ .. r 

---o@D-. . ,.- l~. :==,-
la-.? 

r..- 10. _Iv. C.-attlva Delay. 

C __ ve delay. lDay be....-. or~ .. ~ .... the eerd 
.)·,. .... /or the ..... raai wll'Ipf ~ _ the eud. Wh_ It .. _ .. ~ 

.. .., to adj ....... delay po ......... 0_ to ........ apaelftad elrealt _ra.ioII 
~ - by va.., .... pot_ ....... IIC _rkl •• diqOIIal.rrow 
.. _ to "'" delay .ym ....... 0_.1a PIpni II. 

--:11,1. 

~ 
_11:1. 

~ 
.,.,.,. Pall ... • -­......... 11. Adj1lOtable C._eltiv. Delaya 

-.DeiaJoo 

Aa a..Iactlv ... lay ....... to delay .lUMr the "I" or 110" laput to 8lopc .1_ or ... taw!tII delay Uae for tim ... of _._. Tho oymbol for 

- ~ ..... al_.ad oval wl.b • __ v.rttealllD. jut wltlda the 1_ 

-. '" tbe oval. ...... _ad ... tapped delay U ... 'ho _Ive deloy .. 
term_ted In it. charaet ..... Uc impedaa.ee. lDducttve delay. are identified 

In the lame maoer .. capacUive delay. (except for the vertical linea) unless 

they are ued .. delay llMl. On multi-.ection card. where no identifyinc 

circuit lettera are preaBnt. piG numbera are aho1nl.djacent to the input and 

output arrOW8. ..iIUTe 12 abowa both Ida of iachaetive delays. 

___ IIIIIUCTIVI DELAYS az. --<e>- ~ 
0.1 ,,- o, .. ,.-c 

T_ DlDUCTIVI _ 

-ell DELAY LI. I ~. I ~ . 
IN 10 II II . .. 

TI.ID ourNTI 

J'lauro 12. lad_va Dolaya 

!.IDe_I ......... 

Volta ...... 18 .... to-rtpr .. eat "11." and "01." OR eabl .. are different from 

tboaa _ad for ..... rMllo"e. The 1 ... 1 ohlft to .... from iDt.rMllope ... 
made by 11M driver ..... Un receivera. The •• ear_ may be eonaidered .. 

lavo ..... the aiCMl .lec:trleelly. bot DOt loPeelly. Tho lette .. eommonly 
"8Oclalad wltb _. eerdo .ro 1.0 • II (11041 .... a • T (3000 Sori .. l. A 

3000 Sen .. Receiver may alao be .. ed to perfOl'lll a Jocical ilrveralon by 

• ....... the twtetM pair wir". TId ....... i. ladicated by a circle on thfl 

..... t ... of the .,-_1. .. ~re lS, "1'." &lid ItO'." have been added to 

clarify "'" loPe ... _ they ... e aot ,art of tb. oymboL 

,..)!:.t!1II11 ~ 
"0. "0. 

-.- -" ~ o '0· 

.,. "II" 

~ . . "," 

......... 13. Typteel u... Driver/_v.r SJmbo1o 

ItON' UlGIC CONVENTION 

The •• of the double vertical bar .... bawn in '''i",", lS. denotea a .hUt la 
oiCMl voitazo leval __ .. ad iD iDtamailope. Tho _Ie bar _. 

GO the Input or _. old. of the oymbo.\, d.-cllaz GO wbleb aide c:onaec:ta to 

tIM _·lope·le .. 1 otpal. No ,artleulor vol_ 1 ... 1 .. Implled by the 
_ 10 ber • only the' It 10 _·Iope. 

JACK A8IiIGNIlENTS 

Each numb.red term in the locte diatruna coatatlll • jack ... ipment abow­

'III the phyaical location of that hardware elem_t and the teat point 
(eireult aection) .. aociated with it. For eome card t7Pe&. the teat pOUit 
lett., .. replaced by a pin number. "()r the.. cu... a card extender muat 

... uud in order:to t .. t that .eetloa of the card. AJ.o" lOme aymbot. ahow 
_ teat potato Thia 1a becalll. the entire card i. uaed for one purpoae 

(e. C. a _mele inverter. FF. or eoDtrol delay). Fleur. 14 illuatrates the 
inverter JOOI. with 2D12A ropr ... nUnc U_ jack ... !pment • 

...... '1 ... , ~. I -. AL ICOU_J 

----,I·r--'TUT-' 
i-i 

._ moot or all joek ___ .... Ioea .. d an an • .,....010. 
the chum. DUmber. lor _t chMata are omitted. AD mlllti­
""".1. _ ... Incl_ • _ ........ ber .. pert of _ jack _1_-. 

Fip ... 14. Jack A •• ipment Scheme 

CABI,.E IDENTIFICATION 

Cable conaectiOll8 are repre8ented by the MIL·STD-15 symbol and identified 

a. to connector location and pins used, as shown in Figure 15. 

I_!'IN •• " II' 
_TOIl iN'll 

'''taLI WIllE ,_ _ .TUIINI 

UtZ 

• 
~ 

TWlSTID-__ 1"_ 

IIII-"."IO~ 
_C'fOII/ I ,_ .... _. IIU... '_TM-_. Lt.1 

'1.'" ~I. _. 
'I'OIIT .. -_0 Lt_ I 

n~15. C~eC~ 

SPECIAI.o UlGIC SYIIB01.S 

Noutandard .lem.u (~ialloatc and/or _-lope elemeat •• are rapre­

.ented by a .peetal circuit symbol ( .. nerally a rectaacle .. ehown in Fleure 

18). The .peclal circuit symbol always abow. the .ymbol eleelenalion, jack 

location. .... the card type. Supplemental iDformation may alao be ahown 

'uch a. in. the cue of apecial delay card. which indicate the delay period . 

For detailed information refer to the apacific card type in tIM appropriate 

Printed Circuit or Lope Module Maaual. 

~:'TOII~. =".TM'f ,_ 
L -C 12 

*I Em:" 
......... la. Symbol lor Speeial Clreui •• 

INPUT IOUTPUT DESIGNATIONS 

Where leveral ,.,.. of lotic are ia.volved, a .ymbol index aod term U.t 
(aide car.) are iDcorporated within the manual. Alao ill certain iutance _ 

each .. _peeial card type. or on equipmeot. for which no equation aummary 

ailt.· Cu for peripheral devicea) input aad output pin number. are indicated 

L'. 

Oft each loat,c el ...... nt .. are the output duUnationa of ttie el.ment. (Piaure 17) . 

IItPUT _ OUTPUT "IllS 

'_IUCB~CHA .,,, 
AlllCTIOOI . 1 I ..... 

1_1%104 .-, \ 
IWUT IY-. DEI_TOIl OUTPUT 1'-. _TOIl 

......... 17. ,-/0.._ Deo .... tloao 
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SYMBOL INDEX 

The Symbol Index is an alphanumeric listing of 

every logic symbol, along with the page number 

of the diagram on which that term is shown. In 

certain instances a term may be shown on more 

than one diagram. In these cases, an asterisk 

(*) immediately follows the additional symbols in 

the index. 

0020 1-27 
0021 1-27 
0021* 1-29 
D022 1"27 
0022* 1-29 
D023 1-27 
0023* 1-29 
D024 1-19 
D025 1-19 
EOOO 1-31 
EOOl 1-31 
EOO2 1-31 

Typical Symbol Index 

TERM LIST 

An individual Term List is associated with each 

logic page. The list indicates all inputs (and in 

the case of peripheral devices, outputs) which 

are associated with that particular page of logic, 

but which do not originate on that page. The term 

list indicates the logic symbol, the chassis loca­

tion of the symbol, and the diagram page on which 

that term is shown. 

TER". LOCA lION PAr,E 

All3 1J36R 1-03 
A1l4 1J35A 1-03 
A1l5 IJ35B 1-03 
J025 1E42A 1-15 
J026 1E31A 1"15 
J030 1E368 1-15 
J043 1B32A 1-11 
JOS3 lO16A 1-19 
JOB4 1F30R 1-"25 
J120 1021A 1-21 

Individual Term List 
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0 
CO 
Ol 
0 
co 
0 
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f:Ij 

CJ1 
I 

f-' 

J' ',5' 

DOOO 
D001 
D100 
D101 
D102 
D103 
D104 
D105 
D106 
D107 
D109 
D110 
D200 
D201 
D202 
D203 
D400 
D401 
rooo 
1010 
1020 
1030 
1040 
1050 
1080 
1090 
1091 
1092 
1094 
1095 
1096 
1097 
1100 
nOl 
n04 
n05 
n06 
n07 
n08 
1110 
Illl 
1112 
1113 

",/ '- --/ 

SYMBOL, INDEX 

1-13 
1-13 
1-11 
1-11 
1-11 
1-11 
1-5 
1-5 
1-5 
1-5 
1-7 
1-7 
1-19 
1-19 
1-19 
1-19 
1-9 
1-9 
1-15 
1-15 
1-15 
1-15 
1-15 
1-15 
1-15 
1-15 
1-15 
1-15 
1-15 
1-15 
1-13 
1-13 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 
1-5 

1114 1-11 KOOO 1-15 
1115 1-11 K001 1-15 
n16 1-7 K010 1-15 
1117 1-7 KOll 1-15 
1118 1-7 K020 1-15 
1119 1-7 K021 1-15 
1120 1-7 K030 1-15 
1121 1-7 K031 1-15 
1122 1-11 K040 1-15 
n25 1-7 K041 1-15 
n26 1-5 K050 1-15 
II27 1-7 K051 1-15 
1201 1-19 K080 1-15 
1211 1-19 K081 1-15 
1220 1-19 K090 1-13 
1221 1-19 K091 1-13 
1301 1-13 K100 1-5 
1302 1-13 K101 1-5 
1304 1-13 K102 1-5 
1305 1-13 K103 1-5 
1306 1-13 K104 1-5 
1307 1-13 K105 1-5 
1310 1-13 K106 1-11 
1311 1-13 K107 1-11 
1400 1-9 K108 1-11 
1401 1-9 K109 1-11 
1402 1-9 KllO 1-11 
1403 1-9 KIll 1-11 
1404 1-9 K112 1-7 
1405 1-9 K1l3 1-7 
1406 1-9 K1l4 1-5 
1407 1-9 K1l5 1-5 
1408 1-9 K1l6 1-7 
1409 1-9 K117 1-7 
1410 1-9 K200 1-19 
1411 1-9 K201 1-19 
1412 1-9 K2fO 1-19 
1413 1-9 K211 1-19 
1414 1-9 K400 1-9 
1415 1-9 K401 1-9 
1416 1-9 K402 1-9 
1417 1-9 K403 1-9 
1418 1-9 LOOO 1-13 
I419 1-9 

L100 1-7 Y001 1-13 Y514 1-17 
L101 1-7 Y002 1-13 Y520 1-17 
L102 1-7 Y003 1-13 Y521 1-17 
L200 1-19 YOlO 1-15 Y522 1-17 
L210 1-19 Y020 1-15 Y523 1-17 
L220 1-19 Y030 1-15 Y524 1-17 
L400 1-9 Y040 1-15 Y530 1-17 
L500 1-17 Y050 1-15 Y531 1-17 
L501 1-17 Y080 1-15 Y532 1-17 
t:tOOO 1-15 YlOO 1-5 Y533 1-17 
M010 1-15 YlOl 1-5 Y534 1-17 
M020 1-15 Yl02 1-5 Y540 1-17 
M030 1-15 Yl03 1-11 Y541 1-17 
M040 1-15 Yl04 1-11 Y542 1-17 
M050 1-15 Yl05 1-11 Y543 1-17 
M080 1-15 Yl06 1-7 Y544 1-17 
M090 1-15 YI07 1-7 Y550 1-17 
M091 1-13 Yl08 1-7 Y551 1-17 
M092 1-13 Y109 1-7 Y552 1-17 
M093 1-13 YllO 1-7 Y553 1-17 
M100 1-5 Yll1 1-7 Y554 1-17 
M101 1-5 Y1l2 1-5 Y580 1-17 
M102 1-5 Y1l3 1-11 Y581 1-17 
M103 1-5 YII4 I-II Y582 1-17 
M104 1-5 Y200 1-19 Y583 1-17 
M105 1-5 Y210 1-19 Y584 1-17 
M106 1-5 Y220 1-19 
M107 1-5 Y400 1-9 
M108 1-11 Y401 1-9 
M109 1-11 Y402 1-9 
MllO 1-11 Y403 1-9 
MIll 1-7 Y404 1-9 
M200 1-19 Y406 1-9 
M201 1-19 Y407 1-9 
M210 1-19 Y500 1-17 
M211 1-19 Y501 1-17 
M230 1-19 Y502 1-17 
M300 1-13 Y503 1-17 
M400 1-9 Y504 1-17 
M401 1-9 Y510 1-17 
M402 1-9 Y511 1-17 
M403 1-9 Y512 1-17 
M404 1-9 Y513 1-17 YOOO 1-15 
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TRANSPOHT 
TO CONTROLLER 

Read Outputs 

Write Outputs 

Transport Status 

Other Outputs 

TABLE 5-1. COMMUNICATION UNES 

'::ONTROLLER TO 
CONNECTOR/ PIN SIGNAL FUNCTION TRANSPORT 

J202-A 20 Read W rite Inputs 

J202-B 21 Read 

J202-C 22 Read 

J202-D 23 Read 

J202-E 24 Read 

J202-F 25 Read 

J202-H Parity bit read 

J2Q2-M W rite Enable - File protection ring is installed, 

transport is ready for W rite operations. 

J202-N Density reply 

J202-P Density reply 

J201-T Busy - Tape is in motion 

J202-L Tape is at load point 

J202-K End of tape marker sensed Motion Inputs 

J202-J Ready and Selectea - Transport is under 

external control. 

J202-R Tape unit address is 0 

J202-S Tape unit address is 1 

J202-T Tape unit address is 2 

J202-U Tape unit address is 3 

J202-V Tape unit address is 4 

J202-W Tape unit address is 5 

J202-X Tape unit address is 6 

J202-Z Tape unit address is 7 
JZOI- " 9- TRAC: ~ ric 

Density Reply Codes 

J202 200 556 800 

N 0 1 0 

P 0 0 1 
- ---

CONNECTOR / PIN SIGNAL FUNCTION 

J201-A Write 20 

J201-B Write 21 

J201-C Write 22 

J201-D Write 23 

J201-E Write 24 

J201-F Write 25 

J201-G Write parity bit 

J201-R Select Density 

J201-S Select Density 

J201-K Write Select - Enables write and verify 

operations 

J201-H Write Sprocket - Write information is on 
I 

input lines 

J201-L Move tape forward at 37-1/2 ips. 

J201-M Move tape reverse at 37-1/2 ips. 

J201-N Rewind - Reverse tape at high speed to next 

load point marker. 

J201-P Rewind Unload - Rewind tape at high speed 

to next load point marker and drop Ready 
I 

signal. 

J201-X Clears Write FF 

Select Density Codes 

J201 200 556 800 

S 1 0 1 

R 0 1 1 
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CONTROLLER 

~------------ -------------- :~:~~~;--- j 
WRITE SELECT CLEAR 

WRITE SPROCKET 

WRITE DATA (1 SITS) -----

WRITE 

CONTROL 
LOGIC 

TAPE TRANSPORT 

ERASE HEAD 

WRITE HEADS (7) 

E CONTROL (READ WHILE WRITE) 

REAO 
READ DATA (7 BITS) -+_~ CONTROL 

,. LOGI C 

fORWARD 

REVERSE 

REWIND 

IIOTION 

CONTROL 
LOGIC 

I---.:::~.'~".. I: J .,,,~. 
LOAD POINT 

~_~~Q£:_!:4~_ [ 

---------- ---- ~~!?RESS~ STATUS 

SELECTED AND READY . ------_ .. __ ._---

" _________________________ DENSITY REPLY 

DE.NSITy SELEO 

,. ---.!'!:~~--------

LO PT 
AND EOT 

READ HEADS (7) 

CAPSTANS 
AND 
BRAME 

::J 

PHOTOCELL 
AND 

VACUUII 
SENSORS 

~ 

BLOCK DIAGRAM 

REEL 
DRIVE 

CONTROL 

REEL 
f-- IIOTOR 
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TEH1\;) LOCATION PAOE 

1095 Cl3C 1-15 
1097 DI2C 1-13 
1114 C2:!A 1-11 
1115 C23C 1-11 
1118 R3~JC 1-7 
1122 C38B 1-11 
1125 C36C 1-7 
1311 C19C 1-13 
1400 D35A 1-9 
1406 D·HA 1-9 
1412 D35C 1-9 
1413 D25D 1-9 
1416 D40C 1-9 
1419 C26A 1-9 
K090 C12A 1-13 
KI07 C24C 1-11 
KilO C21A 1-11 
K112 C21C 1-11 
K119 C37C 1-7 
K401 b37C 1-9 
K402 D32A 1-9 
K40:~ D32C 1-9 
Ll 02 D27C 1-7 
MI08 C:l2C 1-11 
M2:{0 C41C 1-19 
Yl11 R43C 1-7 

SEARCH LOAD POINT CIRCUIT 

The Search Load Point circuit controls the Load Tape operation alter a 

loop of tape has been manually fed from the supply to the take-up r~el 

under the magnetic head and the sbield pad is closed. When the LOAD 

switch is pressed, the Set Loops FF is set and the Unloaded.FF (refer to 

Rewind and Unload circuitry) i. cleared. Clearing .the Unloaded FF ener­

gizes the Load relay in the power .upply. Energizing the Load relay 

supplies electrical power to the caps.tan motors, tbe high~vacuum .pump 

motor, the low-vacuum motor, and the running time me.ter. 

As the loop box vacuum motor reaches .operating speed, the upper loop 

sensors detect vacuum and close to .et the Loop Vacuum Up <f'F (in the 

Fault circuit). Setting the Loop Vacuum Up FFproduces a 150-mspulse 

which energize. the'fiiiii relay. While the FaultF.lay isenergized,the 

reel motors can be driven. Tape must be driven below the upper, fault 

ports in both vacuum columns within the 150-mspwse·or the Not Fault 

relay will be de-energized and Ute reel drive motors braked. 'When both 

fault SWitches close, the Not Fault relay is held energized,the Loop 

Vacuum Up FF is cleared, and the Search Load Point FF is set. 

Until now tape drive has been provided by the reel motor.. When the 

Search Load Point FF is set, the Forward FF is .et, vacuum is routed to 

the forward capstan, and tape ,is driven forward until the load,point is 

detected. Detecting the load point or sensing of the lower forward loop 

sensor clears the Set Loops FF. Two seconds later, after Set Loops has 

been cleared and if motion has stopped, the Search Load Point FF is 

cleared and the Not Local signal goes to "1". Not Local is an enabling 

signal which indicates the transport is ready to be placed on-line. After 

.tape is loaded the Not Local signal ,remains at "1" until a Rewind 

operation is selected. 

FAULT/CLEAR 

The Fault/Clear circuit detects loop fault conditions (stopping tape motion 

when .ueh fault. are detected) and initializes the logic during the Power 

Up sequence. 

The Power Up Clear and the CLEAR switches produce a Signal which sets 

the Fault FF and clear. the Set Loop. and the Ready FF's. The set out­

put of the' Fault FF clears the motion FF's, stopping all motion, and 

clears the Rewind FF and Search Load Point FF's to initialize the logic 

before operation begins. When the CLEAR switch is released or the 

Power Up Clear Signal is dropped, the Fault FF is cleared by a 5-~sec 
pulae. 
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LOAD POINT 

The Load Point circuit monitors the output of the load point sensor. As a 

load point reflective marker passes over the sensor, the output of the 

photocell amplifier goes to "1". If the signal remains at "I" for more 

than 1 ms, the circuit produces a 5-llsec Load Point pulse which clears the 

Rewind, Set Loops, End of Tape and motion FF's, stopping all tape motion. 

At the same time, the LOAD indicator on the operator panel lights and 

(if the unit is on-line) a Load Point signal is sent to the controller. The 

LOAD indicator remains lit and the Load Point signal remains high as long 

as the Load Point marker is detected. 

END OF TAPE 

The End of Tape. (EOT) circuit monitors the output of the end of tape sensor. 

As an EOT reflective marker passes over the sensor, the output of the 

photocell amplifier goes to "I". If the signal remains a "I" for more than 

1 ms while tape is moving forward, the End of Tape FF is set. The End of 

Tape FF is cleared when the EOT marker is detected during reverse 

motion. During local (off-line) operations, forward tape motion imme­

diately stops when the EOT marker is detected. On-line operation is 

not interrupted when the EOT marker is detected while moving forward, 

but the End of Tape signal goes to "I", informing the controller that the 

transport is beyond the EOT. When the End of Tape FF is cleared the 

EOT signal goes to "0", indicating that the transport is on the usable 

section of the tape. 

READY 

The Ready circuit performs an enabling function. When the Ready FF is 

set, the unit may be selected by the controller and all local commands 

are disabled. When ready, selected, and not faulted, the Ready line 

informs the controller the transport is on-line. The Ready FF is cleare. 

by a Clear signal or a Rewind Unload operation selected by the contrellex 

removing the transport from computer control. 
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MOTION CIRCUIT 

The Motion circuit controls capstan tape drive. The direction of tape 

drive is determined by which of the capstans receives vacuum and which 

receives pressure. During any drive condition the tape brake does not 

have vacuum applied to it. However, when both motion FF's (Forward 

and Reverse) are cleared and a Rewind operation is not in proces's the tape 

brake receives vacuum and tape motion is stopped. 

The following conditions produce forward tape drive by the capstans. 

Because a reverse operation is essentially similar only forward motion 

is considered. 

Forward capstan drive is initiated by setting the Forward FF and termi­

nated when the FF is cleared. The Forward FF is set when; 

1. A Search Load Point operation is begun, the Rewind FF is 

cle,ared, and the tape is not already at load point. 

2. The FORWARD switch on the rear maintenance panel 

is pressed and the transport is not on-line. 

3. A Forward command is received from the controller and the 

unit is ready and selected. Note that forward motion initiated 

by the controller continues only when the Forward signal is 

present. When the Forward signal is dropped the Forward 

FF is cleared. 

4. LOAD switch is actuated and tape is not at load point. 

Motion is immediately stopped when both motion FF's are simultane, 

ly cleared. This occurs when; 

1. An End of Tape signal is received when the transport is oft­

and tape is moving forward. This results in a 5-l'sec pulse 

clear the motion FF's. 

2. A fault is detected. 

3. A load point is detected. 

There is one special case of reverse motion which should be discusse 

During a Rewind operation, the routing of vacuum to the reverse caps 

is determined by the position of the tape loops in the loop boxes. A 

high-speed motor is driving the capstan and it could easily outrun the 

reel drive motors if vacuum were continuously held on the capstan. 

Therefore, vacuum is routed to the capstan only when the tape loop is 

below the top forward loop sensor and above the lower reverse loop 

sensor. In the Reel Motor circuit, the conditions which cause capstan 

drive drop drive voltage to the reel motors. The conditions which dro 

vacuum on the reverse capstan drives the reel motors. The re;;;ult is 

that the tape loop, during a Rewind operation, oscillates slightly above 

and below the top forward loop sensor and the lower reverse loop sens 

Any motion (forward, reverse, or rewind) selected while the unit is on 

line produces a Busy signal to the controller. The Busy signal remain 

at "1" for 4 ms after the motion signals are dropped. This allows 

motion to completely stop before new motion is selected. During a Re­

wind operation the LOCa'i signal goes to "0". This holds the Busy signa 

at "1" until 2 seconds after the load point marker is detected at the end 

of the Rewind operation • 
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KI04 C31A 1-5 
KI05 C29C 1-5 
K113 C37C 1-7 
K115 031C 1-5 
K400 037A 1-9 
MI03 C33A 1-5 
MI05 C33C 1-5 
M106 C32A 1-5 
Y003 DHC 1-13 
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REWIND AND UNLOAD 

The Rewind and Unload circuit controls the Rewind and Rewind Unload 

operations. A Rewind operation is initiated when the Rewind FF is set. 

This is done by a Rewind signal from the controller, a Rewind Unload 

signal from the controller (which also drops the Ready signal) or, in the 

off-line mode, by pressing the REWIND switch on the operator panel. If 

the tape is not at load point the Hi Speed FF is set by a 5-l'sec pulse when 

the Rewind FF is set. Tape brake vacuum is now disabled and reverse 

motion begins at a normal speed. If the load point is not detected within 

200 ms, the Hi Speed relay is energized and the rewind motor is activated. 

The high-speed motor overrides the low-speed reverse capstan motor and 

the Rewind operation proceeds at high speed. Note that the reel motor 

brakes are also disabled when the 200-ms delay times out. Refer to the 

Motion Control circuit explanation of the high-speed reverse operation. 

Tape motion continues in reverse at high speed until the load point is 

detected. A load point pulse clears the Rewind FF and the Hi Speed FF. 

The tape brake is again enabled and the Hi Speed relay is de-energized, 

enabling the reel motor brakes and de-energizing the rewind motor. 

Because of the high tape speed prior to detecting load point, the marker 

is carried past the sensor and must be relocated. A Search Load POlnt 

operation (initiated when the Search Load Point FF was set at the be­

ginning of the Rewind operation) positions the marker over the sensor. 

An Unload operation is initiated when the Rewind FF is set while the 

tape is at load pOint. Low speed reverse motion continues until all the 

tape is drawn off the forward reel. The resulting loop fault sets the 

Unloaded FF, which de-energizes the Load relay and drops power to the 

capstans, pump motor, and low pressure/vacuum motor. 
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KI06 C24A 1-11 
KllO C21A 1-11 
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L400 D26B 1-9 
M402 Dl9B 1-9 
Y501 A17 1-17 
Y503 B09 1-17 
Y5ll AI5 1-17 
Y513 BOB 1-17 
Y521 AI3 1-17 
Y523 B07 1-17 
Y531 All 1-17 
Y533 BOS 1-17 
Y541 A09 1-17 
Y543 BOS 1-17 
Y551 A07 1-17 
Y553 B04 1-17 
Y5BI AOI 1-17 
Y583 BOI 1-17 

WRITE ENABLE 

The Write Enable circuit specifies.the conditions which must be present 

for a Write operation to take place. These conditions, in their normal 

order of occurrence, are: 

1. A write ring is installed in the tape reel. 

2. The unit is Ready and Selected. 

3. A Write Enable signal is on line to the controller. 

4. A Write Select is received from the controller. Thissignal 

must be present througho.ut the Write operation. 

The write ring closes the Write Enable switch, energizing the Write 

Enable relay (K200). This forces a "1" out of MOBI and, if the unit is 

both Ready and Selected, places a Write Enable signal on line to the 

controller. The WRITE ENABLE indicator is lighted and the Write Enable 

solenoid is activated. The Write Enable solenoid holds the WRITE 

ENABLE switch arm from contacting the back of the tape reel and holds 

the Write Enable relay energized. 

Once the Write Enable signal is present and the transport is Ready, 

Selected, and Not Local, a Write Select signal sets the Write FF. The 

outputs of the Write FF, when set, drop the constant clear that is held 

on the Write Data FF's (in the Write circuit) during a non-write condition 

and provide a reference threshold voltage to the level detector cards in 

the Read .circuit. A "0" into YOOI in the Write Enable circuit turns on 

the write power transistor in the Write circuit and provides erase 

current to the erase head and write current to the write heads. 

SELECT 

·The Select circuit performs an enabling function throughout the transport 

logic. A Select signal must be received from the controller and held on 

line before any other commands from the controller will be answered. 

The transport must be ready before a Select signal will be accepted. 

The Unit Select switch is set to any of eight addresses (0-7). A +2v 

("1") level signal on the line to which (;the switch is set selects the trans­

port. 
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WRITE 

The Write circuit receives write data from the controller and converts it into magnetic flux 

changes on tape. Data is received in NRZI format on seven input lines (six information, one 

parity). A sprocket pulse is received with each data frame. Sprocket and data timing varies 

according to the density being recorded. 

Prior to a Write operation and again when the Write. operation stops, the Write oata FF's are 

held clear. A Write signal drops the clear OIl the WriteOIl.t.a FF's. A Write Enable signal turns 

Oft the write power transistor (Q201) to provide erue current and write current. 

A sprocket sigDal fram the controller accampanies.each frame of data. The sprocket signal is 

converted to enabling pulses for the data inputs to each Write oata FF. The timing of the 

enabling pulses is adjusted to compensate for write head skew so a data frame is aligned verti­

csllyon the tape. A "1" information bit is'recorded on the tape each time the Write Data FF 

cha.!lges state. When the Write Data FF chaDies state it realigns the magnetic particles in the 
tape coating. These changes in alignment are detected by the read head. Refer to Figure 5-1 

for the Write circuit timing. 
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.. WRITE TIlE 11l.2i'5EC .t ZOOcp I 

.7.9I.ISEC .t 556cp I 
33.~SEC .t 800cp i 

~ DELAY 5.0\0SEC .Inlnl_. ,12I'5EC lII.h .... 

"1" 

(adjusted to .ertlcally align cllaracters In eaCh fr_l 

Figure 5-1. Write Timing 
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READ 

The Read circuits detect, convert, and route information from the 

tape to the controller. Data detected by the read heads is amplified, 

rectified, and compared to a reference voltage. A 3/4-lJsec "I" 

pulse is produced for each "I" on tape. Delay circuits electrically 

compensate for the electrical/mechanical skew of the recorded data 

(Figure 5-2). All bits in a frame are placed on the output liiles 

within 2 IJsec of one another. 

The level shift network provides the reference voltage to which the 

read signal is compared. The network is an emitter follower with 

a variable output attenuator. A zener voltage regulator in the read 

preamp provides 2. 8-vdc bias to the base of Q20". The output level 

is adjusted by adjusting the output resistance. This level is applied 

to the read level detector as an input reference voltage. Read 

signals which are higher than the reference are passed to the peak 

detector. Signals lower than the reference are blocked. This 

excludes random noise from being detected as data. During a Read 

after Write operation, a reference voltage higher than normal is 

used to ensure that a strong !lignal is recorded. 

OUTPUT 
TO CONTROLLER 

REV DELAY ~ 

F'OIl DELAY 

• OUTPUT READ DATA 

I 

RISE TlO£-Q.35 TO D,b~SEC 
~ALL TII£-O.l5 TO O.bs,.SEC 
PULSE WIDTH-D.7 TO 1.3~SEC 

-.j jo- SKEW DELAY 5 TO 12jJSEC 
ALL CHANNEL OUTPUTS OCCUR 
WITHIN 2~C 

~~--;lJU tr~ 

1 
-I 

(NOMINAL) 

I -r=-
\ 1 0 
~133.2I'SEC 200cpl 

47.9I'SEC 55bcpl 
33;31'SEC 800cpi 

Figure 5-2. Read Timing 

o 
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DENSITY 

The Density circuit allows the operator to inform the tape controller of the character 

density of the tape being read. The inputs from the controller inform the 

operator of the density being I·ecorded on the tape. The Power Up Clear automatically. 

lights the 800 BPI indicator on the operator panel and sends an 800 bpi density reply 

to the controller . 
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POWER ON 

Power is applied to the unit by pressing the POWER switch on the operator panel. This applies 

a ground to J2-Y to complete the circuit through the coil of Power On relay K2 to the secondary 

of transformer T3. Relay K2 contacts close and power is applied to the cooling fans, to the dc 

power panel, and the reel motors. 

When +20 vdc is available from the de power panel, Holding relay K30 clIergizes. Contacts of 

K30 then act as holding contacts to bypass the POWER ON switch by appJYlllg ground through J2-U. 

POW ER ON MASTER CLEAR 

Before relay K2 energizes, normally dosed contacts 4B and 4C have maJl1tained capacitor C30 

at ground. This ground is applied to the logic to set up the necessary preliminary starting condi­

tions. When -20 vdc becomes av;>.ilable from the de power panel, C30 continues to hold the ground 

potential on J2-W until it is charged tllrough R31. W hen fully charged (about 2 seconds), its 

negative potential represents a "tOO, effectively removJl1g the Master Clear signal. Resistor R30 

is a surge resistor and also provides a dlscharge path for C30 when power is removed. 

LOAD 

Load Relay Kl is energized by pressing the LOAD switch on the operator panel. This applies 

three-phase power to the capstan motor, hour meter, rotary pump motor, and vacuum blower . 
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REEL SERVO LOOP 

This circuit controls the reel servo motors and brakes. They are disabled when the 

unit is either faulted or not loaded. With Not Fault relay KI002 de-energized, the reel 

brakes are grounded and the path to neutral for the three-phase power is open to turn 

off the reel motors. 

Assume that a Drive Down condition is required for the forward reel motor. A Drive 

Down command is necessary whenever tape goes above the forward top loop sensor. 

Switch S1304 then senses vacuum and closes. This completes the circuit from ground, 

through S1304, through the coil of relay K50, to -20 vdc (Enable Reel Motors). Relay 

K50 energizes. 

Prior to closing S1304, the brakes were on because PNP transistor Q50 was biased on 

by -20 vdc through Load relay contacts 4C and 4A. It then conducted current to energize 

the brakes. When S1304 closes, however, an alternate path to ground is provided 

through diode CR58. Transistor Q50 turns off and the brakes are released. 

Simultaneously with brake release, the three sets of relay K50 contacts in the SCR 

circuits close. During the positiv~ half of the phase A voltage (applied to J50-7), both 

the anode and gate of SCR50 are forward biased. SCR50 conducts to apply a positive 

dc current through the forward reel motor armature. When phase A swings negatively, 

the gate is broken to turn off SCR50. SCR51 and SCR52 provide the same function for 

phase B and phase C, respectively. The summation of all of these currents causes the 

forward reel motor to drive counterclockwise to dump additional tape into the forward 

vacuum COlumn. 

Once relay K50 energizes, another set of its contacts serve a holding function by 

applying ground through contacts 4C and 4B of Hi Speed relay KI00l. This provides 

continuing drive action even though tape goes below the forward top loop sensor causing 

switch S1304 to open. 

When tape is driven down into the center area of the vacuum column, the forward 

center loop senSllr senses both vacuum and pressure causing switch S1305 to close. 

The 20 vdc (Enable Reel Motors) then has an easier path to ground through switch 

S1305, and relay K50 de-energizes. Relay K50 contacts in the SCR circuits open to 

stop reel drive. The -20 vdc applied through contacts 4C and 4A of Load relay K1 is 

now applied to the base of transistor Q50 (ground path no longer available through diode 

CR58) and brakes are applied. 

During a High-Speed Rewind operation, Hi Speed relay K1001 energizes. This disables 

the brakes since -20 vdc is no longer available through KI001 contacts 2C and 2B. The 

servo then reacts only to S1304 to dump tape into the column as needed. Ground is 

also removed from J51-5 so that tape is not driven below top sensor during rewind. 
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WIRE LISTS 





DESCRIPTIO N 0 F WIRE LISTS 

The two types of wire lists are: 

1. The line printer format which shows logic wiring. 

2. The corporate (typed) form which shows non-logic wiring. 

LOGIC WIRE LISTS 

The following is an example of the logic wire lists with an identification, and an 

explanation of the columns. 

Wire 
Identification 

Wire 
Length 

Wire Origin 
Pin Number 

Component 
Code 

Wire Destination 
Location 

Twisted 
Pair 

Color 
Code 

Wire Origin 
Location 

Wire Destination 
Pin Number 

Wire 
Size 

Change 
Order 

K10310 
K 10311 
KI0312 
K10320 
600300 
600310 
60032.0 
600330 
600340 
600350 

06 
05 
03 
G4 
2T 
25 
2S 
58 
15 
15 

Wire Identification 

f 
Ala 01 
Bl1 04 
B20 05 
Ala 08 
J104 33 
JI04 34 
JIO., 35 
JI04 36 
JI04 37 
JI04 3a 

I 
o Bll 04 
o 820 05 
o B22 06 
o A13 11 
X A38 12 
X A42 06 
X A't2. 12. 
X A2a 09 
X SHIELD 
X A02 01 

20 4 0910 
20 4 0970 
20 If 09'10 
20 4 0970 

E S 0970 
24 E 0 0970 

If the first term in this column begins with a letter, the wire originates at a logic card; 
the letter and the first three digits represents the logic symbol of that card. If the 

first term begins with a numeral, the wire originates at a point other than logic, for 
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example at a switch or resistor. A sequential advance in the second to the last digit 

indicates additional inputs to the same card. 

A sequential advance in the last digit indicates the interconnections of an AND input. 

Kl03l0} 
Kl0311 Three input AND to Kl03 

Kl03l2 

Kl0320 - Single input OR to Kl03 

Wire Length 

This column gives the wire length in inches. 

Wire Origin Location 

This column locates the origin of the wire on the logic chassis. Wires having a common 

signal at two or more locations are interconnected in series. In the sample, the first 

three wires shown have a common signal. The Wire Destination Location of the first 

wire becomes the Wire Origin Location of the second so that the series string is from 

AlB to Bll to B20 to B22. Note that the first four characters of the Wire Identification 

terms are the same for the three wires and that the sequencing is from 10 to 11 to 12 

in the last two characters. 

Wire Origin Pin Number 

This column identifies the origin pin or terminal of the wire. 

Component Code 

This column identifies the components that are located in the Wire Origin Location 

column. The code letters are identified as follows: 

o - Logic Card 

R - Miscellaneous Component (Switch, Resistor, etc.) 

x - Jack 

Wire Destination Location 

This column locates the destination of the wire on the logic chassis. 
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Wire Destination Pin Number 

This column identifies the destination pin or terminal of the wire. 

Wire Size 

This column identifies the size (AWG) of the wire. 

Twisted Pair 

When two successive wires have the same letter in this column, this identifies them 

as a twisted pair. 

Color Code 

Solid colored wires are identified by a one digit number in this column. Multicolored 

wires are identified by a number having two or three digits. Each digit of the number 

identifies one of the colors. The code numbers are identified as follows: 

o - Black 

1 - Brown 

Change Order 

2 - Red 

3 - Orange 

4 - Yellow 6 - Blue 

5 - Green 7 - Violet 

8 - Gray 

9 - White 

S - Shield 

This column identifies the engineering, field, or publications change order that 

affected and! or altered that wire. 
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NON-LOGIC LISTS 

WIRE UmNG WL 

Wire lists other than logic are on a standard corporate form. The remaining 

columns of the form contain information NOT normally applicable to 

field usage and therefore are not explained. 

The other columns indicate: 

Gauge (Ref) 

Color (Ref) 

- Size of conductor (A WG) 

- Color information 

Length (Approx) - Length of conductor in inches 

Origin - Origin point of conductor 

Destination - Destination point of conductor 

Remarks - Useful comments 

In multi-digit color codes, the first digit denotes base color and the remaining digits 

denote tracer colors. The color codes for the non-logic lists are the same as those 

for logic wiring. 
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LW45112300 608 TRANSPORT REVISION N -01 
100010 04 012 01 0 016 03 1604 PLUTO 608 
101010 04 011 01 0 016 01 1604 PLUTO 608 
102010 04 011 04 0 016 11 1604 PLUTO 608 
103010 04 011 07 0 015 03 1604 PLUTO 60B 
104010 04 011 10 0 015 07 1604 PLUTO 608 
105010 04 010 01 0 015 11 1604 PLUTO 608 
106010 04 010 04 0 014 03 1604 PLUTO 608 
107010 04 010 07 0 014 07 1604 PLUTO 60B 
108010 04 010 10 0 014 11 1604 PLUTO 608 
109010 04 013 01 0 C12 12 1604 PLUTO 608 
109110 05 013 01 0 C12 11 1604 PLUTO 608 
109210 04 C10 01 0 C13 10 160't PLUTO 608 
109220 03 CI0 0'1 0 CI0 14 1604 PLUTO 608 
109221 03 CI0 02 0 CI0 08 1604 PLUTO 608 
109310 .04 C11 01 0 C13 11 1604 PLUTO 608 
109320 04 Cll 02 a Cll 14 1604 PLUTO 608 
109410 04 C10 01 0 C13 12 1604 PLUTO 608 
109510 04 C13 07 0 C18 06 1604 PLUTO 608 
109511 05 C16 06 0 C25 03 1604 PLUTO 608 
109512 01 C25 03 0 D17 04 1604 PLUTO 608 
109610 04 012 04 0 011 08 1604 PLUTO 608 
109710 09 012 07 0 C25 05 1604 PLUTO 608 
109712 05 C25 05 0 C31 04 1604 PLUTO 608 
109713 07 C31 04 0 040 04 1604 PLUTO 608 
110010 05 034 01 0 030 12 1604 PLUTO 608 
110011 02 030 12 0 031 12 1604 PLUTO 608 
110020 04 034 02 0 C34 11 1604 PLUTO 608 
110030 02 D34 03 0 D34 04 1604 PLUTO 60a P85048 
110040 02 034 04 0 034 10 1604 PLUTO 608 PB5048 
110110 03 033 07 0 034 06 1604 PLUTO 608 
110410 07 838 07 0 C31 06 1604 PLUTO 608 
110510 04 033 01 0 C33 11 1604 PLUTO 608 
110511 04 C33 11 0 C30 06 1604 PLUTO 608 
110512 05 C30 06 0 C23 09 1604 PLUTO 608 
110610 03 C27 01 0 C28 06 1604 PLUTO 608 
110611 03 C29 06 0 C27 01 1604 PLUTO 608 1423 
110710 03 C25 01 0 C27 04 1604 PLUTO 608 
110810 02 C27 01 0 C21 05 1604 PLUTO 608 
111010 05 C26 07 0 C32 04 1604 PLUTO 608 
111020 05 C26 08 0 C32 '08 1604 PLUTO 608 
111110 06 033 04 0 C26 09 1604 PLUTO 608 
111111 06 C26 09 0 (16 03 1604 PLUTO 608 
111210 03 C25 07 0 C26 12 1604 PLUTO 608 
111310 01· 024 01 0 C21 03 1604 PLUTO 608 1314 

\ 111"410 03 C23 01 0 C24 05 1604 PLUTO 608 ) 

111510 OZ C23 07 0 C23 06 1604 PLUTO 608 
111511 05 C23 06 0 C16 06 1604 PLUTO 608 

\ 111610 03 842 01 0 044 06 1604 PLUTO 608 
111710 04 839 01 0 839 14 1604 PLUTO 608 
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111720 04 839 02 0 841 11 1604 PLUTO 608 
111810 02 839 01 0 E39 06 1604 PLUTO 608 
111811 12 839 06 0 (16 05 1604 PLUTO 608 
111820 03 839 08 0 841 12 1604 PLUTO 608 
111910 05 (36 01 0 839 03 1604 PLUTO 608 
112010 03 842 04 0 844 12 1604 PLUTO 608 
112110 04 838 01 0 840 12 1604 PLUTO 608 
112210 03 (38 04 0 (36 02 1604 PLUTO 608 PB5048 
112211 06 (36 02 0 (26 10 1604 PLUTO 608 PB5048 
112212 05 (26 10 0 023 12 1604 PLUTO 608 P85048 
112510 03 (36 01 0 (31 11 1604 PLUTO 608 
112610 06 025 07 0 (31 11 1604 PLUTO 60a 
112110 10 024 01 0 (31 04 1604 PLUTO 608 1314 
120110 10 (38 01 a 018 02 1604 PLUTO 608 
121110 10 (38 10 0 018 06 1604 PLUTO 608 
122010 04 C40 01 0 (31 10 1604 PLUTO 608 
122110 10 (40 07 0 (19 05 1604 PLUTO 608 
130110 02 CIS 01 0 C19 03 1604 PLUTO 608 
130210 07 012 10 0 (19 04 1604 Pl.UTO 608 
130410 02 (18 07 0 (19 06 1604 PLUTO 608 
130510 05 (13 01 0 (19 10 1604 PLUTO 608 
130610 04 (11 01 0 (19 11 1604 PLUTO .,08 
130710 03 (11 01 0 (19 12 1604 PLUTO 608 
131010 06 (19 01 0 019 02 1604 PLUTO 608 
131011 03 01"9 02 0 024 09 1604 PLUTO 608 PB5048 
131110 05 (19 01 0 019 03 1604 PLUTO 60~ 
131111 03 019 03 0 024 10 1604 PLUTO 608 PB5043 
131112 05 024 10 0 C25 06 1604 PLUTO 608 PB5043 
'140010 04 035 01 0 (36 06 1604 PLUTO 608 
140011 05 (36 06 0 (29 12 1604 PL~.lTO 608 
140020 05 035 02 a 043 04 1604 PLUTO 608 
140021 06 043 04 0 (36 11 1604 PLUTO 60d 
140022 06 (36 11 0 (27 12 1604 PLUTO 608 
14003:) 08 035 03 0 019 06 1604 PLUTO !loa 
14J031 05 D19 06 0 (11 11 1604 PLUTO 603 
140110 06 034 01 a 043 08 1604 PLUTO 608 
140111 06 043 o.g 0 (36 10 1604 PLUTO 608 
140120 08 034 08 0 D19 11 1604 PLUTO 60a 
140121 06 019 11 0 (17 09 1604 PLUTO 608 
140130 05 034 09 0 (31 05 1604 PLUTO 608 P85048 
140131 04 (31 05 0 (32 .11 1604 PLUTO 60a P85048 
140140 02 034 10 0 034 i4 1604 PLUTO 608 P85048 
140210 09 036 04 0 (;)19 01 1604 PLUTO 608 
140310 09 036 10 a 019 12 1604 PLUTO 608 
140410 03 036 01 a 035 06 1604 PLUTO 608 
140411 01 035 06 0 (26 05 1604 PLUTO 608 1565 
140510 03 036 01 0 034 12 1604 PLUTO 608 
140610 04 041 01 0 031 11 1604 PLUTO 608 
140710 06 040 01 0 032 12 1604 PLUTO 608 
140120 04 040 02 0 040 12 1604 PLUTO 608 
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140721 10 040 12 0 (23 05 1604 PLUTO 608 
140810 02 041 05 0 D41 03 1604 PLUTO 608 1423 
140910 03 041 09 0 D40 06 1604 PLUTO 608 1423 
141010 10 033 10 0 838 05 1604 PLUTO 608 
141011 12 838 05 0 (16 12 1604 PLUTO 608 
141110 03 035 07 0 033 12 1604 PLUTO 608 
141111 04 033 12 a 037 12 1604 PLUTO 608 
141112 06 037 12 a (3.6 09 1604 PLUTO 608 
141113 06 (36 09 a 638 06 1604 PLUTO 608 
141120 08 035 08 a 638 09 1604 PLUTO 608 
141130 08 035 09 a 839 12 1604 PLUTO 608 
141210 07 (38 01 a D35 12 1604 PLUTO 603 
141211 08 035 12 a (23 12 1604 PLUTO 608 
141212 05 (23 12 a (16 11 1604 PLUTO 608 
141310 08 D37 06 a D25 10 1604 PLUTO 608 1423 
141311 04 037 06 a D32 06 1604 PLUTO 608 
141312 05 D32 06 () (27 10 1604 PLUTO 608 
141410 09 B42 07 a D38 12 1604 PLUTO 608 
141510 02 842 10 a 842 09 1604 PLUTO 608 
141511 11 842 09 a (24 04 1604 PLUTO 608 
141512 06 (24 04 a 032 04 1604 PLUTO 608 8193 
141513 06 D32 04 0 D37 04 1604 PLUTO 608 8193 
141610 03 040 08 a D43 12 160'. PLUTO 608 
141620 07 040 07 a (34 03 1604 PLUTO 608 
141710 05 D25 01 a (22 05 1604 PLUTO 608 
141711 07 (22 05 a D32 05 1604 PLUTO 608 
1411 t2 04 032 05 a D37 05 1604 PLUTO 608 
141810 02 025 04 a D25 03 1604 PLUTO 608 
141910 05 (26 01 0 (33 02 1604 PLUTO 608 - 1565 
141911 03 (33 02 0 (37 03 1604 PLUTO 600 1565 
141920 04 (26 02 0 (26 14 1604 PLUTO 608 1565 
KOO010 04 009 01 a D09 14 1604 PLUTO 608 
KOO020 04 009 02 a (09 12 1604 PLUTO 608 
KOO021 01, (09 12 a D16 04 1604 PLUTO 608 
K00110 05 009 07 a 013 12 1604 PLUTO 608 
KOO120 05 D09 08 0 (09 1 1 1604 PLUTO 608 
K00121 04 (09 11 a 012 03 1604 PLUTO 60a 
KOI0I0 04 008 01 0 008 14 1604 PLUTO 608 
K01020 04 008 02 0 (08 12 1604 PLUTO 608 
K01021 06 (08 12 a 016 08 1604 PLUTO 608 
K01110 04 008 07 a D13 1 1 1604 PLUTO 608 
K01120 05 008 09 a (Og 11 1604 PLUTO 608 
K01121 05 (08 11 0 011 03 1604 PLUTa 608 
K02010 04 007 01 0 DG7 14 1604 PLUTO 608 
K02020 04 007 02 0 (07 12 1604 PLUTO 608 
K02021 07 (07 12 0 016 12 1604 PLUTO 608 
K02110 05 007 07 a D13 10 1604 PLUTO 60S 
K02120 05 007 08 a (07 11 1604 PLUTO 608 
K02121 05 (07 11 0 011 06 1604 PLUTO 608 
K03010 04 006 01 0 006 14 1604 PLUTO 608 

to 
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K03020 04 006 02 a C06 12 1604 PLUTO 608 
K03021 07 C06 12 a 015 04 1604 PLUTO 608 
K0311 0 05 006 07 a 013 09 1604 PLUTO 608 
K03120 05 006 08 0 C06 11 1604 PLUTO 608 
K03121 06 C06 11 0 011 09 1604 PLUTO 608 
K04010 04 005 01 0 005 14 1604 PLUTO 608 
K04020 04 DOS 02 0 cos 12 1604 PLUTO 608 
K04021 07 C05 12 0 015 08 1604 PLUTO 608 
K04110 05 005 07 0 013 06 1604 PLUTO 608 
K04120 05 005 08 0 C05 11 1604 PLUTO 608 
K04121 06 C05 11 a 011 12 1604 PLUTO 608 
K05010 04 004 01 0 DC4 14 1604 PLUTO 608 
K05020 04 004 02 0 C04 12 1604 PLUTO 608 
K05021 08 C04 12 a 015 12 1604 PLUTO 608 
K05110 06 004 07 a 013 05 1604 PLUTO 608 
K05120 05 004 08 0 (04 11 1604 PLUTO 608 
K05121 05 (04 11 a 010 03 1604 PLUTO 608 
1(06010 04 003 01 a 003 14 1604 PLUTO 608 
K06020 04 003 02 0 (03 12 1604 PLUTO 608 
1(06021 07 C03 12 a 014 04 1604 PLUTO 608 
1(06110 06 003 07 0 013 04 1604 PLUTO 608 
1(06120 05 003 on 0 (03 11 1604 PLUTO 608 
1(06121 06 C03 11 0 010 06 1604 PLUTO 608 
1(07010 04 002 01 0 002 14 1604 PLUTO 608 
K07020 04 002 02 a CO2 12 1604 PLUTO 608 
K07021 08 CO2 12 0 D14 08 1604 PLUTO 608 

..K07110 07 002 07 0 013 03 1604 PLUTO 608 
1<07120 05 002 08 0 CO2 11 1604 PLUTO 608 
1(07121 06 'C02 11 0 010 09 1604 PLUTO 608 
K08010 04 001 01 0 001 14 1604 PLUTO 608 
1(08020 04 001 02 0 COl 12 1604 PLUTO 608 
KOB021 08 COl 12 0 014 12 1604 PLUTO 608 
K08110 07 001 07 0 013 02 1604 PLUTO 608 
K08120 05 001 08 0 COl 11 1604 PLUTO 608 
KC8121 07 COl 11 0 010 12 1604 PLUTO 608 
K09010 04 C12 01 0 C16 01 1604 PLUTO 608 
K09011 02 C16 01 a C16 02 1604 PLUTO 608 
1(09012 03 C16 02 0 (18 02 1604 PLUTO 608 
1(09013 06 C18 02 a 017 07 1604 PLUTO 608 
1(09014 07 017 07 0 (25 04 1604 PLUTO 608 
K09015 10 C25 04 0 C44 -10 1604 PLUTO 608 
K09020 02 C12 02 0 C12 03 1604 PLUTO 608 
1(09021 04 C12 03 0 C12 14 1604 PLUTO 608 
K09110 05 C12 07 a C18 03 1604 PLUTO 608 
KO~ III 07 C18 03 0 017 12 1604 PLUTO 608 
K09120 05 C12 08 0 012 06 1604 PLUTO 608 
1(09121 06 012 06 a C16 03 1604 PLUTO 608 
1(09122 03 C16 03 0 C18 04 1604 PLUTO 608 
K09123 06 (18 04 a 019 08 1604 PLUTO 608 
K09130 05 C12 09 0 012 09 1604 PLUTO 608 

... 
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KI0010 05 C31 01 0 C25 12 1604 PLUTO 608 
1<10020 06 C31 02 a D34 05 1604 PLUTO 608 
1<10021 10 034 05 0 C16 10 1604 PLUTO 608 
1<10030 06 C31 03 0 C21 12 1604 PLUTO 608 
1<10110 06 C31 07 0 033 06 1604 PLUTO 608 
1<10111 06 033 06 a C26 11 1604 PLUTO 608 
1<10120 03 C31 08 a (30 11 1604 PLUTO 608 
1<10121 06 C30 11 a D33 09 1604 PLUTO 608 
1<10130 03 C31 09 0 C3l 14 1604 PLUTO 608 
1<10210 03 C30 01 0 C33 03 1604 PLUTO 608 
K10211 03 C33 03 0 C33 10 1604 PLUTO 608 
K10212 03 C33 10 a (36 12 1604 PLUTO 60s 
KI0220 02 C30 02 a C30 03 1604 PLUTO 608 
1<10221 04 C30 03 a (30 14 1604 PLUTO 608 
1<10310 07 C30 01 a 639 1 1 1604 PLUTO 608 
K10320 04 (30 08 0 (25 11 160't PLUTO 608 
1<10330 03 C30 09 a C33 08 1604 PLUTO 608 
KI0331 09 C33 08 a C16 09 1604 PLUTO 60S 1447 
K10410 04 C29 01 0 (30 12 1604 PLUTO 60B 
1<10411 04 C30 12 0 C34 12 1604 PLUTO 60a 
K10420 04 C29 02 a C23 04 1604 PLUTO 60a 
1<10430 03 C29 03 0 (29 14 1604 PLUTO 608 PB5048 
K10510 06 C29 07 0 838 12 1604 PLUTO 60a 
KI0520 03 C29 08 0 C28 05 1604 PLUTO 608 1423 
KI0521 07 D41 04 0 C29 08 1604 PLUTO 608 PB5048 
K10530 03 C29 09 0 C32 10 1604 PLUTO 60R 1423 
KI0610 05 C24 01 a C18 08 1604 PLUTO ~O8 

K10611 05 C18 08 a 020 04 1604 PLUTO 608 
1<10612 09 020 04 0 C36 04 1604 PLUTO 608 
1<1062C C5 C24 02 0 C18 09 1604 PLUTO bOg 
1<10621 05 C18 09 a 020 01 1604 PLUTO 603 
KI0622 09 020 07 a C36 05 1604 PLUTO 608 
KI0630 06 C24 03 0 C32 12 1604 PLUTO 608 
1<10631 04 C32 12 a (36 08 1604 PLUTO 608 
1<10632 03 C36 08 0 (38 05 1604 PLUTO 608 PB5048 
1<10710 05 C24 01 a C16 07 1604 PLUTO 608 
1<10711 11 C16 07 a 638 11 1604 PLUTO 608 
1<10720 09 C24 08 a 839 10 1604 PLUTO 608 
1<10730 03 C24 09 a (24 14 1604 PLUTO 608 
1<10810 03 C22 01 a (23 02 1604 PLUTO 608 
K10811 03 C23 02 0 (23 10 1604 PLUTO 608 
1<10:312 04 C23 10 0 C36 03 1604 PLUTO 608 
1<10313 09 C36 03 a (15 02 1604 PLUTO 608 8242 
1<10910 03 C22 07 a (24 06 1604 PLUTO 6013 
K 10911 06 C24 06 a (15 01 1604 PL:JTO 608 
1<11010 03 C21 01 a (22 04 1604 PLUTO 608 
K 11011 03 C22 04 a C23 03 1604 PLUTO 608 
K11012 OS C23 03 a 838 10 1604 PLUTO 608 
K 11020 06 C21 02 a (32 03 1604 PLUTO 608 
K11110 07 C21 07 a (33 04 1604 PLUTO 60a 
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Kll111 03 (33 04 0 (33 12 1604 PLUTO 608 
K11120 03 (21 08 0 (21 14 1604 PLUTO 608 
K11210 06 (37 01 a (44 08 1604 PLUTO 608 
K11220 04 (37 02 0 (37 14 1604 PLUTO 608 
K11310 07 (37 07 a (25 10 1604 PLUTO 608 
K 11320 09 (37 08 0 D20 08 1604 PLUTO 608 
K11321 03 020 08 a D19 04 1604 PLUTO 608 
K11322 05 D19 04 0 C15 07 1604 PLUTO 608 
K11410 04 D31 01 a (30 10 1604 PLUTO 608 
K11411 04 (30 10 0 (34 04 1604 PLUTO 608 
K11412 03 (34 04 a (34 08 1604 PLUTO 608 
K11413 04 (34 08 a (16 04 1604 PLUTO 608 1447 
K 11420 04 031 02 0 D31 14 1604 PLUTO 608 
K11510 07 031 07 0 (21 11 1604 PLUTO 608 
K11520 05 031 08 0 (34 10 1604 PLUTO 608 
K11610 03 835 01 0 838 04 1604 PLUTO 608 
K11611 10 838 04 a D41 07 1604 PLUTO 608 1423. 
K 11620 03 835 02 0 835 14 1604 PLUTO 608 
K11710 03 835 07 0 839 09 1604 PLUTO 608 
K 11 720 03 835 OR 0 838 03 1604 PLUTO 608 
K 11721 10 838 03 0 041 11 1604 PLUTO 608 
K20010 03 (42 01 a (41 04 1604 PLUTO 608 
K20011 02 (41 04 a (40 05 1604 PLUTO 608 
K20020 04 (42 02 a (41 12 1604 PLUTO 608 
K20021 03 (41 12 a (40 06 1604 PLUTO 608 
K20030 03 (42 03 a (40 11 1604 PLUTO 608 
K20031 11 (40 11 0 018 03 1604 PLUTO 608 
K20032 05 018 03 0 (15 03 1604 PLUTO 608 
K20110 03 (42 07 0 (42 14 1604 PLUTO 608 
K20120 02 (42 00 0 (41 08 1604 PLUTO 608 
K20121 04 (41 08 a (37 06 1604 PLUTO 608 
K20130 03 (42 09 a (40 12 1604 PLUTO 608 
K20131 03 (40 12 0 (38 09 1604 PLUTO 608 
K20132 10 (38 09 0 018 07 1604 PLUTO 608 
K20133 06 018 07 0 (15 04 1604 PLUTO 608 
K21010 02 (39 01 0 (40 02 1604 PLUTO 608 
K21011 03 (40 02 0 (41 07 1604 PLUTO 608 
K21020 02 (39 02 0 (40 03 1604 PLUTO 608 
K21021 03 (40 03 0 (41 11 1604 PLUTO 608 
K21030 03 (39 03 0 (40 08 1604 PLUTO 608 
K21031 12 (40 08 0 (15 ·05 1604 PLUTO 608 
K21032 06 (15 05 0 D18 08 1604 PLUTO 608 
K21110 03 (39 07 0 (39 14 1604 PLUTO 608 
K21120 03 (39 08 0 (40 04 1604 PLUTO 608 
K21121 02 (40 04 0 (41 03 1604 PLUTO 608 
K21130 02 (39 09 0 (40 09 1604 PLUTO 608 
K21131 03 (40 09 0 (38 12 1604 PLUTO 608 
K21132 10 (38 12 0 018 04 1604 PLUTO 608 
K21133 05 018 04 0 (15 06 1604 PLUTO 608 
K40010 02 037 01 0 D36 02 1604 PLUTO 608 
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K40011 08 036 02 0 (23 11 1604 PLUTO 608 1565 
K40020 02 037 02 a 037 03 1604 PLUTO 608 
K40021 04 037 03 0 037 14 1604 PLUTO 6013 
K40110 02 037 07 0 036 06 1604 PLUTO 608 
K401l1 08 036 06 0 D24 12 1604 PLUTO 608 1314 
K40l12 03 024 12 0 024 05 1604 PLUTO 608 1314 
K40120 06 D37 08 0 (38 02 1604 PLUTO 608 
K40l30 02 D37 09 0 D36 09 1604 PLUTO 60S 
K40210 04 032 01 0 036 08 1604 PLUTO 608 
K40211 05 D32 01 0 (30 05 1604 PLUTO 608 PB5048 
K40220 02 D32 02 0 D32 03 1604 PLUTO 608 
K40221 04 D32 03 0 D32 14 1'::04 rLUTO 608 
K40310 04 032 07 0 036 03 160L, PLUTO 608 
K40320 04 D32 Os 0 D36 12 1:-04 PLUTO 608 
K40321 08 036 12 0 D24 11 1604 PLUTO 608 1314 
K40322 03 024 11 0 024 06 1004 PLUTO 608 1314 
K40330 07 D32 09 0 C38 03 1604 PlUTO 608 
LOOO10 07 D26 01 0 C18 05 lSi)4 PLUTO 608 
LOOOll 13 C18 05 0 C44 11 1604 PLUTO 608 
LI0010 06 D27 01 a (17 12 160 /, PLUTO 608 
LI0011 12 (17 12 0 839 04 160 f , PLUTO 608 
Ll01lO 06 D27 05 a C18 12 160 f t PLUTO 603 
LI0111 11 C18 12 0 635 12 1604 PLUTO 608 
LI0210 06 027 09 0 C31 05 1604 PLUTO 608 
LI0211 07 C31 05 0 (18 11 1604 PLUTO 60a 
L20010 07 D28 01 0 (39 12 1604 PLUTO 608 
L20011 03 C39 12 0 C40 10 1604 FLUTO 608 
L20012 03 C40 10 0 (42 05 1604 r-LUTO 609 
L21010 07 028 05 0 C39 10 1604 PLUTO 608 
L21011 03 C39 10 0 C42 11 1604 PLUTO 608 
L21012 14 C42 11 0 D12 1 1 1604 PLUTO 608 
L22010 03 028 09 0 028 14 1604 PLUTO 608 8242 
L40010 06 026 05 0 C18 10 1604 PLUTO 60d 
L40011 12 C18 10 0 842 12 1604 PLUTO 603 
L50010 15 B12 01 0 D37 10 1604 PLUTO 608 8304 
L50110 13 B12 05 0 D32 11 1604 PLUTO 608 8304 
YOOOI0 04 C09 01 0 C10 12 1604 PLUTO 608 
YOOG20 03 C09 02 0 (Og 08 1604 PLUTO 608 
YOOO30 04 C09 03 0 C09 14 1604 PLUTO 608 
YOOC40 02 C09 04 0 (og 05 1604 PLUTO 608 
YOO041 02 C09 05 0 C09 ·07 1604 PLUTO 608 
Y00110 03 C14 07 0 (12 06 1604 PLUTO 608 
YOOZI0 03 C14 01 0 C12 05 1604 PLUTO 608 
Y00310 05 D44 07 0 C44 12 1604 PLUTO 608 
Y00311 11 C44 12 0 C21 06 1604 PLUTO 608 
YOI0I0 04 C08 01 0 C10 1 1 1604 PLUTO 608 
YOI020 03 C08 02 0 C08 03 1604 PLUTO 608 
Y01030 04 C08 03 0 (08 14 1604 PLUTO 608 
YOI040 02 C08 04 0 C08 05 1604 PLUTO 608 
Y01041 02 C08 05 0 C08 07 1604 PLUTO 608 
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Y02010 04 C07 01 0 CI0 10 1604 PLUTO 608 
Y02020 03 C07 02 0 C07 08 1604 PLUTO 608 
Y02030 04 C07 03 0 C07 14 1604 PLUTO 608 
Y02040 02 C07 04 0 C07 05 1604 PLUTO 608 
Y02041 02 C07 05 0 C07 07 1604 PLUTO 608 
Y03010 04 C06 01 0 CI0 09 1604 PLUTO 608 
Y03020 03 C06 02 0 C06 08 1604 PLUTO 608 
Y03030 04 C06 03 0 C06 14 1604 PLUTO 608 
Y03040 02 C06 04 0 C06 05 1604 PLUTO 608 
Y03041 02 C06 05 0 C06 07 1604 PLUTO 608 
Y04010 04 C05 01 0 C10 06 1604 PLUTO 608 
Y04020 03 COS 02 0 C05 08 1604 PLUTO 608 
Y04030 04 C05 03 0 C05 14 1604 PLUTO 608 
Y04040 02 C05 04 0 C05 05 1604 PLUTO 608 
Y04041 02 C05 05 a C05 07 1604 PLUTO 608 
Y05010 05 C04 01 0 CIO 05 1604 PLUTO 608 
Y05020 03 C04 02 a C04 08 1604 PLUTO 608 
Y05030 04 C04 03 0 C04 14 1604 PLUTO 608 
Y05040 02 C04 04 0 C04 05 1604 PLUTO 608 
Y05041 02 C04 05 0 (04 07 1604 PLUTO 608 
Y06010 05 (03 01 0 (11 05 1604 PLUTO 608 
Y06020 03 (03 02 a (03 08 1604 PLUTO 608 
Y06030 04 C03 03 0 (03 14 1604 PLUTO 608 
Y06040 02 C03 04 0 (03 05 1604 PLUTO 608 
Y06041 02 C03 05 0 C03 07 1604 PLUTO 608 
Y07019 05 (02 01 0 (11 06 1604 PLUTO 608 
Y07020 03 (02 02 0 (02 08 1604 PLUTO 608 
Y07030 04 CO2 03 0 (02 14 1604 PLUTO 608 
Y07040 02 (02 04 0 CO2 05 1604 PLUTO 608 
Y01041 02 (02 05 0 (02 07 1604 PLUTO 608 
YOSOlO 06 COl 01 0 (10 04 1604 PLUTO 608 
YOS020 03 COl 02 0 COl 08 1604 PLUTO 608 
YOa030 04 (01 03 0 (01 14 1604 PLUTO 608 
YOR040 02 COl 04 0 (01 05 1604 PLUTO 608 
Y08041 02 COl 05 0 (01 07 1604 PLUTO 608 
YlOOIO 04 "(35 01 0 C31 12 1604 PLUTO 608 
YIOIIO 06 (35 07 0 033 08 1604 PLUTO 608 
YI0111 05 D33 08 0 025 09 1604 PLUTO 608 
YIOl12 06 025 09 0 (21 05 1604 PLUTO 608 
Y10210 06 (28 01 0 D33 Q3 1604 PLUTO 608 
YI0220 03 C28 09 0 C28 08 1604 PLUTO 608 8495 
Y10310 09 837 01 0 C24 12 1604 PLUTO 608 
YI0410 09 837 07 0 C22 12 1604 PLUTO 608 
Y10411 03 (22 12 0 (20 06 1604 PLUTO 608 
YI0510 08 836 07 0 C21 04 1604 PLUTO 608 
Y10610 02 844 02 0 844 03 1604 PLUTO 608 
Y10710 03 841 01 0 842 03 1604 PLUTO 608 
YIOB10 04 843 01 0 839 05 1604 PLUTO 608 
Y10910 02 844 08 0 844 09 1604 PLUTO 608 
YllOIO 03 840 01 0 842 06 1604 PLUTO 608 
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YU110 07 B43 07 0 (37 12 1604 PLUTO 608 
Y1ll11 06 (37 12 0 (27 09 1604 PLUTO 608 
Ylll12 08 (27 09 a D25 08 1604 PLUTO 608 
Y11210 03 030 01 0 031 06 1604 PLUTO 608 
Y11310 03 (20 01 a (22 06 1604 PLUTO 608 
Y11410 08 023 01 0 040 03 1604 PLUTO 608 PB5048 
Yl1420 02 023 04 0 023 07 1604 PLUTO 608 PB5048 
Y20010 04 (43 01 0 (39 06 1604 PLUTO 608 8304 
Y21010 02 (43 07 0 (42 06 1604 PLUTO 608 
Y22010 04 044 01 a (42 12 1604 PLUTO 608 
Y22011 03 (42 12 0 (39 11 1604 PLUTO 608 
Y40010 02 042 01 a D41 02 1604 PLUTO 608 
Y40020 03 042 04 0 C'42 10 1604 PLUTO 608 
Y40110 03 039 01 a D40 05 1604 PLUTO 608 
Y40120 03 D39 04 a 039 10 1604 PLUTO 60H 
Y40210 02 D42 01 a D41 06 1604 PLUTO 608 
Y40220 02 042 10 0 D42 14 1604 PLUTO 608 
Y40310 03 D39 01 0 041 12 1604 PLUTO 608 
Y40320 03 039 10 a 039 14 1604 PLUTO 60B 
Y 40'.10 08 025 11 a 038 01 1604 PLUTO 608 1423 
Y40 l .20 02 D38 04 a D38 07 1604 PLU10 608 
Y40610 03 D29 01 0 D25 02 1604 PLUTO 608 
Y40620 03 029 04 a 029 10 1604 PLUTO 60a 
Y40710 03 029 07 0 025 06 1604 PLUTO 60a 
Y40720 02 029 10 0 D29 14 1604 PLUTO 60a 
Y50210 02 AlB 01 0 A18 02 1604 PLUTO 60a 
Y50211 02 Ale 02 0 A18 03 1604 PLUTO 608 
Y50220 02 Ala 04 0 Ala 05 1604 PLUTO 608 
Y5022l 02 Ala 05 .- A17 06 1604 PLUTO 600 v 

Y50230 03 Ala 08 c A11 12 1604 PLUTO 608 
Y50310 06 809 01 a AlB 12 1604 PLUTO 608 
Y50311 07 A18 12 a (17 06 1604 PLUTO 608 
Y50320 03 B09 02 0 609 08 1604 PLUTO 608 
Y50321 04 B09 08 0 ell 02 1604 PLUTO 608 
Y50330 . 02 809 04 0 809 05 1604 PLUTO 608 
Y50331 02 809 05 0 B09 07 1604 PLUTO 608 
Y50410 03 Bl1 01 0 e12 07 1604 PLUTO 608 
Y51210 02 A16 01 0 A16 02 1604 PLUTO 608 
Y51211 02 Al6 02 0 A16 03 1604 PLUTO 608 
Y51220 02 A16 04 a Al6 05 1604 PLUTO 608 
Y51221 02 A16 05 0 A15 06 1604 PLUTO 608 
Y51230 03 A16 08 a A15 12 1604 PLUTO 603 
Y51310 06 B08 01 0 A16 12 1604 PLUTO 60a 
Y51311 07 A16 12 0 (17 05 1604 PLUTO 608 
Y51320 03 B08 02 0 B08 08 1604 PLUTO 603 
Y51321 03 B08 08 0 Ell 04 1604 PLUTO 6013 
Y51330 02 B08 04 0 B08 05 1604 PLUTO 608 
Y5l33l 02 B08 05 0 B08 07 1604 PLUTO 608 
Y51410 02 Bll 03 0 ell 01 1604 PLUTO 608 
Y52210 02 A14 01 0 A14 02 1604 PLUTO 608 
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Y52211 02 A14 02 0 Al4 03 1604 PLUTO 608 
Y52220 02 A14 04 0 Al4 05 1604 PLUTO 608 
Y52221 02 Al4 05 0 Al3 06 1604 PLUTO 608 
Y52230 03 Al4 08 0 A13 12 1604 PLUTO 608 
Y52310 02 B01 01 0 Al4 12 1604 PLUTO 608 
Y52311 07 Al4 12 0 (17 04 1604 PLUTO 608 
Y52320 03 807 02 0 607 08 1604 PLUTO 608 
Y5232l 04 B07 08 0 811 06 1604 PLUTO 608 
Y52330 02 B07 04 0 807 05 1604 PLUTO 608 
Y52331 02 807 05 0 807 07 1604 PLUTO 608 
Y524l0 02 811 05 0 811 03 1604 PLUTO 608 
Y53210 02 A12 01 0 A12 02 1604 PLUTO 608 
Y53211 OZ AIZ 02 0 A12 03 ,1604 PLUTO 608 
Y53220 02 Al2 04 0 A12 05 1604 PLUTO 608 
Y53221 02 Al2 05 0 All 06 1604 PLUTO 608 
Y53230 02 A12 Oa 0 All 12 1604 PLUTO 608 
Y53310 05 806 01 0 A12 12 1604 PLUTO 608 
Y53311 08 A12 12 a (17 03 1604 PLUTO 608 
Y53320 03 B06 02 0 B06 08 1604 PLUTO 60a 
Y53321 04 B06 08 0 B11 08 1604 PLUTO 60a 
Y53330 02 B06 04 0 B06 05 1604 PLUTO 608 
Y53331 02 B06 05 0 B06 07 1604 PLUTO 608 
Y53410 02 B1l 07 0 B11 05 1604 PLUTO 608 
Y54210 02 AIO 01 0 AlO 02 1604 PLUTO 608 
Y54211 02 AlO 02 0 AlO 03 1604 PLUTO 608 
Y54220 02 A10 04 0 AIO 05 1604 PLUTO 608 
Y5~2Z1 02 A10 05 0 AC9 06 1604 PLUTO 60a 
Y54230 03 AIO 08 0 

. 
1604 PLUTO 608 ""09 12 

Y54310 05 B05 01 0 AIO 12 1604 PLUTO 608 
Y54311 08 AlO 12 0 (13 06 1604 PLUTO 608 
Y54320 03 B05- 02 a B05 oa 1604 PLUTO 60a 
Y54321 04 B05 08 0 811 10 1604 PLUTO 608 
Y54330 02 B05 04 0 B05 05 1604 PLUTO 60a 
Y5433l 02 805 05 0 805 07 1604 PLUTO 608 
Y54410 02 B11 09 a Bll 07 1604 PLUTO 60a 
Y55210 02 Aoa 01 0 Aoa 02 1604 PLUTO 60a 
Y55211 02 Aoa 02 0 Aoa 03 1604 PLUTO 60a 
Y55220 02 Aoa 04 0 Aoa 05 1604 PLUTO 608 
Y55221 02 Aoe 05 0 A07 06 1604 PLUTO 608 
Y55230 03 Aoa 09 0 A07 12 1604 PLUTO 608 
Y55310 04 B04 01 0 A08 12 1604 PLUTO 60a 
Y55311 08 A08 12 0 (13 05 1604 PLUTO 608 
Y55320 03 804 02 0 B04 08 1604 PLUTO 60a 
Y55321 05 B04 08 0 B11 11 1604 PLUTO 608 
Y55330 02 B04 04 0 B04 05 1604 PLUTO 60a 
Y55331 02 B04 05 0 B04 07 1604 PLUTO 608 
Y56210 02 A06 01 0 A06 02 1604 PLUTO 60a 
Y56211 02 A06 02 0 A06 03 1604 PLUTO 60a 
Y56220 02 A06 04 a A06 05 1604 PLUTO 608 
Y56221 02 A06 05 0 A05 06 1604 PLUTO 60a 
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Y56230 
Y56310 
Y56311 
Y56320 
Y56321 
Y56330 
Y56331 
Y57210 
Y57211 
Y57220 
Y57221 
Y57230 
Y57310 
Y57311 
Y57320 
Y57321 
Y57330 
Y57331 
Y57410 
Y58110 
Y58111 
Y5S112 
Y58113 
Y58114 
Y58115 
Y58116 
Y581l7 
Y58120 
Y58121 
Y53122 
Y5dl23 
Y58124 
Y58125 
Y5d126 
Y5B210 
Y58211 
Y58220 
Y53221 
Y58230 
Y5~B 10 
Y58311 
Y5d320 
Y58321 
Y58330 
Y5H331 
Y58332 
Y5S333 
Y5d334 
Y53335 
Y58336 
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03 
04 
08 
03 
05 
02 
02 
02 
02 
02 
02 
03 
04 
Oe 
03 
05 
02 
02 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
04 
03 
03 
03 
03 
08 
02 
02 
02 
02 
03 
03 
09 
03 
05 
02 
02 
02 
02 
02 
02 
02 

A06 OB 
803 01 
A06 12 
B03 02 
B03 08 
B03 04 
B03 05 
A04 01 
A04 02 
A04 04 
A04 05 
A04 08 
B02 01 
A04 12 
802 02 
B02 03 
802 04 
802 05 
EHO 01 
ACI 07 
A03 07 
A05 07 
A07 07 
A09 07 
All 07 
A13 07 
A15 07 
AOI 08 
A07 OS 
A09 OS 
All OS 
A13 08 
A15 08 
A17 08 
A02 01 
A02 02 
A02 04 
A02 05 
AOZ 08 
B01 01 
A02 12 
B01 02 
801 09 
801 03 
602 03 
803 03 
B04 03 
B05 03 
B06 03 
B07 03 

0 A05 12 1604 PLUTO 608 
0 A,06 12 1604 PLUTO 608 
0 (13 04 1604 PLUTO 608 
0 803 08 1604 PLUTO 6013 
0 Bll 12 1604 PLUTO 60S 
0 B03 05 1604 PLUTO 60S 
0 803 07 1604 PLUTO 608 
0 AC4 02 1604 PLUTO 608 
a A04 03 1604 PLUTO 608 
0 A04 05 1604 PLUTO 608 
a A03 06 1604 PLUTO 608 
0 AD3 12 160'~ PLUTO 608 
0 A04 12 1604 PLUTO 60a 
0 (13 03 1604 PLUTO 608 
0 802 08 1604 PLUTO 608 
0 B10 02 1604 PLUTO 608 
0 B02 05 1604 PLUTO 608 
0 802 07 1604 PLUTO 608 
0 Bl1 09 1604 PLUTO 60S 
0 A03 07 1604 PLUTO 6()8 
0 A05 07 1604 PLUTO 60a 
0 A07 07 1604 PLUTO 608 
0 A09 07 1604 PLUTO 608 
0 All 07 1b04 PLUTO 603 
0 A13 07 1604 PLUTO 608 
0 A15 07 1604 PLUTO 60a 
0 A17 07 1604 PLUTO 6013 
0 t-07 08 1604 PLUTO 608 
0 A09 08 1604 PLUTO 60S 
0 All 08 1604 PLUTO 606 
0 A13 08 1604 PLUTO 608 
0 A15 08 1604 PLUTO 608 
0 A17 08 1604 PLUTO 608 
a (14 06 1604 PLUTO 603 
0 A02 02 1604 PLUTO 608 
a A02 03 1604 PLUTO 608 
0 A02 05 1604 PLUTO 608 
0 A01 06 1604 PLUTO 608 
0 A,OI 12 1604 PLUTO 60a 
0 A02 12 1604 PLUTO 608 
0 (13 "02 1604 PLUTO 608 
a 801 08 1604 PLUTO 608 
0 810 04 1604 PLUTO 603 
0 E02 03 1604 PLuTO 603 
0 803 03 1604 PLUTO 6()8 
0 B04 03 1604 PLUTO 603 
0 805 03 1604 PLUTO 608 
0 B06 03 1604 PLUTO 608 
0 BG7 03 1604 PLUTO 608 
0 B08 03 1604 PLUTO 608 
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Y58337 02 B08 03 0 B09 03 1604 PLUTO 608 
Y58338 03 B09 03 0 B12 03 1604 PLUTO 608 
Y58340 02 BOI 04 0 B01 05 1604 PLUTO 608 
Y58341 02 BOI 05 0 601 07 1604 PLUTO 608 
Y58410 02 B10 03 0 BI0 01 1604 PLUTO 608 
100010 10 J201A A X D16 01 1604 PLUTO 608 24 ,it 8193 
100011 10 J201B A X 016 01 1604 PLUTO 608 24 4 8193 
100110 10 J201A B X 016 05 1604 PLUTO 608 24 4 8193 
100111 10 J201B B X 016 05 1604 PLUTO 608 24 4 8193 
100210 10 J201A C X D16 09 1604 PLUTO 608 24 4 8i93 
100211 10 . J201B C X D16 09 1604 PLUTO 608 24 4 8193 
100310 10 J201A D X D15 01 1604 .PLUTO 608 24 4 8193 
100311 10 J201B D X D15 01 1604 PLUTO 608 24 4 8193 
100410 10 J201A E X D15 05 1604 PLUTO 608 24 4 8193 
100411 10 J201B E X D15 05 1604 PLUTO 608 24 4 8193 
100510 10 J201A F X D15 09 1604 PLUTO 608 24 4 8193 
100511 10 J201B F X D15 09 1604 PLUTO 608 24 4 8193-
100610 10 J201A H X D14 09 1604 PLUTO 608 24 4 8193 
100611 10 J201B H X 014 09 1604 PLUTO 608 24 4 8193 
100710 10 J201A J X 017 01 1604 PLUTO 608 24 4 8193 
100711 10 J201B J X D17 01 1604 PLUTO 608 24 4 8193 
100310 10 J201A K X 017 05 1604 PLUTO 608 24 4 8193 
100811 10 J201B K X 017 05 1604 PLUTO 608 24 4 8193 
100910 09 J201A L X D19 05 1604 PLUTO 608 24 4 8193 
100911 09 J201B L X 019 05 1604 PLUTO 608 24 4 8193 
101010 09 J201A t" X 019 09 1604 PLUTO 608 24 4 8193 
10101.1 09 J201B ~., X D19 09 1604 PLUTO 608 24 4 8193 
101110 10 J201A N X 020 01 1604 PLUTO 608 24 4 8193 
101111 10 J201B N X D20 01 1604 PLUTO 608 24 4 8193 
101210 09 J201A P X D20 05 1604 PLUTO 608 24 4 8193 
101211 09 JZOIB P X 020 05 1604 PLUTO 608 24 4 8193 
101310 10 J201A R X D18 05 1604 PLUTO 608 24 4 8193 
101311 10 J201B R X D18 05 1604 PLUTO 608 24 4 8193 
101410 10 J201A 5 X 018 01 1604 PLUTO 608 24 4 8193 
101411 10 J201B 5 X D18 01 1604 PLUTO 60S 24 4 8193 
101510 06 J201A T X D26 07 1604 PLUTO 608 24 4 8193 
101511 07 J201B T X 026 07 1604 PLUTO 608 24 4 8193 
101610 04 J201A U X J201B OU 1604 PLUTO 60a 24 4 8193 
101710 04 J201A V X J201B OV 1604 PLUTO 608 24 4 8193 
101810 04 J201A W X J201B 0'.-: 1604 PLUTO 608 24 4 8193 
101910 10 J201A X X 017 09 1604 PLUTO 608 24 4 8193 
101911 10 J2018 X X D17 09 1604 PLUTO 608 24 4 8193 
102010 06 J201A Y X 028 11 1604 PLUTO 608 24 4 8193 
102011 07 J201B Y X D28 11 1604 PLUTO 608 24 4 8193 
102110 10 J201A Z X 014 01 1604 PLUTO 608 24 4 8193 
102111 10 J201B Z X D14 01 1604 PLUTO 608 24 4 8193 
102210 10 J201A lA X 014 05 1604 PLUTO 608 24 4 8193 
102211 10 J201B lA X 014 05 1604 PLUTO 608 24 4 8193 
102310 06 J201A 19 X D27 14 1604 PLUTO 608 24 4 8193 
102311 06 J201B IB X 030 14 1604 PLUTO 608 24 4 8193 
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102410 18 J202A A X 809 11 1604 PLUTO 608 24 4 8193 
102411 18 J202B A X Be9 11 1604 PLUTO 608 24 4 8193 
102510 18 J202A B X B08 11 1604 PLUTO 608 24 4 8193 
102511 18 J202B B X 608 11 1604 PLUTO 608 24 4 8193 
102610 19 J202A C X 807 11 1604 PLUTO 608 24 ft 8193 
102611 19 J202B C X 607 11 1604 PLUTO 608 24 4 8193 
102110 19 J202A D X 806 11 1604 PLUTO 608 24 4 8193 
102711 19 J202B D X B06 11 1604 PLUTO 608 24 4 8193 
102810 20 J202A E X 805 11 1604 PLUTO 608 24 4 8193 
102811 20 J2028 E X BC5 1 i 1604 PLUTO 608 24 4 8193 
102910 20 J202A F X B04 11 1604 PLUTO 608 24 4 8193 
102911 20 J2028 F X B04 11 1604 PLUTO 603 24 4 8193 
103010 21 J202A H X B01 11 160 l t PLUTO 608 24 4 8193 
103011 21 J202B H X 801 1 1 1604 PLUTO 60a 24 4 8193 
103110 10 J202A J X D27 1 1 1604 PLUTO 608 24 4 8193 
103111 10 J202B J X D27 11 1~04 PLUTO 608 24 4 8193 
103210 10 J202A K X D27 07 1604 PLUTO 608 24 4 8193 
103211 10 J202P K X 027 07 1604 PLUTO 608 24 4 8193 
103310 10 J202A L X D27 03 160't PLUTO 608 24 4 8193 
103311 10 J2026 L X D27 03 1604 PLUTO 608 24 4 8193 
103410 10 J202A ~.~ 

' I X D26 03 1604 PLUTO 608 24 4 8193 
103'~11 10 J202B t-l X D26 03 1604 PLUTO 608 24 4 8193 
103510 09 J202A N X D28 03 1604 PLUTO 608 24 4 8193 
103511 09 J202Ci N X D28 03 1604 PLUTO 608 24 4 8193 
103610 09 J202,o. P X D28 07 1604 PLUTO 608 24 4 8193 
103611 09 J202B P X D28 07 1604 ?LUTO 60d 24 4 8193 
1037(0 14 J202A R X J204 OR 1604 PLUTO 60S 24 4 8193 
103711 14 J2026 R X J204 Of( 1604 PLUTO 60S 24 4 81<13 
103~10 14 J202A, 5 X ~.l204 05 1604 PLUTO 602 24 4 81q3 
103811 14 J202B 5 X J204 05 1604 PLUTO 60a 24 4 8193 
103910 14 J202A T X J204 OT 1604 PLUTO 60S 24 4 8193 
103911 14 J202B T X J204 OT 1604 PLUTO 608 24 4 8193 
104010 14 J202A U X J204 8K 1604 PLUTO 608 24 4 8193 
104011 14 J2028 U X J204 eK 1604 PLUTO 608 24 4 8193 
104110 14 J202A V X J204 6L 1604 PLUTO 608 24 4 8193 
104111 14 J2028 V X J204 BL 1604 PLUTO 608 24 4 8193 
104210 14 J202A \./ X J?04 E\ r-.\ 1604 PLUTO 60~ 24 4 8193 
104211 14 J2028 W X J204 en 1604 PLUTO 608 24 4 8193 
104310 14 J202A X X J204 8N 1604 PLJTO 608 24 4 8193 
104311 14 J202B X X J204 -eN 1604 PLUTO 608 24 4 8193 
1 0't41 0 14 J202A y X J204 BP 1604 PLUTO 603 24 4 8193 
104 Ltll 14 J2028 y X J204 BP 1604 PLUTO 608 24 4 8193 
104510 20 J202A Z X EC3 1 1 1604 PLUTO 608 24 4 8193 
104511 20 J2023 Z X foe3 11 1604 PLUTO 60a 24 4 8193 
104610 20 J202A 10, X E02 11 1604 PLUTO 603 24 4 8193 
104611 20 J2028 lA X B02 1 1 1604 PLUTO 608 24 4 !193 
104710 05 J202A 13 X D38 14 1604 PLUTO 60b 24 4 8193 
104711 05 J202B IB X C40 14 1604 PLUTO 60B 24 4 8193 
200010 10 J204 A X D44 12 1604 PLUTO 608 24 4 8193 
200110 19 J204 8 X TE200 14 1604 PLUTO 608 24 4 8193 
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200210 10 J204 C X D44 12 1604 PLUTO 608 24 4 8193 
200310 11 J204 0 X C33 01 1604 PLUTO 608 .24 4 8193 
200410 07 J204 E X 843 06 1604 PLUTO 608 24 4 8193 
200510 11 J204 F X C32 05 1604 PLUTO 608 24 4 8193 
200610 10 J204 H X C35 06 1604 PLUTO 608 24 4 8193 
200710 11 J204 J X C32 09 1604 PLUTO 608 24 14 8193 
200810 09 J204 K X 837 06 1604 PLUTO 608 7.4 4 8193 
200910 07 J204 L X C't4 05 1604 PLUTO 608 24 4 8193 
201010 07 J204 ,~ X E43 12 1604 PLUTO 608 24 4 8193 
201110 06 J204 N X 844 14 1604 PLUTO 608 24 4 8193 
201210 17 J204 P X D19 01 1604 PLUTO 60B 24 4 8193 
201310 09 J204 U X 836 12 1604 PLUTO 608 24 4 8193 
201410 10 J204 V X C35 12 1604 PLUTO 608 24 4 8193 
201510 09 J204 '"J X 837 12 1604 PLUTO 608 24 4 8193 
201610 11 J204 X X C33 09 1604 PLUTO 608 24 4 8193 
201710 07 J204 lA X C43 06 160't PLUTO 608 24 4 8193 
201810 07 J204 1(3 X C41 01 1604 PLUTO 608 24 4 8193 
201910 07 J204 1( X 844 07 1604 PLUTO 608 20A 2 8193 
202010 07 J204 1) X B44 08 1604 PLUTO 608 20A 0 8193 
202110 07 J204 IF X 844 09 1604 PLUTO 608 A 5 8193 
202210 07 J204 IG X (43 12 1604 PLUTO 608 24 4 8193 
202310 08 J204 1H X (41 05 1604 PLUTO 603 24 4 8193 
202 f t 1 0 07 J204 1I X 844 01 1604 PLUTO 608 20B 2 8193 
202?10 07 J204 IJ X E44 02 1604 PLUTO 60S 208 0 8193 
202610 07 J204 Ii< X E44 03 1604 PLUTO 60a e 5 8193 
203(;10 07 J204 lQ X C34 09 1604 PLUTO 608 24 4 8193 
20311-0 10 J204 1~ X C42 12 1604 PLUTO 60a 20 4 8193 
203210 10 J204 IS X C42 06 1604 PLUTO 60a 20 4 8193 
203310 11 J204 IT X 039 12 1604 PLUTO 603 20 4 8193 
203410 11 J204 lU X D39 06 1604 Pl.UTO 603 20 4 8193 
203510 10 J204 IV X (34 01 1604 PLUTO 608 24 4 8193 
203610 10 J204 1 ',oJ X C34 05 1604 PLUTO 608 24 4 8193 
203710 09 J20't IX X C43 09 1604 PLUTO 60a 24 4 8193 
203 iJ 10 1 1 J204 IV X (33 05 1604 PLUTO 603 24 4 8193 
2C3910 09 J204 lZ X C200 POS 1604 PLUTO 608 16 2 8193 
204010 14 .J204 AA X D29 12 1604 PLUTO 608 20 4 8193 
20411C 1't J204 AB X D29 06 1604 PLUTO 608 20 4 8193 
204310 11 J204 AD X (J2 Ol 1604 PLUTO 608 24 4 8193 
204410 15 J204 AF X C201 rlEG 1604 PLUTO 608 16 6 8193 
204510 15 J204 AH X C201 tlf:G 1604 PLUTO 608 l6 6 8193 
204610 12 J204 AJ X (200 POS 1604 PLUTO 608 16 2 8193 
20,+710 09 J204 AK X D44 06 1604 PLUTO 608 24 4 8193 
204310 08 J204 AL X (41 09 1604 PLUTO 608 24 4 8193 
300010 16 T8200 01 R (32 01 1604 PLUTO 60a 24 4 8193 
300110 19 T2200 02 R (41 09 1604 PLUTO 608 24 4 8193 
300210 11 T8200 03 R (20 07 1604 PLUTO 60a 24 4 8193 
300310 13 T8200 04 R (28 07 1604 PLUTO 608 24 4 8193 
300410 12 T8200 19 R 030 07 1604 PLUTO 608 24 4 8193 
300510 18 TB200 06 R 641 07 1604 PLUTO 608 24 4 8193 
300610 18 T8200 07 R E40 07 1604 PLUTO 608 24 4 8193 
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300710 22 T8200 03 R 5201 03 1604 PLUTO 608 24 4 8495 
300711 22 T8200 08 R 5201 04 1604 PLUTO 608 24 4 8495 
300810 22 T8200 09 R 5203 03 1A04 PLUTO 6013 24 4 8193 
300811 22 T8200 OJ " t\ 5203 04 1604 PLUTO 60a 24 4 8193 
300910 04 T8200 1D R 010 13 160 t, PL'JTO 608 20 6 8193 
301010 23 T[1200 11. F{ 5200 OC 1 QOtt PLUTO 60" 24 4 8193 
301210 15 T6200 13 R (4't 09 1604 PL~TO 608 24 4 8193 
301310 05 T8200 15 R 021 15 1604 PLUTO 60R 20 2 8304 
301'tlO 08 TE2GO 1A R (14 12 1604 Pl.UTO 608 24 4 8193 
400010 17 J203 , 

X A17 01 160 1• PLUTO 60S 24A 0 8193 "'\ 

400110 17 J203 8 X A17 02 1&04 HUT,] 608 24fJ 4 8193 
400210 18 J203 E X A15 01 1604 PLUTO 608 2 It fl 0 81 '13 
400310 1H J203 F X A15 02 160Lt PLUTO 60a 24[~ 4 3193 
400410 19 J203 / X AI3 01 1 f, 0 't PLIJTO 608 24( 0 8193 ., 
400510 19 J203 L '1. Ai3 02 1604 PLUTO 60a 24C It S1C')3 
400610 20 J203 P X All 01 1A04 PLU f') 60B 24f) 0 8193 
400710 20 J203 R X All 02 160:t PLlJTJ 60ti 24D 4 8193 
400iHO 18 J203 5 X At7 15 Ib04 PLUTO 608 16 2 8193 
400110 20 J203 U X A09 01 1,,04 PLUTO 60J 2 /tE 0 8193 
4CI010 20 J203 '.j X ;'.09 02 1:)'J4 PLUT0 603 24t. 4 13193 
401110 18 J203 \~ X AI7 14 1604 F L ';TD 608 16 I) ,1193 
401210 21 J203 Y X AC7 01 1604 FLJTO 608 241=" 0 8193 
401310 21 J203 l X A07 02 160 If PLJTO 608 2 L, F 4 Cl1G) 
401 l t10 18 J203 AA. X Al7 13 1604 t< .. '; T <) SOl) It- 6 S 1 ,1 ~ 

401')10 22 J203 C( X ,A05 ('1 1604 r't. . Te' ':laa 24G 0 8193 
401b10 22 J203 DD X to,:> 02 160 t• f1 L -..: T .J 60a 21;G 4 81-;3 
401620 29 J203 EE X T[200 12 1604 ~~ L J f tJ 608 24 4 819) 
40171 G 23 J203 HH X A03 01 160 ft PLJTO 603 24-1 0 i.!1~3 
4GI-HO 23 J203 JJ X A03 02 1L04 PL)T0 003 24-1 4 .11q3 
401910 24 J203 :'~>1 X AC1 01 1604 ;:';L~TJ 608 241 0 '11 ,13 
4G2010 24 J203 :';"1 A AC1 02 1604 PL~T:) 603 241 4 8113 
402110 91 J1700 1 X DOg 12 1604 PLJT,) 603 24:- 0 12J7 
402210 91 J1700 2 X [.009 06 1604 PL'JT::J 603 24t. 4 12'17 
402310 91 J17QO 4 X Dca 12 1604 PLUT8 b08 24:: 0 12;:;7 
40241C 91 J17CO 6 X DCS 06 1604 PLUTO 60a 2L.E 4 1217 
402510 90 J1700 7 X DC7 12 1604 PLUTO 60b 24C 0 12H 
402610 90 J1700 9 X DC7 06 1604 PLUTO 608 24C 4 1227 
40271':) 90 J1700 10 X D06 12 1604 PL'JTO 608 24::1 0 12n7 
402:310 gO J1700 12 X D06 06 1604 PL~TO 608 24:; 4 12,17 
402910 90 J1700 13 X 005 l2 1604 PL~TO· 60a 24~ 0 1237 
403010 90 J1700 15 X D05 Of, 1604 ;:LJTO 603 24E 4 12'37 
403110 89 J1700 24 :, CC4 12 1604 PLJTO 60S 24F 0 12A7 
403210 89 J1700 26 A (,04 O~ 1604 PLUTC) 60a 24F 4 1237 
4()3310 89 J17CO 27 X 003 12 1604 PLUTJ 608 24(; 0 1297 
403410 89 J1700 29 X DC3 06 1604 PLUTO 603 24G 4 1287 
403510 89 J1700 30 X DC2 12 1604 PL:jTO 60H 24~ 0 12'j7 
403610 89 J1700 32 X 002 06 1604 PLUTO 60S 24H 4 1287 
403710 89 J1700 33 X DOL 12 1604 PLUTO 603 24) 0 1227 
403810 89 J1700 35 X COL 06 1604 PLUTO 608 24J 4 t2q7 
403910 95 J1700 20 X T2200 17 1604 PLUTO 608 2G 4 1237 
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404010 95 J1700 34 X TB200 18 1604 PLUTO 608 20 4 1287 
404020 06 J17005HD X 012 GND 1604 PLUTO 608 24 0 1380 
404110 18 5202 01 R C32 05 1604 PLUTO 608 24 980 8827 
404210 14 5201 02 R A44 14 1604 PLUTO 608 24 940 8827 
404310 14 5202 03 R A43 14 1604 PLUTO 608 24 940 8827 
404410 14 5203 02 R A42 14 1604 PLUTO 608 24 940 8827 
404510 16 043 01 R 5201 01 1604 PLUTO 608 24 960 8827 
404610 15 043 05 R S203 01 1604 PLUTO 608 24 950 8827 
404710 18 A17 07 R 5200 A5 1604 PLUTO 608 24 4 8193 
500000 28 A44 15 R C200 pas 1604 PLUTO 608 20 2 8193 
500001 21 A18 15 R C200 pas 1604 PLUTO 608 20 2 8193 
500002 12 AOI 15 R C200 pos 1604 PLUTO 608 20 2 8193 
500003 25 844 15 R C200 pas 1604 PLUTO 608 20 2 8193 
500004 22 B12 15 R C200 pas 1604 PLUTO 608 20 2 8193 
500005 07 BOI 15 R C200 pas 1604 PLUTO 608 20 2 8193 
500006 22 C44 15 R C200 pas 1604 PLUTO 608 20 2 8193 
500007 15 C22 15 R C200 Pos 1604 PLUTO 608 20 2 8193 
500008 05 Cal 15 R C200 pas 1604 PLUTO 608 20 2 8193 
500009 28 D44 15 R C200 pas 1604 PLUTO 608 20 2 8193 
500010 21 022 15 R C200 pas 1604 PLUTO 608 20 2 8193 
500011 07 001 15 R C200 pas 1604 PLUTO 608 20 2 8193 
500100 31 A44 13 R C201 ~lEG 1604 PLUTO 608 20 6 8193 
500101 25 A18 13 R C201 ~lEG 1604 PLUTO 608 20 6 8193 
500102 15 A01 13 R C201 ~:EG 1604 PLUTO 608 20 6 8193 
500103 28 B44 13 R C201 NEG 1604 PLUTO 608 20 6 8193 
50010't 25 B12 13 R C201 NEG 1604 PLUTO 608 20 6 8193 
500105 12 601 13 R C201 NEG 1604 PLUTO 608 20 6 8193 
500106 22 C44 13 R C201 NEG 1604 PLUTO 608 20 6 8193 
500107 13 (22 13 R C201 NEG 1604 PLUTO 608 20 6 8193 
500108 07 COl 13 R C201 NEG 1604 PLUTO 608 20 6 8193 
500109 22 044 13 R (201 NEG 1604 PLUTO 608 20 6 8193 
500110 15 D22 13 R C201 NEG 1604 PLUTO 608 20 6 8193 
500111 05 001 13 R C201 NEG 1604 PLUTO 608 20 6 8193 
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II 20 2H 20 4 (,(J J2011 Y B 1'2 AA 3 SPAR!; 

II 21 3R 24 4 bO ,12011 III 1-7 ,J'1II1l Y 7 

A 22 38 2'1 4 60 IB 7 .J')1)1l aD 7 
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A 248 0 11) 8 JUI)O 2 I6 
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L: ,H 2H 20 4 bh .]20'1 III !l ,HUll 2 Iii 
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61 
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A 77 28 20 4 48 P2 C I SI ~OI Nfl If) 

" ill 28 20 II liS P2 Il \ SI'IIl'l NO 1'1 

/I 79 28 20 4 B8 P2 L ; S130(' NO 19 

/I 80 28 21l 4 72 P2 r '; SUOS NO I.Q-22 /7\ 
A 81 30 20 6 7S P2 II 1 JIIOS 1 15 

/I '12 30 20 Ii 7h P2 ,J '\ J11110 A 8 

/I 83 28 20 4 50 P2 S ,I J,II00 'I Hi 

A 84 33 16 0 60 P2 T 'I TBHlOO IS 

A B~ 38 24 4 60 P2 U ;~ J11f1l1 II 7 

A 86 33 16 0 60 P2 X II TRIOOO IS 

A 87 38 24 4 60 P2 Y " ,T'IIlO NN 7 ., 
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A S9 30 20 6 30 P2 In :-; [.1109 T 1~-22 /i\ 
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91 

'12 

B 93 28 20 4 7U P2 AX 3 81124 T 17-21 M 
B 94 28 20 4 70 P2 AY 3 81124 D 17-21 ill 
B 9S' 28 20 4 85 P2 AZ 3 81123 T 17-21 ~ 
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JOENT. HO. IREf,1 IR[f,1 (APPADXJ ORIGIN FIND NO, DESTINATION 'INONO, 11[1111.11'" 

B 91> 28 20 4 85 P2 BA 3 811.23 B 1,7-21 /7\ 

97 

')f! 

n rJf) ~~ " 211 'I )t~ I'l nu j Jllill 'I H 

B100 28 20 4 80 P2 1lI: 3 .Jl 1 n2 II lfi 

8101 :IS 20 4 80 P2 Rr 3 ,J1108 4 16 

/1102 

B103N 41 16 3 68 IllI II J'j1l7 S 13 

D IIJ'I~1 2 n.T y.1I7 4 L3 

" B10,M a 8N JS07 3 13 

BUI[,N 110 II> 9 50 ilK J1OO3 T 18-27 

\ 
DilliN () Jl[, 

, 
JII)[J3 D 18-27 

BlIJHp 4l 11> 3 67 IlH .TSOG 3 13 

nlO9P 2 IlR 2 

BllOP 0 117. 1 
Hl.llR 40 HI 0 67 BT 6 

B1l2R 9 8X JS06 5 13 

81138 42 16 9 8<; IlY .11107 1 1<; 

DilllS 4 P2 nw 4 Jl107 3 15 
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NO. IREF.I (REF) (APPROlO ORIOIN r .. 10 NO DESTINATION FIND NO. II£"ARKS -

81155 0 P2 CC ~ J.IlO7 2 15 

BIlCJT ~l 16 3 72 P2 1111 II JJJOfJ II 1 S 

llll7T 2 P2 RP " 
.Jl Jor, 6 J.S 

HlJ HT 0 P2 r.,\ " JH06 2 15 

119 

12U 

Bl£lU '11 1(, ~ ('h P2 HR ~ .J50~ 3 13 

1l1221J 2 P2 RV 'I Jr,os 2 13 

ll12311 0 P2 Cll ~ J',{)S 1 13 

PI( 

B125 32 ][,. " 75 P2 CD Ii Jl10'1 6 J.5 

B126 '1; 16 " 75 P2 Cr. 'I .Jl10'1 1 IS 

flU7 :12 1(, " 117 IT 'I Jl103 1 15 

J'UB :J2 11, 'I H7 CII " Jll(1, 6 15 

E129 28 20 " 81 CJ 3 LlJ 1" T 19 

BI,f) 2M ?II 'I In CK 3 Llll'l B 1U/48 

B131 28 20 " 92 CR 3 L1113 T 19/48 

8132 28 20 ~ 92 CS 3 r.U13 B 19 

8133 35 16 2 75 P2 cr. " .11J IJ~ 5 15 

'.liI);U;{~F~tJ:':] YALLEY rORCE TITLE DOCUMENT NO. ~ 
• I I - .'" DIYISION Wl 

1k~"' .• "."'I'''' __ '. . NQRRISTOWN, PA.. WIRE LISTING '19'122111111 k. 

SHEET 9 OF ') 

~~ riND GAUGE COLOR LENGTH ACCESS. ACCESS. 
NO. IREF.I lREF.1 IAPPROlO OIlIGIII FINO NO DUTlN"TIDII FIND NO. liE MARKS 

B134 33 1& (I 7S P2 01 " JIlII'1 2 1 ~ 

DBS n 1(, (I 87 P2 r.N 'I .111.03 2 IS 

BU6 3'1 H; 6 87 P2 CP " JllIJ3 5 1" 

137 

L38 

U9 

1'10 

H'Il 28 2n 1/ ~n .81311 .C I') Sl312 NO 19 

J\ 11/2 29 21) 0 30 TElOOD 2f) 81312 C 

AI'13 12 8l.301 C 

A '-1/4 3(; SI303 C 

filII C, 30 I SI ~(l" C 

,\ll'f) 52 S130(J C 19 

,\1'17 15 81302· C 1')-22 /7\ , 
fA A1'18 30 Sl3nS C 19-22 

A]lI~ 31l .lllOIl 6 16 

AlSO 20 51110 C 20 

fIlSl 29 20 0 30 TBlOOO 2(1 Jl105 " 16 

152 

9-20 40860800 J 
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r---,-------r----,.,' .. ~~'l". 'l!'I!!I~··i1."=-----------------I=:::T.::::=::__=::_----~:::1 
... o_W_,, __ +L.F1t.lC}!.)l; ""'h'_;';':".:nj""l,,\!,' "'" "'fl, O<XU""" "0. .tv 
~(.:..-"_'O_¥:I~~" '''~ __ . , ! I .,;::~ '~~:"7!:;:;>t7Zi 

'. \ /._., WIRe 1,181' I'(MI:R SUPPLY I{,\RNJ:SS WL lj<)88'lH[)O 8 
I-M-,-,,-+...,...L-';'O""· ...:---+-..::;...;"'-\ VAun fOIG{ DlVISI"" 1--------------------+---'---,--------'----; 

'NG 

1----1->-';....;.... --'-., ;...".-,.,.,;.://.:..;/(:...'+';... .. -+-:-:~-:-:~--i f"ISl USto ON ISHEET 
AHA CODE lOIN' 

Q.I\. fl. ;t./l"I"""- ,'-'HO 05875 PI,lITO TRANSPORT 1 of 10 

SHEET REVISION STATUS 

111 f) S 7 to S 
" 

/I i\ 1\ ,\ '\ /I 

b e. B b B B 

NOTES: 1. D£TACllf.]) LIST~' 
A. PL 4"141<780 I. 

2. FOR ~lECJ[ ASSY SEE 4<t4\ 900 I. 

3. RING TI:R'JINAL TO BE TER,'1INATJ:D ON 
NTG SCRE" or GND BLOCK ASSY. 

pr.t:'~~'~::::.~"~~:;;~t 
,I',I"'<,,'! n' ,; VAtLEY r(lm::E TITLE 
. ,:: ":A (HVISICN 

:"-~:.w.~ .. ;,; .. s',,1i..~*5;.~;,o,id.~ NORRISTOWN. P/... 

:0 

J\ /I 

B B 

2 I REV 

/I ,\ ,\ 

B t; B 

REVISION R(cORD 

ECC DESCRIPTION DRFT DAlE APr 

11. AUXILIARY LETTER DESIGNATION m Cm,lJLJCTOR 
IlJENTIFIC1\1'ION COLUrlN I:l'UICATr:S SEI'AR1\TJ; 
WIRE GROUPING FOR IL\RNESS. 

~~~ GROUND IE.R~\N~T'C..:S AT GAID 
SLK I>..S5'(, r DETACHED II STS 

- .,-----,. 
DOCUMENT NO. Rf:V . 

WIRE LISTING 

.- ~-.:-:-; 

~'_N_L-L __ 4_!J_8_8_!l' 8_0_0__ -;::~ 
~----~--~----~----~~---:~ .. ~ .. ~~~.~----~r~:~~.*. ~~ .... ~-.~-~ __ ~5~H=EE~.T~2~O~F------~--__ ---11 
CONOUCTOf1 FIND GAuGE COLOR LENGTH '",CCES$, U 'ACCESS. 

IDENT. .!"O. (REf.l (REF.) (APMDXJ ORIGIN FIf'€lHO. O!'STIN"TIOI~ 1 fl1<::..O.:,:NO=+ _____ R_E;.., .. _A_R>l:-.,;.S___ ! 
1-'''-..:.:..-t....=;=-+-..::2rn_+--;Il;_+ ___ -II---.:J;:2=-__ ,+.:.:A:.....-"*_--.:6~_il--LPl 051 3 1l-,_2r8-,j _____________ --l' 

II l 6 1,1'1051 ] 

9-21 



FIND 
IDENT. HO. 

39 A 20 

tWA 20 

41 A 22 

.. 2 A 22 

"3 It. 38 

.. 4 A 39 

4S A 38 

1f1 A 15 

118 A 20 

"9 A 20 

50 A 21 

56 B 21 

51 B 21 

9-22 

VALLEY fORGE TITLE 
DIVISION 

NORRISTOWN. "". 

VALLEY fORCE TITLE 
DIVISION 

NORRISTOWN."". 

GAUGE COLOR .L£NGTH 
IItEF.) (REF. I IAPPROXJ 

24 4 

24 IJ 

16 4 

16 IJ 

12 6 

12 2 

12 6 

16 0 

2 .. " 2 .. " 20 " 

20 

20 

Oftl81N 

n002 

nOOI 

TBI 

'fBI 

C2 

C4 

DOCUM[ Nt NO. 

WIRE LISTING WL B 

ItEM .... S 

DOCUMENT NO. REV' 

WIRE LISTING WL .49889800 B 

SHEET 4 OF 

ACC£SS. ACCrss.. 
FlIID HO. DESTINATION flMDNO. ItEIllAlltlCS 

L1 14 Tnl 28 9 47 

L1 14 Tnl 

'7 8 47 J3 .2 

7 8 47 R3 

NEG 12 B CB4 

POS 12 CBS 

40860800 G 



Jt{~Fi'"IDn'i~ VALLEY FORCE TiTlE DOCUMENT NO. ~ 
.'.",,",:,' .. ~. ,.,...: . ".,,' . DIVISION WL 'f~. :::::~<' ,~~.'-' .. ~:i-C:~~':;'-;:"'~;'·;i NoRRISTOWN. PA. WIRE LISTING 49889800 B 

SHEET 5 OF 

~~ FIND GAUGE COU) .. LENGTH ADCl:SS. ACCESS. 
NO. IREF.l IRH.l I APPROlO OIIIOIN FINlNO. DESTINATION tlNONO. IIEMAltlCS 

58 B 19 16 6 J2 CP S 7112 ...2~ R 

59 B 15 16 0 CN 5 CND 8 ;£ 
60 B 15 16 0 CH 5 GND 8 &-. 
61 B 2S 16 2 CL 5 T1I2 +20 8 

62 B 21 20 " CK 6 RI002 C 29 

63 B 21 20 Il CJ 6 nOO2 lB 13 

61l Jl 22 16 ~ CH 5 n002 3i\ 45 

65 B 22 .16 II CF 5 WI050 9 27 

66 Jl 22 16 Il CE 5 RJJ.OSO 9 27 

67 B 22 16 II CD 5 nOO2 .3ll 45 

68 D 21 20 ~ CC 6 TBI 17 9,47 

r.q Il 22 16 ~ CB 5 cnl AB 45 

70 B 22 16 q CA 5 C81001 AB 

71 Il '.,., ,,, U HZ 5 CB3 AB 45 

nil 22 16 q BX 5 1HZ NEUT 8 

.,,, " .,1 .,n U IlY 6 TB2 r"'ElIT 9 

7U " :>1 :>n U BW I ClO06 POS 10 

75 B 22 16 ~ BV 5 eDI BB 45 

76 8 22 16 \i :J:? BU 5 CDIOOI CB 
-

~f'ijl"'" VALLEY FORCE TiTlE DOCUMENT NO. ,REV. 
".',.f..~. DIVISION WL ;:~~"'.'" "'~""~.'~-';'I:-\""- , . WIRE LISTING ';iy}-~~.; .• / .. .:'~'I-;;~... NORRISTOWN. PA. 49889800 B 

SHEET 6 OF 

ICONruCTOF FIND GAUGE COLOR LENGTH ADCl:SS. ACCESS. 
IOENT. NO. IREF.l IRH.l (APPROlO ORIGIN FIND NO. DESTINATION tIHONO. IIElIARKS 

I 
77B 22 16 II J2 BT 5 R2 T 29 

78 B 22 16 ~ 
j 

BS 5 CB3 DB 45 

79 n 22 16 II. BR '5 CDI --.CB. ~ 

80 D 22 16 4 BP 5 CBI001 BB 45 

81 n fe22 16 4 BN 5 CB3 AB 45 

82 B 22 16 4 BM 5 CB3 CB 45 

113 B 22 16 4 BL 5 CB3 AT 45 

84 B 22 16 4 .BK 5 .TB2 .NEllr 11.. 

85 B 22 16 4 BJ 5 CB3 .RR. 41> 

86 D 22 16 I. BH 5 CB3 cn .45 

87 B 21 20 4 BF 6 RIOl! II 29 

Btl n 21 20 II BE 6 RI007 B ..2.9. 

89 R 21 20 n .J2 .nn fi RlOll.5. ..B.. .29.. 

90 B 21 ;!O 4 RPI051 S. 26 Y.100' ..lB. 1 ~ 

91 Jl 21 20 I~ LPI051 8 28 KlO02 2B 13 

92 n If> 20 0 l.PI051 9 28 GNTl 9 IL!?~ 
93 r. 21 20 .. LP1051 7 28 K1002 IIA 13 

!Ill J1 21 20 I. LE1!l.rl.l...- 5 28 KlOOI 4n 13 

95 II 21 20 .. ' ~Pi051 ~ 28 Y.1 nIH ?11 13 ,-

40860800 G 
9-23 



~ VAllEY FORI:E TITLE DOCUMENT NO. ~ 
":' .'" ' " DIVISION WL :.~_-:;,,:: _.;, ;:)",_ -.; .i:!i'~ NORRISTOWN. PI.. WIRE LISTING 49889800 B 

SHEET 7 OF 

I,.".,... ........ FINO GAUGE COLOR LENGTH ACCESS. ACCESS. 
/DENT. NO. IREF.I IREF.l IAPPROXJ ORIGIN FINO NO. DUTINATION FIND NO. REMARKS 

96 D 16 20 0 KlO02 lC 13 GNI 9 & 
97 R 22 li_ I} 'RJI050 7 27 RIOO8 T 29 

98 D 22 16 If RJI050 3 27 RIOlO T 29 

99 B 22 16 1& R.lI050 1 27 RlO09 T 29 

100 B 22 16 If LJID50 1 27 RJ.DD~ T 29 

101 II 22 16 4 LJ1050 3 '2:7 RlODS T 29 

10' B 22 16 It. LJ1Q50 1~ 27 R1OO'l T 29 

103 B 16 20 0 Klo02 2C 13 1Hl. '7 In 
104 B n 20 4 LPI051 1& 28 KlOOl 31t l'I 

105 B 21 20 4 RPI051 5 28 KlOOl IjD 13 

106 B 21 20 4 RPI051 7 28 K1002 4A 1'1 

107 B 16 20 0 'RPI051 9 28 GNI Q £ 
108 D 16 20 0 JUOO1 IfC 13 eN!: 9 & 
1U9 B 18 20 f) KIo02 IIC 13 TB2 -20 9 

110B 21 20 .. RI002 R 29 KlOOl 2B H 

III B 21 20 .. RIOOI R 29 KIOO! 3B 13 

112B 22 16 It RIOO" D 29 K2 2A 45 

1.13B 22 16 " RIOOS l.l 29 K2 31\ 45 

1111 II 22 U If RJn03 II 29 1'2 1/\ 45 
.. 

__ VALLEY FORGE TITLE DOCUMENT NO. ~ DIVISION WL _ISTOWN. PI.. WIRE LISTING. 49889800 B 

SHEET 8 OF 

FIND' GAUGE COLOR 
~C:=:. ~Nr:"" ACCESS. 

NO. IREF.I IREF.! , .. --.v' Olt"IN 1I£STINATION '.liO NO. ItEMARKS 

l1.5 B 22 16 • RIOO9 B 29 K2 2A 45 

116B 22 16 RIOlO B 29 K2 ]A 45 

117B 22 16 RIOO8 Jt 2~ K2 1A _4Q 

118B 23 12 CD2 AB 12 Fl.1 L 12 

.119 B 22 16 eD3 AT 45 CllI001 AT 45 

120 B 23 12 Kl lA 12 CD3 AT 12 

121 II 23 12 CD2 BB 12 . n.2 T • 12 

...12211 22 16 CR'! 1\'1' fi 1'1\1001 R'I'. 45 

123 B 23 12 Xl 2A 12 CD3 BT 12 

].;!# 11 ~3 12 CB2 CB 12 FL3 L 12 

'120;. 1\ " Iii ~B'I 1":'1' 45 I'Bl001 ,... 45 

.126 B 23 12 _Kl 3J\ 12 CD3 .n. ..l2 

127 B 22 16 KlO02 3C 45 TIl 2 NE1.I'l 8 

128 B 22 16 1(2 lA 45 CD1 ~T 45 

129 B 22 16 K2 2A 45 CB1 BT 45 

130 B 22 16 X2 2C 45 J3 1 iU 

131 B 22 16 .TRXli3 .RT 46 RIOOS B 29 

13"8 22 16 Xl 3A 45 Tnl 6 8.47 

133 B 22 16 It Tfll 6 .8,47 CIlI C'I' _4~ 

9-24 40860800 G 



CONllUCTOI' FINO GAUG£ COl.OI'I LENGTH 
IDEtH. NO. (REF.) (REF.) (APPROXJ ORIGIN 

1311 II 22 16 4 R.C; 

WIRE LISTING 

Aca:S!I. 
Flf«) '10. DESTINATION 

CE3 

DOCUMF.NT NO. 

WL 49889800 

SHEET 9 OF 

ACCESS. 
F'lNDNO. 

AD 45 

11£ NARKS 

~.J 
I 

B i 

~1~.3~5R~r~2:2-t_~16~-t __ r-1-____ ~~RS~ ____ +-~C~~~44~~_~R~2~ ____ -+_~B __ ~2~9~~ ____ --________________ ~. 

~1~31~fiB~r~22-+-A16~-t __ r-1-____ ~~~~'X~6~1~-f~LT~~~4~6-4~I~:I~O~O~3 ____ +_~B ~.~2~9~~ ______________ ___ 

~1~31~7B~r~2·2~+-~ll6~-r __ r-~ ____ ~~TF~=Y~.6~2~-+~~~'~-24~6-J,~~tl~O~O~4 ____ +-~r.'_~!~2~9 __ +-________________ ~ 
138 B 23 12 FL1 R 12 .~K2=--__ +-,,~,L J1'-_+-________ _ 
1,Q Jl :>, 12 FL2 R 12 I K2 2C 12 

~1~Ul,~JnJl~-:>~'+~12~_+-+__+.---~~ruII~.3~--+J.R~~~1~2~.:~K~~~ ___ +~3C~.-~~12~~---------------~ 

t--.l .... l..:J···41""-'l1}3~f-"'2;;:.2_+-=:.16=---+ __ I--~ ___ -Il--::=CBlnOl liB 45 , 1,1001 IC 45 t 
~1~4.~2~B~~2~2~~1~6~_r-JL-.~ ____ ~_~K:l~O~O:1:~_--~~·-~~1~C:::=:1?~' __ I~TI~J~1 ____ ~r-C3~2~ ~; 

~~~:~:~~'::~~~:n~~~~:',~~~~~~~":~~~~-~~~~~~-~~~~~~.J:':;:IHUU""I~nr:l1l:""-JJ~·lL:IIi"-'~~~~::~-'-".,.T .... ~::'.~~~~:':-~-.-=a:","··.;:.:':"'f~.J-~I"'··-~~'i"""I::!;,~:.' =====:!~-~:~:;=2""·~'-"-I.-a.-,'::....4_7_+ ____ --_-_~ 
1117 t 21 20 II Tnl 1) g!~l KlOOt ~C 13 

~1~1I1'8~~B~<1~~~·~, __ --~ __ ~~--r----'-~TD~:1~--~~1.~lt-D~47-~O , 3,~.~1~,~~+--------------------4 

,.....l.Y'l 11 ?, "In u 'rB]]O ~~l~ r 1~7_-.+_..,N' ... "I'-·J i-.... l...J-.~-+_---------------i 
)<') 11 18 20 ji'-.+---i-.... t'~:l __ -+_::u...Ij-C-fI . .-..l.1- ,., _....::2il 8 ----l 
},,1 II .1L. 20 0 \-. Cl~~~ ros rJ2- : _ C~11' 9 L3. __ { 
~_'-~!_ ._1::;:6~_ ...... _Q~..L ____ ..,..,,,J!"""·' ..... __ ........ ~ ....... _ . ..::.:;,-I.~Jr,,.£ .. ~l ~L':::> __ '-. ____ ._. ________ -1 

DOCUMENT NO. 

WIRE LISTING WL 49889800 

SHEET J.O OF 1 n 

CONIll.IC'TOA FIIIO GAUGE COLOR LfNGTH ACCESS. ACCESS. 
r-'_DE_N_T_.-+_II_O_,~(_R_E~~~I-r(~R~f._F.~I-r'A_P_PRO~XJ~ ____ ~o~n~IG~I~Nr-_~F~I~= __ N_O.~ ___ DE_S_T_'N_A_T_IO~N ____ ~_rl_N~O_NO~.t-_________ "_E_M_AR_K_S ________ -; 

153 B 21 20 4 K1 ~l\ 13 l'SI 12 9,47 

.l5.!Lll 21 20 II Tnz NEU1 9 

lC;C; R "1 ?n 1.1. DSI L 9 FL3 R ,13 

Jc; R R :>? 1Ii I~ ~~ir .... K~·1~. ______ ;-~2~,A~-~4,~S_+---------------------.--~ 

~1~,5~!9~B.-t~2~2~r_=1~6'--_r~4~_r----~~T~RX63 .~LC"=_~-4-6--~~Kl~--__ --~~~~\:_.--4-5---+_----------------------.-
HI) Jl n lfi'l TRX61_'_-f_.«.L,,,,,' +. 46 '_1l---,-K,-"l~ __ -t-IC __ 4""5,_+-______________ -1 

~~~6~1~B_+~2~2~r_=1~6~_r--I~~~r_----J_~T~F~~~u~2-- RT 46 Kl __ . __ ~~2~C~-4~5~4_----------------------~ 

~. l·RXfj.1 __ +--J""~'!~' +-.46_..-""K>l"--__ -+-_3""'.C 45 

~1~6~3~B_+~2~3~r_=1~2~_r~4~~--... -- ~~,6"-----+~R_--§~~1~2 __ ~-~T~B~2------~N~E~t~~~3~5"--4_------------------------i 
20 24 t-"1:..;.6...;.4..:;B,,-+_ 4 eEl:in 

165B 21 20 4 LH050 8 

166B 21 20 4 RJ1050 8 

29 

27 
27 

CllS 

TB2 

1'132 

3D 2J.--1---____________________ --i 

!:\TEU 8 

NEU-.. 8 

'--___ -.l. __ ...... l._--'L... __ l __ -1io ___ ..... _...L_--Il ____ ....... ..:L-___ ..L. _______ .. _____ __ 
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"\ 

"'1 

I'," ':~lt:~~{!L JJ:'i~:.1 VIII~E LIST - Ilfli,NESS AS~U.;GLY (DC PANEL) 
. !~~~~------.----------------------------------~ 

TITLE DOCUMENT ,,6-. -:-:: ,T" 

45741300 
'I' . PRODUCT ' PLUTO TR,iNSPO:n 
;"',NNEAPOL,S. MINN:O:SOT~ SHEET 1 OF 2 
r=~.:.;;,;;..:;;;;;;.;,.";;;';;;;;:':';;;;':;;;';;;';:';;;;;;J,====:r================-'==="=====~-~=-=== -~-. 

REVISION STATUS OF SHEETS REVISIONS 

I i I REV. ECO DESCRIPTION DRFT CHKD APPG j 

! A .-~-~- ---
i 8 jPE.811') 

t-.f_+-+--+--l-++-jL--!::~-':':' ___ I ________ --.!.:RC!:[=L!::.:E'c:.:\S~E:!:D'---_______ _t__+ ___ +_-c-:-1~._-_ ! 
::,[E CO W.L. (,-15-(.7 I'; f---: 

f--+-++-+--+-+--.f--~=--+=:';~~+_-="::"':=--~-=--------------_+O--j-'--='--"':""I...1;·-1 1 
1 1--+--4--I--+--+-+--+--t--+-+-+-4--I---+---------+---1---I·---1 

I I 

"I 
I I --~+_+__t_-r--_+------_+------------------------+_--_t_------+_--~-----I 

f--~+++-+-+--t--t-+-+__t___1~--_+------_+---------------------------+_--_t_------+_--_+----i 
I 

~~+-~~+-~~+4Ir-~----~------------------~--t-----r--I----1 

NOTES: 
1 • DETACHED LI STS: 

2. 
A. PL 457412CO 
FOi~ ME CH. ASSY SEE 
D.:G NO. 45741200. 

I 
._-----,-----------------------------------1 

,-"-"--"'-- . -, -,-,-

~I [ :i~l~pr:a~j, : ~lj~Uj\ i TITLE DOCUMENT NO. 
:11 ..... '.: WL 45741300 E , WIRE LISTING -' 

,-, ~ 

MINNEAPOLIS. MINNESOTA SHEET 2 OF 2 
"'" r,.== 

~ ACCESS. 

-
CONOl;CTOR FIND GAUGE COLOR LENGTH ~ ACCESS, ~ 

IDENT. NO. (REF.l (REF.l (APPROltl ORIGIN i FINO NO." DESTINATION OJ FIND NO. REMARKS 
,I "\ 

1 4 16 4 J3 1 6 i FL4T R 2 
2 4 16 J3 2 ~ 6~ FL5B R 2 

3 4 16 J3 3 6l_T1 7 2 I 
4 4 16 J3 4 6 tJ T1 5 2 t 

5 5 12 C3 POS 3 CR2 LB 3 
6 5 12 Ci~l RB C1 NEG ! 

7 5 12 Cf~l RT CR2 U3 

~ 
I-

8 5 12 Cl(2 LT CR1 HB 

9 5 12 Cf<l L T1 7 --,- ~.- . - f--. 

10 5 12 FL4T L T1 1 
-._--- _.0· 

11 5 12 FLSB L T1 2 
., .. -. . - .. _-

12 5 12 4 CR2 R 3 T1 5 3 
.- --

. 

I'OI'lM AAIU' 

40860800 E 9-27 





COMMENT SHEET 

MANUAL TITLE _'""'C....,O .... N ..... T ..... R"""O .... L=.....=D=A=TA=-=-.-=B=E=10.;;..2=.-6:...;0:;..;8::........:..MA=G;.:.;N=E=T=I.;;..C_T;;:;A;.;;.:P;;....;E=--:T::.;:RA=N .. S,.;;;.P...;::;O=R=T_ 

Customer Engineering Manual 

PUBLICATION NO. 40860800 REVISION ___ J _____ _ 

FROM: NAME: _________________________________________ ___ 

BUSINESS ADDRESS: ______________________________________________ __ 

COMMENTS: 
This form is not intended to be used as an order blank. Your evaluation of this manual will be welcomed 
by Control Data Corporation. Any errors, suggested additions or deletions, or general comments may 
be made below. Please include page number references and fill in publication revision level as shown by 
the last entry on the Record of Revision page at the front of the manual. Customer engineers are urged 
to use the TAR. 

NO POSTAGE STAMP NECESSARY IF MAILED IN U. S. A. 
FOLD ON DOTTED LINES AND STAPLE 
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FlRIT CLASI I 

PER.,ITNO. 171 

NORRISTOWN, PENNA. 

--BUSINESS REPLY MAIL 
NO POSTAGE STAMP NECESSARY IF MAILED IN U.S.A. ------

POSTAGE WILL BE PAID BY 

CONTROL DATA CORPORATION 

2621 VAN BUREN AVENUE 
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