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II 
I 1. Introduction 

:1 
I, 
i 

The maintenance program described herein has been designed to: 

(a) thoroughly test the Linear Function Interpolator, and 

(b) to be used as, a tool in isolating a detected fault. 

II 
~ 
'I 

The programs then, can be used by maintenance personnel for the 

routine exercising of the LFI during scheduled (preventive) 

maintenance periods or troubleshooting the LFI after a mal-

I function has been noted in order to minimize time-to-repair. 

I To accomplish these objectives the GP computer is used to test 

I and diagnose the LFI for the purpose of isolating a defect to a 

small number of logic cards (S-Pacs) and with a minimum of 

II 
II 
I 

operator participation. 

I 
I 
I 
I 
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2. 0 General Design Philosophy 

The maintenance program may be logically separated :i.nta two 

functions: a testing function and a diagnostic function.. A ~7~ting 

function is defined as those prfJgram steps needed to determine 
"-----

whether a particular unit is or is not operating properly. The 

term "unit" is used here quite generally, and may denate a register, 

an instruction, a fHp .. flop, a gate, etc. The operation of a testing 

function results in one of two conditions: either the unit has suc .. 

cessfully passed all tests performed by the subroutines, indicating 

that the unit is in proper operation condition; or it has failed one or 

more of the tests. indicating that a defect exists. A diagnostic 

function is defined as those program steps required to isolate the 

cause of a detected failure within a unit and provide this detailed 

information to the maintenance technician. 

2. 1 Testing Function 

The testing function has been designed to detect failures in gates 

and/or flip-flops which exhibit symptoms of being improperly on 

or improperly off. The testing function exercises, in sequence, 

each Unit of the Mark I to determine whether it is functioning . 

pl'()perJ:y. The performance of testing functions through the use of 

programs implies that certain portions of the equipment are used 
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to test other portions. The logic used to test each capability is 

carefully limited to the minimum essential for the performance 

of the test. The underlying philosophy is that any given gate or 

'I 
I 
'Q 

flip-flop i~ suspect to failure unless previously tested by the 

program. The performance of the tests have, therefore, been 

sequenced so as to assure that only features that have already been 

I 
I proven reliable will be used for further testing of other capabilities. 

II 
I. 
I 

2. 2 Diagnostic Function 

The diagnostic function is initiated whenever a failure is detected 

by the testing function. The diagnostic functions are those program 

II 
I II 

steps required to isolate the cause of a detected failure and provide 

this information to the maintenance personneL The technique used 

in isolating a fault is similar to that used by maintenance personnel 

I 
1a 
j 

for manual diagnosis - except the order is reversed. In manual 

diagnosis the engineer notes the symptoms or effect and traces back 

through the logic diagrams to determine those S;;.,Pacs which if faulty, 

'I 
I 

could be the cause. The designer of a programmed diagnostic, on 

la 
j 

the other hand, assumes a component is failing then traces forward 

through the logic diagrams to determine the effect. The computer 

a '. 

i 
is then programmed to 1'l00k1l for the effect, and remember the cause. 

'I 
I 

In ITlost (almost all) instances more than one fault can cause 

identically the same effect. In order to keep the number of suspect 

~ 
j , 

" 
- E-----------_ 
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gates and/or flip-flops to a minimum the program makes use of a 

second technique which is essentially a process of elimination. 

The program eliminates suspected elements by noting those which 

were previously tested and by trying other operations which use 

the remaining elements. In this way if a particular element or group 

of elements is used for more than one operation, it is pos sible to 

further isolate a defect to the element(s) which causes two operations 

to fail. 

2.3 As sumptions 

In the interest of reducing the task to manageable proportions the 

following assumptions have been adhered to: 

(a) The program is not responsible for the diagnosis of transient 

or intermittent type failures. If a transient or intermittent 

type failure occurs during execution of the program it 

will be detected; that is the program will not come to its 

normal error free conclusion - it will come to an error 

stop, however the diagnosis will not be correct. It is for 

this reason that the program should be executed more than 

once (see looping options Sec. 3.3) when an error stop 

occurs, for transient or intermittent type failures are 

characterized by yielding different diagnosis (varying 

stop codes). 

C 
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(b) Any detected errors are caused by component failures only, 

The assumption is made that the computer has been initially 

'lde-bugged'l and therefore eliminates the possibility of 

design or wiring errors. 

(c) No more than one defect is present. It is expected that 

frequent exercise of the computer bymeans of the 

maintenance program will result in detection of a defect 

before another defect can occur. It should be noted,however" 

that if a second defect is present, it will not hamper diagnosis 

o of the first defect providing the diagnosis of the first defect 

1 

a is independent of the circuit containing the second defect. 

2.4 Operator Communications 

Whenever operator action is required the program executes a 

STOP instruction or comes to a LFI FE STOP. At this time 

any information which must be conveyed to operating personnel 

is done so via the System Instruction nixies or the System Address 

nixies of the Mark I console. The address portion of each STOP 

instruction has been uniquely coded and is defined in the Stop 

Codes List. The address at which a LFI FE STOP occurs also 

corresponds to a unique definition in the Stop Codes List. A detailed 

description on the use of Stop Codes is contained in Section 4, 
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3. Operating I.nstructions for LFI Diagnostic Program 

3. 1 Program Loading 

1. Enter Single Step Mode at location 00 0037. 

2. Mount the LFI Program Tape. 

3. Turn Drum Write ON. r .. 
4. Turn Reader Power ON. III -. 
5. Select Short Block Mode. I 

6. Select Write/Check Mode. 

7. The 210 switch may be in either position. 

8. Depress DP LOAD button. 

9. Set Drum Address to 110. c 
10. Master Clear. 

11. Depress START LOAD. 

12. After the Photo Electric reader stops, depress GP LOAD button .• 

13. Set Drum Address to 000. 
... -14. Master Clear. 

15. Depress START LOAD. 

16. After the Photo Electric reader stops, depress LFI LOAD buttop. 

17. Master Clear. ... 
18. Depress START LOAD. -
19'. After the Photo Electric reader stops, turn Drum Write OFF. 
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Start- Up Procedure 

1. Place Conditional Stop and Execute Failure OFF . 
1£ any stop conditions are present, depress Operation Continue. 

2. Continuous Replace location 00 0014 with the instruction 12 0000. 

3. Depress the NORMAL RUN/SINGLE STEP button twice; 
i. e. put the computer into Normal Run Mode and then back 
into Single Step Mode. 

4. Check the following indicators on the LFI console. 
1£ No. Vars. f 00 see Stop Code 2750. 
1£ Zone Counter f 000 see Stop Code 27 5l. 
1£ Priority Register f 0000 see Stop Code 2752. 
1£ Index Register X, Y, Z f 000, see Stop Code 2753. 

5. Place Conditional Stop ON. 

6. Enable LFI Execute Failure Test as follows: 
(a) Place Execute Failure ON. 
(b) Depress LFI button under Execute Failure. 
(c) Clear Failure Occurred Indicator by depressing 

Operation Continue. 

7. Place Instruction Replace OFF. 

8. Depress NORMAL RUN. 

9. If the MARK I stops with 27 2000 in the System Instruction 
Nixies, no failures have been detected in the LFI. The logic 
necessary to generate an LFI FE stop, however, has not been 
tested. This may now be tested by selecting option # 4. Options 
# 1, # 3, or # 4 may be selected at this time. 

If the MARK I stops with the Failure Occurred Indicator ON 
or with a 27 XXXX where XXXX 1 2000 in the System Instruction 
Nixies, a failure has been detected. For a diagnosis of faults 
causing stops of the first type, see the LFI FE Stop in Section 4 
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with the Stop Address as displayed in the System Address 
Nixies. For a diagnosis of faults causing stops of the second 
type, see Stop Code XXXX in Section 4. After either of these 
types of stops, looping option # 2 should be selected. ~~ 

Options 

# 1. 

# 2. 

# 3. 

Execute Continuously (this option may be initiated only when 
the Mark I stops with a 27 2000 or upon successful conclusion 
of option # 4). 

{a} Continuous Replace location 00 7701 with·:the 
instruction 12 0000. 

{b} Depress Operation Continue. 

The program can be conveniently stopped by turning 
Instruction Replace OFF. 

Execute Once More (this option may be initiated at any time). 

(a) Place 00 0037 in the Single Step Address Switches. 
(b) Enter Single Step Mode. 
(c) Place Conditional Stop and Execute Failure OFF. 
(d) Depress Operation Continue 
(e) Go to Step 2 of the Start· Up Procedure. 

No Error-Execute Once More (this option may be initiated only 
when the Mark I stops with a 27 2000 or upon successful 
conclusion of option # 4), 

(a) Depress Operation Continue. 

~~ The program should always be executed at least twice whenever 
an error stops occurs. This will establish whether the fault is 
transient or intermittent in which case the diagnosis is not reliable. 

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

.. 

F 
Ii •• 

f 

ra: 
i. 

i .. 
i , 

~ ... 
C 

I: 

I ,.. 
~ 

c. 



I 
13 
~ 

:~ 
I 

13 
1 

;= 

# 4. 

-9-

LFI FE Stop Circuit Test. This option may be initiated only 
when the Mark I has stopped with a 27 2000. There are a 
series of four programmed LFI Execute Failure stops which 
will te st the LFI FE Stop circuitry. 

1. Single replace location 00 7702 with the instruction 
12 0000. 

2. Depress Operation Continue. 

3. The computer should stop almost immediately at Fast Band 
location 7707. with the Failure Occurred Indicator ON. 
If this does not take place, see Stop Code 2754. 

;0 
4. Depress Operation Continue. 

5. The computer should stop almost immediately at Fast 
location 7723 with the Failure Occurred Indicator ON. 
this does not take place, see Stop Code 2755. 

~t( 
6. Depress Operation Continue. 

Band 
If 

7. The computer should stop almost immediately at Fast 
Band location 7741 with the Failure Occurred Indicator 
ON. If this does not take place, see Stop Code 2756. 

'f"L 
8. Depress Operation Continue. 

9. The computer should stop almost immediately at Fast 
Band location 7761 with the Failure Occurred Indicator 
ON,. If this does not take place, see Stop Code 2757. 

10. The complete LFI has now been tested and no failures 
have been detected. At this time options # 1 or # 3 ITlay 
be selected. 
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4. Stop Codes List 

Upon detection and diagnosis of a failure the program will stop. If 

the stop is due to the execution of a STOP instruction, the address 

portion of the stop instruction is uniquely coded and can be found 

in the list which follows. As a cross check the list also provides 

the location at which the stop should occur. If the stop is due to 

an LFI FE STOP, the stop code is written as LFI FE and the location 

of the stop provides a unique listing. Note that the band addres s 

listed, is the physical band address and bears no relationship to 

the sequence in which the bands are executed. In some instances the 

fault is not detected by the program but is detected by a manual 

procedure, in this case a drum address is not applicable, and is 

indicated as N IA. The diagnosis should not be relied upon if the 

stop code occurs at a location different than that listecl. A more 

detailed description of this conditionappears in section 5. 

The diagnosis specifies the S-Pac(s), the gate or flip-flop on 

the S-Pac, the card type and the logic drawing number which 

contains the S-Pac. For example: 

5C19 (9, 13) DN-30, 041-3 

indicates that the gates associated with pins 9 and 13 of S-Pac 

5C19 are suspect. Note that the pin numbers are used only to 

identify the suspect gate or flip-flop on the card. DN-30 is 

the card type and the logic is shown on drawing number 041, sheet 3. 
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Stop 
Code 

LFI FE 

LFIFE 

Stop 
Locs. 

Any Address 
f. 00 7707 
:f: 00 7723 
f. 00 7741 
f. 00 7761 
and not li ste d 
below with an 
LFI FE Stop 

00 0037 

LFI FE 00 0073 

LFI FE 00 0076 

-11-

Diagnosis 

4F14 (13, 17) DN-30, 054 
Also console logic associated with 
the LFI FE Stop 

If Priority Reg. = 0000 
4F14 (17) DN-30, 054 

If Priority Reg. = 1111 
4R2 (14) DC-30, 075 

If No. Vars. = 00 
4R2 (6) DC - 3 0, 075 

If No. Vars. = 11 
4F14 (13, 17) DN-30, 054 
4R6 (27, 16) DI-30, 075 
4R3 (6) DI-30, 075 

If Zone Counter ,= 000 
4Rl (9) BC -30, 075 
4R7 (27, 33) DI-30, 075 
4M (CR4) ,075 

If Zone Counter::: 010 
4R2 (6) DC - 3 0 , 075 

L 



Stop Stop 
Code Locs. 

LFI FE 00 0100 

LFI FE 00 0102 

LFI FE 00 0111 

-12-

Diagnosis 

4R1 (33, 9) BC-30, 075 
4R7 (27, 33) DI-30, 075 
4M (CR4) , 075 

If Zone Counter = 100 
4R2 (30, 6) DC-30, 075 

If Zone Counter = 000 
4R1 (25) BC-30, 075 

4M (CR3) , 075 

If Zone Counter = 101 
4R4 (32) DN-30, 075 
4R1 (33) BC-30, 075 

If Priority Reg. = 1001 
4R3 (34, 33, 7) DI-30, 075 
4R2 (1 S) DC - 3 0, 075 
4FlS (13) DN-30, 054 
4F17 (2S) FF-30, 054 

If Priority Reg. = 010 1 
4R6 (34) DI-30, 075 
4R3 (27) DI-30, 075 
4R2 (22) DC-30, 075 
4F1S (21) DN-30, 054 
4F17 (23) FF-30, 054 

If Priority Reg. = 0011 
4R6 (33) DI-30, 075 
4R3 (12) DI-30, 075 
4R2 (26) DC-30, 075 
4Flb (13) DN-30, 054 
4F17 (16) FE-30, 054 
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[I 
C Stop Stop 

I 
Code Locs. Diagnosis 

II LFI FE 00 0111 1£ Priority Reg. = 1111 

(Cont'd) 4R3 (34) DI-30, 075 

I 
5D24 (35) , 125 

1£ Priority Reg. = 0001 

C 
4F14 (9. 13) DN-30, 054 

1£ Priority Reg. = 1011 

a 4Rl (27) BC-30, 075 

I i; 

1
m 

LFIFE 00 0123 4Rl (27) BC-30, 075 

la 
I 

LFI FE 00 0170 4Rl (27) BC-30, 075 

II 
LFI FE 00 0262 4F17 (11) FF-30, 054 S 4F16 (17) DN-30, 054 

I 4R4 (21) DN -30, 075 

:1 
II 
~ LFI FE 00 0670 4R4 (29) DN-30, 075 

'I 

il LFI FE 00 0672 4R 7 (34) DI-30, 075 
j 

II 
f 

,1 
1 



Stop Stop 

Code Locs. 

LFI FE 00 1073 

LFI FE 00 1075 

LFIFE 001117 

-14-

.Diagnosis 

4R3 (7, 33) DI-30, 075 
4R7 (33) DI-30, 075 

If Priority Reg. = 1101 
4R3 (7, 33) DI-30, 075 
4R7 (33) DI-30, 075 

If Priority Reg. = OlDl 
4F17 (23) FF-30, 054 

If Priority Reg. = 0011 
4F17 (16) FF-30, 054 
4F18 (35) DN-30, 054 

If Priority Reg. = 0111 
4F18 (17) DN-30, 054 

If Priority Reg. = 0101 
4R2 (22) DC-30, 075 

If Priority Reg. = 0011 
4F16 (9) DN-30, 054 
4F17 (16) FF-30, 054 

,-
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Stop 
Code 

2000 

2001 

2002 

2003 

2004 

Stop 
Locs. 

00 7701 

00 0072 

00 0110 

00 0116 

00 0122 

-15-

Diagnosis 

The LFI diagnostic has been successfully com
pleted. The logic neces sary to generate an LFI 
FE stop, however, has not been tested. This 
may now be tested by selecting option # 4. 
You may at this time select option # 1, # 3, 
or # 4 as described in the operating instructions. 

4F15 (17) DN-30, 054 

4R3 (16) DI-30, 075 
4F15 (17) DN-30, 054 

If Zone Counter = 101 
4R4 (13) DN -30, 075 

If Z one Counter = III 
4R7 (12) DI-30, 075 
4R5 (33) FF-30, 075 

Pos sible fault in INT 3 bit from drum 
2FP12-J 

k--
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Stop Stop 
r' .. , 

Code Locs. Diagnosis 

fill 
2005 00 0127 If Zone Counter = 110 

1 

~ 
4R4 (13) DN-30, 075 

If Zone Counter = III C 4R6 (7) DI- 30, 075 
4R5 (27) FF-30, 075 

C 
!ilia 
i .. 

2006 
I 

00 0133 Possible fault in INT 4 bit from drum 

~. 2FP12-L 

I 

C 
2007 00 0210 4F28 (23) DI-30, 081 r-

Ill. 
3D9 (26) DI-30, 437-3 

I' 

r-
~! 

... ' 

~! 
2010 00 0214 4F28 (6) DI-30, 081 I 

3D8 (10) DN-30, 437-3 ~ 

lit 
I 

r-.. 
i 
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~ 
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Stop 
Code 

2011 

Stop 
Locs. 

00 0261 

-17-

Diagnosis 

LFI does not execute a store into core 
memory. 

(a) If Z one Counter = 000 
4R6 (6, 12) DI-30, 075 
4Rl (33) BC-30, 075 
4L2 (35) , 075 
4R 7 (34) DI-30, 075 
6C4 (33) , 231-1 

(b) If (Zone Counter = Ill)· (Priority Reg. 
= 0000) • (No Vars. = 00) 

4R3 (34) DI-30, 075 
4R2 (14) DC-30, 075 
4N13 (11) FF-30, 126-3 

(c) If (Zone Counter = Ill)· (Priority Reg. 
= 0001) 

4R4 (13) DN-30, 075 

(d) If (Zone Counter = 111)· (Priority Reg. 
= 0000) • (No Vars. = 11) 

Single step advance to location 00 0277 

1. If Priority Reg. bit 7/0 = ° 
4F17 (11) FF-30, 054 
4FlS (9) DN-30, 054 
4F16 (17) DN-30, 054 
4R4 (21, 13) DN-30, 075 

2. If Priority Reg. bit 7/0 = 1 
4F16 (35) DN-30, 054 
4F15 (17,21) DN-30, 054 
4F14 (21, 25) DN-30, 054 
4F9 (13, 17, 9) DN-30, 054 
4Fl1 (IS) PA-30, 054 
4F25 (11) FF-30, 054 
4R3 (16) DI-30, 075 
3D9 (11) DI-30, 437-3 



Stop Stop 
Code Locs. 

2011 00 0261 
(Cont'd) 

2012 00 0305 

2013 00 0360 

2014 00 0370 

2015 00 0367 

2016 00 0400 

-iiF-

-18-

Diagnosis 

(e) If Z one Counter f: 000 or III 
4N3 (33, 25) BC-30, 075 
4Rl (27, 6, 20) BC-30, 075 
4M (CR5) , 075 

(f) Also it is possible that LFI band 1, or 
LFI band 3: is not being executed con
currently with the GP Fast Band 

4Rl (20) BC-30, 075 

Possible fault in INT 8 bit from drum 
2FP12- V 

4F28 (7) DI-30, 081 

Possible fault in INT 1 bit from drum 
2FP12-D 

4F28 (16) DI-30, 081 
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I 

0 Stop Stop 

I 
Code Loes. Diagnosis 

:0 2017 00 0377 Possible fault in INT 2 bit from drum 
j 2FP12-F 

Ie 
I 

i~ 
I 2020 00 0410 4F28 (12) DI-30, 081 

!O 3D8 (18) DN-30, 437-3 

I 
ie 
I 

Ie 2021 00 0407 Possible fault in INT 5 bit from drum 
2FP12-N 

I 

!a 
I 

:a 2022 00 0420 4F28 (27) DI-30, 081 
I 3D8 (14) DN-30, 437-3 

IQ 
I 

I~ 
2023 00 0417 Possible fault in INT 6 bit from drum 

C 2FPI2-R 
" 

,C 
I 2024 00 0440 4F28 (33) DI-30, 081 Ie 3D6 (6) DN-30, 437-3 

0 
C 

= 
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Stop Stop .. 
Code Locs. Diagnosis I 

2025 00 0437 Possible fault in INT 7 bit from drum C 
2FP12-T I. 

C 
C 

2026 00 0450 4F28 (34) DI-30, 081 ... 
3D6 (14) DN-30, 437-3 -. , 

1 

r-
I! -.: 

I .. 
2027 00 0447 Possible fault in INT 8 bit from drum r 

~. 
2FP12-V i 

C 
I 

r-
oo 0463 Possible fault in INT 8 bit from drum 

.. 
2030 

2FP12-V ,. 
ii-

I 
r 
ill 

2031 00 0473 4F21 (17) DN-30, 081 .. 
4F27 (22) DC-30, 081 ) .. 
4F26 (12, 16) DC -30, 081 
3D6 (18) DN~30, 437-3 t 

,. 
~ 

i 
2032 00 0503· Possible fault in INT 9 bit from drum Ci 

ZFP12-X 

I 
C

l 

r .. 
"* 
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I 

'0 Stop Stop 

I Code Locs. Diagnosis 

0 ' - 2033 00 0513 Possible fault in INT 8 bit from drum 
I 

2FP12- V I 

:0 
I 
Ie 

2034 00 0523 4F12 (35) DN-30, 081 I 

I 
4F21 (21) DN-30, 081 Q 4F27 (6) DC-30. 081 " I 4F26 (6) DI-30, 081 I 

ie 3D6 (10) DN-30, 437-3 

I 

I 
a 
Ie 2035 00 0533 Possible fault in INT 10 bit from drum 

ZFP12-Z 

i 

Ie 
I 

Ie 2036 00 0543 Possible fault in INT 8 bit from drum 
I 2FP12- V 

Ie 
I 
I C 
i 2037 00 0553 Possible fault in INT 9 bit from drum 

Ie ZFP12-X 

j 

Ie 
I 

c 2040 00 0563 See Stop Code # 2035 

I 

C 

:= I 





Ie 
I -23-:a 
I 

I~ Stop Stop 
Code Locs. Diagnosis I 

iC 2047 00 0632 See Stop Code # 2041 

I 

I 
C 

iC 
I 

2050 00 0643 See Stop Code # 2037 

I 
0 
'e 
I 

2051 00 0653 See Stop Code # 2040 

'e 
I 

IC 2052 00 0652 See Stop Code # 2041 

1= I la 
2053 00 0702 4R5 (23) FF-30, 075 

I 4R6 (7) DI-30, 075 a 
j 

iC 
I 

00 0706 I 2054 Possible fault in INT 4 bit from drum 

:C 2FP12-L 

I 

:a 
I 

D 2055 00 0713 4R5 (28) FF-30, 075 

I 
4R 7 (12) DI-30, 075 

= ". 
I 
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Stop Stop 
j 
ill 

Code Loes. Diagnosis .. 
2056 00 0717 Possible fault in INT 3 bit from. drum. 

i .. 
2FP12-J I 

fill 

~ 
I 

C 
2057 00 0742 4F26 (6) DI-30, 081 

4F27 (6) DC-30, 081 ~ 

4F24 (13, 21) DN-30, 081 1aI, 
4F23 (13, 21) DN-30, 081 I 
4F22 (13, 21) DN-30, 081 C 4F21 (13, 21) DN-30, 081 
4F12 (32) DN-30, 081 

~ 

... 

C 
2060 00 0746 4F26 (12, 16) DI-30, 081 

4F27 {18, 22} DC-30, 081 .. , 
; 

4F24 (9, 17) DN-30, 081 .. 
4F23 (9, 17) DN-30, 081 
4F22 (9, 17) DN-30, 081 r 
4F21 (9, 17) DN-30, 081 .. 

fill .. .. 
2061 00 0752 4F28 (34) DI-30, 081 J. 

C 
... 

2062 00 0761 Possible fault in INT 7 bit from. drum. ~ 
2FP12-T 

fill 

~ 

~ , .. 
~ , 

~i 

1-



10 

C 
-25-

I 

;0 Stop Stop 

I 
Code Locs. Diagnosis 

10 2063 00 0762 4F28 (33) DI-30, 081 

I 

:0 
I 

0 2064 00 0771 Possible fault in INT 6 bit from. drum. 

I 2FP12-R 

I~ 
~ 

I 2065 00 0772 4F28 (27) DI-30, 081 

I 

C 
C 

I 2066 00 1001 Possible fault in INT 5 bit from. drum. 

ia 2FP12-N 

I 

!C (I 

I 

I 

= 
2067 00 1002 4F28 (12) DI-30, 081 

I 

I 

Q 
Ie 2070 00 1006 4F28 (6) DI-30, 081 

I 

0 
.~ 2071 00 1007 4F28 (23) DI-30, 081 1: 

I 

'C 

I~ 1 



Stop 
Code 

2072 

2073 

2074 

2075 

2076 

t -

Stop 
Locs. 

00 1047 

00 1050 

00 1055 

00 1056 

00 1111 

1-26-

Diagnosis 

Possible fault in INT 2 bit from drum 
4FP12-F 

4F28 (16) DI-30, 081 

Possible fault in INT 1 bit from drum 
2FP12 .. D 

4F28 (7) DI-30, 081 

If No. Val's. = 01 
4R 1 (6) BC - 3 0 , 075 
4R7 (33, 27) DI-30, 075 
4R4 (29) DN- 30, 075 

1£ No. Vars. = 11 
4R2 (6, 14) DC-30, 075 
4N13 (11) FF-30, 126-3 

If No. Vars. = 00 
4R6 (23) DI ... 30. 075 
4R2 (10) DC-30, 075 
4L2 (21) DN-30, 075 
4M (CR6) ,075 

r 

i 

C 
I 

r .. 
fill 
I, .. I 

I ,. 
.." 

I 

C 
I 

Ci 
C 

C 
C 
r .. 
t
i. 

I 

I 

I 
f'II 
I .. 

I; 

C 
I ,.. 

I 

I.. 
I 

~, .. 
i 
II.-



I 
I 

:0 
I 

.27-'C ': 
I 
I 

= 
Stop Stop 

I 
Code Locs. Diagnosis 

'0 2077 00 1112 4R3 (7,33) DI-30" 075 

I 4R 7 (33) DI-30, 075 

'e 4R1 (6) BC-30, 075 

I 

I 
0 
C 2100 00 1125 4R3 (27) DI-30, 075 

I 

I 
C 
'e 2101 00 1135 4R 7 (34) DI-30, 075 

4R2 (6) DC-30, 075 
I 

,0 
I 

[a 2102 00 1136 4R3 (27) DI-30, 075 
i 4R6 (34) DI-30, 075 

Ie 4R 7 (34, 27) DI-30, 075 

I 

I 
a 
Ie 2103 00 1165 4R2 (14) DC-30, 075 

00 1171 4N13 (11) FF-30, 126-3 
I 00 1175 

:c 00 1215 

I 

I 
~ 

'e 2104 00 1176 4R3 (27) DI-30, 075 

I 

1= I 

;1 
I 
---- -I _ .-. 



Stop 
Code 

2105 

Stop 
Locs. 

00 1441 

Diagnosis 
.' . . -~ 

(a) IfIL Flip Flop of Cycle Counter:;: 1 
: 4:R9 (20) BC .. 30, 057 ... 2 
4R7 C6 t 7) DI~30;J 057~lt2 
4KIO (32~ 26) PA-30~ 057 ... 2; 046·01 
4R12 (6. 18) DC·dOt 057.,.2 
4Rll (8} PA~301' 057 ... 2 
4H18 (27) BC·30~ 047 ... 1 
4R14 {14}61:DC~~O.'::,Oij'",1 
4R16 (8)PA ... 30 t 057 ... 1 

(b) Jf (XL Flip Flop of Cycle Counter = 0) and 
(Word Counter> Oon 

4K10 (26} PA .. 30~ 046'!!'1 
4H28 (2 7., 20; 18) BC ... 30~ 046 ... 1 
4K8 (23) FF-30. 046-1 
4Kll {34, DI ... 30~ 046 ... 1 

(c) If (IL Flip Flop of Cycle COUIJ.t~r ::: 0) and 
(y Reg. 2"1~ 2"2. 2 - 3 :f: 000) 

4HI9 (11) FF .. 304' 047 ... 1 
4H14 (28" 11) FF~30, 047~1 
4HIS (7, 16, 12) DI ... 30, 047 .. 1 
4Fli (26) PA ... 30, 054 
4F13 (Zt) DN·dO, 054 

(d) 1£ (IL Flip Flop of Cycle Counter = Orand 
(Curve Counter t 000) 

4KIO (26) PA .. 30~ 046 .. 1 
4Hl8 (l8 •. 20, 27) BC ... 30, 047-1 
4K8 (23} FF .. 30~ 046 .. 1 
4Kll (34) DI ... 30, 046,..1 

(el 1£ (IL Flip Flop of Cycle Counter = 0) and 
(:{Z'Reg.2 .. 1~ 2 .. 2 , 2",3 :f: 000) 
, 4H7 (l6~ 28, 11) FF ... 30 r 048":1 

4H6 (27 1 23 t 34) DI .. 30~ 048 .. 1 
4Fll (32) PA ... 30~ 054 
4F1S (13) DN .. 30. 054 

... 
i 
~ 

r .. I 

I 
JIIII' 

~, 
I r: ... 
I 

r-.. 
I 

C 
I 

r.. 
I 

C 
I 

C 
I 

~ ... 

~ 
I 

.... , .. 



Ie 
!e 
I~ 
I 

:~ 
I 

'e 
I 
'~. -.. 
I 

I 

I 

~ • 
" -.i 

C 
I 

C 
I 
; N. 

II 
I :c 
I 

'a 
I 
'~ 

I 

.. 
= I 
!~ 
I 

'e 
I 

'I 
I II 
I 

Stop Stop 
Code Lacs. 

2105 00 1441 
(Cont'd) 

2106 00 1442 

-29-

Diagnosis 

(f) If (lL Flip Flop of Cycle Counter = 0) and 
(Page Counter :f 000) 

4KI0 (26) PA-30, 046-1 
4H9 (IS, 20, 27) DC-30, 04S-1 

(g) If (lL Flip Flop of Cycle Counter = 0) and 
(Cycle Counter 22 = 1) 

4R9 (IS) BC-30, 057-2 

(h) If lL Flip Flop of Cycle Counter = 0 
but (b), (c), (d), (e), (f), or (g) are not true 

4H26 (16, 12, 33, 27,7,6) Dl-30, 046-1 
4H27 (21) DN-30, 046-1 
4FI0 (9) DN-30, 046-1 
4H16 (16, 12, 33, 27, 7, 6) Dl-30, 047-1 
4H17 (13, 21) DN-30, 047-1, 04S-1 
4HS (16,12,33,27,7,6) Dl-30, 04S-1 
4K7 (13, 21, 9, 17) DN-30, 076 
4K9 (7) Dl-30, 076 
4KS (33) FF-30, 076 

4R 1 ° (33) D I - 3 ° , 076 
4R6 (27) Dl-30, 075 
4R3 (6) Dl-30, 075 
5C26 (24) BP, 057-1 
4R13 (6) Dl-30, 057-1 
4R14 (14) DC-30, 057-1 
4R 1 5 (33, 34) D I - 3 ° , 05 7 - 1 
4R5 (12) FF-30, 057-2 

(a) If (lL Flip Flop of Cycle Counter = 1) and 
F N Register = 00000) 

4L2S (2S) FF-30, 126,..1 
4L27 (27, 23) Dl-30, 126-1 
4L25 (9) DN-30, 126-1 
4L22 (30) FCG, 126-1 
4N2S (23) Dl-30, 073-1 
4R 11 (S) P A - 3 0 , 057 - 2 
4KI0 (26) PA-30, 046-1 
4H1S (27) BC-30, 047-1 

= 



Stop Stop 
Code Locs. 

2106 00 1442 
(Cont'd}, 

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

(b) 

I?iasnosis, 

If (IL Flip Flop of Cycle Counter = 1) and 
F N Register :f:. oooool 

4R9 (20) BC-30~. 057~2 
4R7(6~ 71 DX··<30. 057 .... 11 2 
4K10 (32. 26) PA ... 30 t 057 .... 2~ 046 ... 1 
4R12 (6, 18) DC .. 30~ 057 ... 2 
4Rll (13) PA~306 0'57 .. 2 
4H18 '(27' BC.dO. 047",,1 

(c) If (lL Flip Fl<Dp of Cycle Counter = 0) and 
(Word Counter,. 010l 

See Stop Code #~1 05('0' 

(d) IF (IL Flip Flop of Cycle Counter = 0) and 
(Y Reg. 2"1~ 2""2." 2",3 .,. 000) 

See Stop ,Code #2105 tel 

{e} If (IL Flip Flop of Cycle Counter = 0) and 
(Curve Counter -f OOO} 

See Stop Code #2105 (d) 

(:f) If (IL Flip Flop of Cycle Counter = 0) and 
(Z Reg. 2""1. 2-2 , 2",,3 f 000) 

See Stop Code #2105 (e' 

(g) If (IL Flip Flop of Cycle Counter = a) and 
(Page Counter f:. 000) 

See Stop Code #2105 {Il 

(h' If (XL Flip Flop of Cycle Counter = 0) and 
(Cycle Counter 22 ::: 1) 

See Stop Code i/:Z105 (g) 

(i) If IL Flip Flop of Cycle Counter = 0) , 
but (c), (d),. (e),. (f), (g), or (h) are not true 

4R14 (14) DC ... 30, 057 ... 1 
Also See Stop Code 12.10.5 (h) 

-~. 

I 
pi' ... 

I ,.. 
Ii .. 

I 
r 
~ 

I 

C 
I 

C 
,.1 
.." 

I 

C, 
I 

C 

I 
I 

r .. , 

r 
till 

C 
r' 
.." 

I 

I 

I 



Stop 
Code 

2107 

2110 

Stop 
Locs. 

00 1443 

-31-

Diagnosis 

(a) If Word Counter.> 011 
See Stop Code # 2105) (b) 

(b) If Y Reg. 2- 1 , 2-2, 2- 3 f. 000 
See Stop Code #2105 (c) 

(c) If Curve Counter 1= 000 
See Stop Code #2105 (d) 

(d) If Z Reg. 2-
1

, 2-2, 2- 3 f. 000 
See Stop Code #2105 (e) 

(e) If Page Counter i 000 
See Stop Code #2105 (f) 

(£) If Cycle Counter 22 = 1 
See Stop Code #2105 (g) 

(g) If neither (a), (b), (c), (d), (e), (f) 
nor (g) are true 

4K10 (26) PA, 046-1 
4H1S (27) BC-30, 047-1 
4N6 (S) PA-3S, 132-2 
4Rll (S) PA-30, 057-2 
Also See Stop Code #210S (h) 

4N26 (2S) FF-30, 073-1 
4N2S (23) DI-30, 073-1 
4R13 (33) DI-30, 057-2 
4R7 (23, 16) DI-30, OS7-2 
4RS (17) BO, OS7-2 
4R10 (34) DI-30, OS7-2 
4R 12 (3 0 , 3 3) DC - 3 0, 0 S 7 - 2 
4Rll (IS) PA- 30, OS7-2 
4K10 (26) PA-30, 046-1 
4H1S (27) BC-30, 047-1 

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



,.. 
~ 

i 
""32:,,, r" 

~ 
I 

Stop Stop C, 
Code Locs. Diagnosis I 

(a) 4N19 (23) DI.dO t 

r-
2112 00 1540 073 .. 2 ... 

4LI2 (27) DI ... 30~ 126~2 I 
~ 

(b) 4R1 0(341 DI .. 30, 057 ... 2 ~ 
4R12 (30. 33) DC .. 30, 057~2 I 
4R 7 (23 f 16) DI.,.30, 057 ... 2 r .. 

~ 

~ 

2113 00 1560 4N20 (23) DJ...30 J 073",,2 ~ 
4L20 (12) DJ..30, 126 ... 2 '-
Also See Stop Code #2112 (b) I 

jlll!i , 
l-

I 
~ 

I. 
2114 00 1600 4N21 (6) DI*30~ 073 .. 1 

4L20 (6) DI ... 30, 126 .. 2 ..-
Also See Stop Code #2112 (b) ... 

I -' ., 
,. 

2115 00 1620 AN21 (23) DI-30, 073 .. 1 ... 
4L20 (34) DI ... 30, 126 ... 1 
Als 0 See Stop Code #2112 (b) r .. 

I 

r .. 
2116 00 1640 4N23 (23) Dh30, 073 ... 1 f'I' 

4L20 (27) Dr-'30 t 126".1 I-
Also See Stop Code #2112 (b) 

C 
C ,. .. 

;;)I~ - -I I 



I 

i~ 
I 

-33-

:C 
I 

C Stop Stop 

I 
Code Locs. Diagnosis 

:c 2117 00 1660 4N25 (23) DI-30, 073-1 

I 
4L27 (12) DI-30, 126-1 

C 
Also See Stop Code #2112 (b) 

I 

Ie 
I 

I 
2120 00 1700 4N27 (6) DI-30, 073-1 

C 4L27 (6) DI-30, 126-1 

I Also See Stop Code #2112 (b) 

Ie 
I 

Ie 
2121 00 1720 4N27 (23) DI-30, 073-1 j 

C 
4L27 (34) DI-30, 126-1 
Also See Stop Code #2112 (b) 

a 
~c 2122 00 1740 4N28 (16, 23) DI-30, 073-1 

4L27 (27) DI-30, 126-1 
4L25 (9) DN-30, 126-1 I ,-
Also See Stop Code #2112 (b) 

C ·E I 
I 

I 2123 00 2Q26 (a) If F Register # ° 
N 

4K26 (27) DI-30, 055 

II 4K27 (33) FF-30, 055 
4R28 (23, 33) DI-30, 068 

I 

,~ (b) If Accumulator Rank B = ° 
4N28 (27) DI-30, 073-1 

I 

II 
j 

I 



Stop 
Code 

Stop 
Locs. 

2123 00 2026 
(Cont'd) 

2124 00 2036 

2125 00 2037 

2126 00 2047 

piagnll>sis 

{c} If neither of the above conditions are true 
4L24 {12J DI.,30 t 126.,.1 
4L25 .(9) DN"l'30~ 126..,.1 
4L27 .(27l DI ... 30~ 126~1 
4N28 ('23') DI-..30 f 073.,.1 

4N28 (23,. 16'j'DI ... 30$ 073 ... 1 
4N26t281 FF.30t 073 .. 1 

4L25 (9} DN<!<30~ 126 ... 1 
4L27 (27" Dl1o.30, 126 ... 1 
4N28 '(23) DI ... 30, 073@il 
4K10 (al PA·,dO, 076 
4K9 (6) Dh30 t 076 

(a) If F N Register :f 0 
4K26 (341' DI .. 30~ 055 
4K27 ~(27) FF .... 30,. 055 
4R28{27~ 34l DI~30. 068 

(b) 1£ Accurnulato;t' Rank B ::;t 0 
4N27 't27J Dh30, 073 .. 1 

(c) If neither of the above conditions are true 
4L24 (;16~ DI.,-30~ 126 ... 1 
4L27 (27~ 34) DI ... 30~ 126 ... 1 
4L25 (9) DN .. 30~ 126"",1 
4N27 (23) Dr~30, 073~1 
4N28 (23) Dr.dO., 073".1 

I ; 

~ 

"i -... 
c 
c 
... 
c -
c 

I 

..... 

c 
c 
c .. 
i 

--



la 
I 

:a -35-

! 
C Stop Stop 

I 
Code Locs. Diagnosis 

Ie 2127 00 2057 (a) If (Ace. Rank B 2- 1 = 0) and 
(Ad de r 2 - 1 = 1) 

I 4L24 (27, 7) DI-30, 126-1 

II 4L26 (16, 33) DI-30, 126-1 
4K28 (27) DI-30, 055 

I 4L22 (28, 29) FCG, 126-1 Ie 
(b) If (a) condition is not true 

Ie 4L26 (23) DI-30, 126-1 
4L27 (33, 34, 27) DI-30, 126-1 

I 4L28 (23) FF-30, 126-1 
4L25 (9) DN-30, 126-1 

C 4N27 (23) DI-30, 073-1 'i I 4N28 (23) DI-30, 073-1 I 

Ie 
I 

II 
2130 00 2070 4N27 (23, 16) DI-30, 073-1 I 

4N26 (23) FF-30, 073-1 

:'~ 
I~ 

I. 2131 00 2071 4N27 (23) DI-30, 073-1 
4N28 (23) DI-30, 073-1 

I 4L27 (27, 34) DI-30, 126':'1 

1
0 4L25 (9) DN-30, 126-1 

4N6 (8) PA-35, 132-2 

Ie Also See Stop Code #2122 (b) 

I 

:=, 
2132 00 2111 (a) If F Register f. ° I 

:a N 
4K26 (6) DI-30, 055 
4K27 (12) FF-30, 055 

I 4R28 (6, 7) DI-30, 068 

a 
II 



.. 
~ 

-36- C 
1 

Stop Stop jill 

Code Locs .. Diagnosis ~I 
I' 

2132 00 2111 (b) t£ Accumulator Rank B = ° i ' 
(Cont'd) 4N25 (27) DI-30~ 073 .. 1 -i 

I 

(c) If neither of the above conditions are true C 
4L23 (23) DI-30, 126-1 
4L27 (6, 34) DI-30, 126-1 

C 4N27 (6, 23) DI-30, 073-1 
Also See Stop Code #2112 (b) I 

~ 
~, 

! 
~.' 

If (Ace. Rank B 2"'2 = 0) and 
.. 

2133 00 2122 (a) 
(Adde r 2" 2 = 1) r-4L24 (34, 6) DI .. 30, 126-1 .. 

4L26 (12, 34) DI ... 30, 126·1 
4K28 (34) DI-30, 055 ~ 
4L22 (l0, 28) FCG, 126-1 ~ 

{b} If (a) condition is not true 

C 4L26 (27) DI-30, 126·-1 
4L27 (6, 7, 34) DI .. 30, 126-1 
4L28 (16) FF-30, 126-1 ~ 
4N27 (6 1 23) DI-30, 073-1 i ... 
Also See Stop Code #2112 (b) I ... 

-I 
C 

2134 00 2142 4N25 (7) DI ... 30, 073 .. 1 
4N26 (16) FF .. 30, 073-1 t: 4N27 (6) DI-30~ 073-1 
Also See Stop Code #2112 (b) ,. 

''-
r 

2135 002143 4N27 (6, 23) DI-30, 073-1 ... 
4L27 (6, 34)DI ... 30, 126 ... 1 
Also See Stop Code #2112 (b) C 

C 
, ------ ----. --, 



I II 
I -37-:0 
i 

:0 Stop Stop 
Code Locs. Diagnosis 

I 

Ie 2136 00 2153 (a) If F N Register f. ° 
4K26 (12) DI-30, 055 I 4K27 (6) FF-30, 055 

,a 4R28 (16, 12) DI-30, 068 

1 
(b) If Accumulator Rank B = 0 

Ie 4N24 (27) DI-30, 073-1 

1 
(c) If neither of the above conditions are true 

'I 4L17 (16) DI-30, 126-1 

I 
4L27 (6, 12) DI-30, 126-1 
4N25 (23) DI-30, 073-1 

ID 4N27 (6) DI-30, 073-1 

I Also See Stop Code #2112 (b) 

I 
a 

10 
00 2164 (a) If (Ace. Rank B 2 -3 = 0) and I 2137 

II 
(Adder 2- 3 = I) 

4L23 (33, 27, 6, 7) DI-30, 126-1 
, 4K28 (6) DI-30, 055 

D 4L22 (9, 10) FCC, 126-1 

i (b) If (a) condition is not true 

II 4L23 (12) DI-30, 126-1 
4L27 (12, 16, 6) DI-30, 126-1 

I 4L28 (11) FF-30, 126-1 

1= 

4N25 (23) DI-30, 073-1 
4N27 (6) DI-30, 073-1 

j Also See Stop Code #2112 (b) 

:a 
I 

I 
I 2140 00 2175 4N25 (16, 23) DI-30, 073-1 II 4N26 (11) FF-30, 073-1 

Also See Stop Code #2112 (b) 

I il 
I, 
j 



Stop 
Code 

2141 

2142 

2143 

Stop 
Locs. 

00 2176 

00 2206 

00 2217 

-38-

Diagnosis 

4N25 (23) DI-30, 073.-01 
4N27 (6) DI-30, 073-1 
4L27 (6, 12) DI-30, 126-1 
Also See Stop Code #2.l12 (b) 

(a) If FN Register :f 0 

4K26 (23) DI-30, 055 
4K24 (33) FF .. 30. 055 
4R25 (23, 33) DI-30, 068 

(b) If Accumulator Rank B = 0 
4N24 (16) DI-30, 073-1 

(c) If neither of the above conditions are true 
4L17 (12) DI.30, 126-1 
4L20 (27) DI .. 30, 126-1 
4L27 (12) DI-30, 126-1 
4N23 (23) DI-30, 073 ... 1 
4N25 (23) DI-30, 073 .. 1 
Also See Stop Code #2112 (b) 

(a) If (Ace. Rank B 2 -4 = 0) and 
(Adder 2",,4 = 1) 

4L17 (34, 6) DI-30, 126-1 
4L19 (16, 33) DI-30, 126-1 
4K28(l2) DI-30, 055 
4L22 (8, 9) FCG, 126-1 

I T -

r-
i • 

! 

C 
I 

~ 
~ 

I 
r- ' 
\., 

'j 

r • 
I 

fit: ! 

\.: 

r.. I 
I, 

~ 

-• -
r
~. 

i 

Ci 

c 
C 

i 
I 

.. i 

~, 



I 

:a 
I 

;0 -39-

I 

Ie Stop Stop 
Code Locs. Diagnosis 

I 

0 2143 00 2217 (b) (f (a) condition is not true 

10 
(Cont'd) 4L19 (23) DI-30, 126-1 

4L20 (23, 27) DI-30, 126-1 
4L21 (28) FF-30, 126-1 

Ie 
4L27 (12) DI-30, 126-1 
4N23 (23) DI-30, 073-1 
4N25 (23) DI-30, 073-1 

I 
Also See Stop Code #2112 (b) 

10 
I 

0 4N22 (28) FF-30, 073 .. 1 
I 

2144 00 2230 

Ie 
4N23 (16, 23) DI-30, 073-1 
Also See Stop Code #2112 (b) 

I
C 
a 2145 00 2231 4N23 (23) DI-30, 07 3 - 1 

I 
4N25 (23) DI-30, 073-1 

10 
4L20 (27) DI-30, 126·1 
4L27 (12) DI-30, 126-1 

I Also See Stop Code #2112 (b) 

!~ 
I 

'0 
I 2146 00 2241 (a) If FN Register f:. ° 
IC 4K24 (27) FF ... 30, 055 

4K26 (33) DI-30, 055 
I 

j 4R25 (27, 34) DI-30, 068 

i~ I ~ 

I 
(b) If Accum.ulator Rank B = ° 

4N23 (27) DI-30, 073-1 

Ie 
I 

I 
C 
il 
I 

~~~----



Stop Stop 
Code Locs. 

2146 00 2241 
(Cont'd) 

2147 00 2252 

2150 00 2263 

2151 00 2264 

-* 

-40-

Diagnosis 

(c) If neither of the above conditions are true 
4L15 (16) DI.30, 126-2 
4L20 (27, 34) DI-30, 126-1 
4N21 (23) DI-30, 073-1 
4N23 (23) DI-30, 073-1 
Also See Stop Code #2112 (b) 

(a) If (Ace. Rank B 2 -5 = 0) and 
(Adder 2""5 = 1) 

4L17 (27, 7) DI-30, 126.,,1 
4L19 (12, 34) DI.30. 126-1 
4K25 (Z7) DI-30, 055 
4L22 (5, 8) FCG, 126-1,2 

(b) If (a) condition is not true 
4L19 (27) DI-30, 126-1 

,- i 

4L20 (33, 34~ 27) DI-30, 126-1 
4L21 (23) FF-30, 126-1 
4N21 (23) DI .. 30, 073-1 
4N23 (23) DI-30, 073-1 
Also See Stop Code #2112 (b) 

4N21 (16, 23) DI.30, 073-1 
4N22 (23) FF~30, 073-1 
A1s 0 See Stop Code #2112 (b) 

4N21 (23) DI-30, 073-1 
4N23 (23) DI-30, 073-1 
4L20 (27, 34) DI-30, 126-1 
Also See Stop Code #2112 (b) 

.. ! 

i! 
lit 



Stop 
Code 

21S2 

21S3 

2154 

Stop 
Locs. 

00 2304 

00 2315 

00 2316 

-41-

Diagnosis 

(a) If F N Register :f. ° 
4K24 (12) FF-30, 055 
4K26 (7) DI-30, OS5 
4R25 (6, 7) Dr-30, 068 

(b) 1£ Accumulator Rank B = ° 
4N21 (27) DI-30, 073-1 

(c) 1£ neither of the above conditions are true 
4LlS (12) DI-30, 126-2 
4L20 (34; 6) DI-30, 126-1, 2 
4N21 (6, 23) DI-30, 073-1 
Als 0 See Stop Code #2112 (b) 

(a) If (Ace. Rank B 2- 6 = 0) and 
(Adde r 2 - 6 = 1) 

4L15 (34, 6) DI-30, 126-2 
4L16 (12, 34) DI-30, 126-2 
4L14 (33, 34) DI-35, 126-2 
4L22 (5) FCG, 126-2 
4L6 (32) FCG, 126-2 
4K25 (34) DI-30, OS5 

(b) If (a) condition is not true 
4L16 (27) DI-30, 126-2 
4L20 (34, 6, 7) DI-30, 126-1, 2 
4L21 (16) FF-30, 126-2 
4N20 (7) DI-30, 073-1 
4N21 (6! 23) DI-30, 073-1 
4N22 (16) FF-30, 073-1 
Also See Stop Code #2112 (b) 

4N21 (6, 23) DI-30, 073- 1 
4L20 (34, 6) DI-30, 126-1,2 
Also See Stop Code # 2112 (b) 



Stop 
Code 

2155 

2156 

2157 

Stop 
Locs. 

00 2335 

00 2346 

00 2347 

-----

-42-

Diagnosis 

(a) If FN Register "I 0 

4K24 (6) FF-30, 055 
4K26 (16) DI-30, 055 
4R25 (16, 12) DI-30, 068 

(b) If Accumulator Rank B ::; 0 
4N20 (27) DI-30, 073-2 

(c) If neither of the above conditions: are true 
4L9 (16) DI-30, 126-2 
4L20 (6, 12) DI-30, 126-2 
4N20 (23) DI-30, 073-2 
4N21 (6) DI-30, 073-1 
Also See Stop Code #2112 (b) 

(a) If (Ace. Rank B 2- 7 ::; 0) and 
(Adde r 2 - 7 ::; 1) 

4L15 (27, 7) DI-30, 126-2 
. 4L16 (16, 33) DI-30; 126~2 

4K25 (6) DI-30, 055 
4L6 (30, 32) FCG, 126-2 

(b) If (a) condition is not true 
4L16 (23) DI-30, 126 ... 2 
4L20 (12, 16, 6) DI-30, 126-2 
4L21 (ll) FF-30, 126-2 
4N20 (23, 16) DI-30, 073-2 
4N21 (6) DI..,30, 073-1 
4N22 (ll) FF-30~ 073-2 
Also See Stop Code #2112 (b) 

4N20 (23) DI-30, 073 .. 2 
4N21 (6) DI-30, 073-1 
4L20 (6, 12) DI-30, 126-2 
Also See Stop Code #2112 (b) 

I I 
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Stop 
Code 

2160 

2161 

Stop 
Locs. 

00 2357 

00 2370 

-43-

Diagnosis 
". 

(a) 1£ F N Register f. 0: . 

4K21 (27) DI-30, 055 
4K22 (33) FF-30, 055 
4R22 (23, 33) DI-~O, 068 

(b) 1£ Accumulator Ran~. B ::; 0 
4N19 (27) DI-30, 073-2 

(c) 1£ neither of the above conditions are true 
4L9 (12) DI-30, 126-2 
4L12 (27) DI-30, 126~2 
4L20 (12) DI-30, 126-2 
4N19 (23) DI-30, 073-2 
4N20 (23) Dr-30, 073-2 
Also See Stop Code #2112 (b) 

(a) 1£ (Ace. Rank B 2- 8 ::; 0) and 
(Adder 2- S ::; 1) ---

4L9 (34, 6) DI-30, 126-2 
4Lll (12, 34) Dr-30, 126-2 
4K25 (12) Dr-30, 055 
4L6 (29, 30) FCG, 126-2 

(b) 1£ (a) condition is not true 
4Lll (27) DI-30, 126-2 
4L12 (27, 23) Dr-30, 126-2 
4L13 (2S) FF-30, 126-2 
4L20 (12) Dr-30, 126..,2 
4N17 (28) FF-30, 073-2 
4N19 (23, 16) Dr-30, 073-2 
4N20 (23) Dr-30, 073-2 
Also See Stop Code #2112 (b) 

( --.~--



.. 
~ 

-44- r 
--

Stop Stop 
,. 
Ii 

Code Locs. Diagnosis 
.-

2162 00 2371 4N19 (23) DI-30, 073-2 C 
4N20 (23) DI-30, 073-2 
4L12 (27) DI~30, 126-2 .. 
4L20 (12) DI-30, 126-2 ~ 

Also See Stop Code #2112 (b) 
.... 
,. 
l 
JIll 

~ 
j 

2163 00 2401 (a) If F N Register f. ° ... 
4K21 (34) DI-30, 055 C 4K22 (27) FF-30, 055 
4R22 (27, 34) DI-30, 068 

r 
(b) If Accumulator Rank B = ° .. 

4N18 (27) DI-30, 073-2 I 

~ 
(c) If neither of the above conditions are true ... 

4L7 (16) DI.;.30, 126-3 
4L12 (34, 27) DI-30, 126-2 C 4N18 (23) DI-30, 073-2 
4N19 (23) DI-30~ 073 .. 2 
Also See Stop Code #2112 (b) ~ 

I .. 
i .. 

2164 00 2412 (a) If (Ace. Rank B 2- 9 = 0) and -C (Adder 2- 9 = 1) 
4L9 (27, 7) DI-30, 126-2 
4Lll (16, 33) DI-30, 126-2 C 4K23 (27) DI-30, 055 
4L6 (29, 28) FCG, 126-2, 3 

C 
C ,. 
"-
till 

'-
--r--, 



Stop Stop 
Code Locs. 

2164 00 2412 
(Cont'd) 

2165 00 2413 

2166 00 2423 

-45-

Diagnosis 
~-----~-..,. 

(b) 1£ (a.) condition is n<Dt true 
4L11 (23) DI..-30, 126-2 

, 4L12 (33, 34, 27J DI-30, 126-2 
4L13 (23) FF-30, 126 ... 2 
4N17 (23) FF-30, 073 ... 2 
4N18 (23~ 16) DI-30, 073-2 
4N19 (23) DI-30, 073-2 
Also See Stop Code #2112 (b) 

4N18 (23) DI-30, 073-2 
4N19 (23) DI-30, 073-2 
4L12 (34, 27) DI-30, 126-2 
Also See Stop Code #2112 (b) 

(a) If FN Register ~ ° 
4K22 (12) FF-30, 055 
4R22 (6, 7) DI-30, 068 

(b) If Accumulator Rank B = ° 
4N16 (27) DI-30, 073-2 

(c) If neither of the above conditions are true 
4L7 (12) DI~30, 126-3 
4L12 (34. 6) DI-30, 126!,,2,3 
4N18 (6, 23) DI-30., 073-2 
4R11 (l6) PA-30, 057-2 
Also See Stop Code #2112 (b) 



or 

Stop 
Code 

2167 

2170 

2171 

Stop 
Locs. 

00 2434 

00 2435 

00 2501 

-46-

Diagnosis 

(a) If (Ace. RankB2- 10=0)and 
(Adde r 2 - 1 ° = 1) 

4L7 (34, 6) DI-30, 126-3 
4LS (12, 34) DI-30, 126-3 
4K23 (34) DI-30, 055 
4L6 (10, 2S) FCG, 126-3 

(b) Xi (a) condition is not true 
4LS (27) DI-30, 126~3 

4L12 (34, 6, 7) DI-30, 126-2, 3 
4L13 (16) FF-30, 126-3 
4N16 (7) DI-30, 073-2 
4N17 (16) FF-30, 073-2 
4N1S (6, 23) DI",30, 073-2 
4Rll (16) PA-30, 057-2 
Also See Stop Code #2112 (b) 

4L12 (34, 6) DI-30, 126-2, 3 
4N1S (6, 23) DI-30, 073~2 
4R 11 (16) PA - 3 0. 057 - 2 
Also See Stop Code #2112 (b) 

4R11 (IS) PA-30, 057-2 
4Fll (26, 32) PA-30, 054 
4F13 (21) DN-30, 054 
4F15 (13) DN-30, 054 
4H6 (27, 23, 34) DI-30, 04S-1 
4H15 (7, 16, 12) DI ... 30, 047-1 
4KI0 (26) PA-30, 046-1 
4H2S (20) BC .. 30, 046-1 
4N1S (23, 6) DI-30, 073-2 
4L12 (34, 6) DI~30, 126 .. 2,3 
4N2S (23) DI-30, 073-1 
4L27 (27) DI-30, 126 .. 1 
4L25 (9) DN-30, 126-1 
Also See Stop Codes # 2.112.-2121 

.... 
. I 

ra i .. 
c 
c 

I 

C, 
I 

r-' 
~ 

c 
c 
c .. 

I 
fill 

I. 

c 



I :c 
I -47-

:0 
I Ij Stop Stop 

I 
Code Locs. Diagnosis 

0 2172 00 2502 4L2 (35) , 075 

I 4R6 (12) DI-30, 075 

'e I-
I 

I 

10 
I ' 2173 00 2553 4K8 (28) FF-30, 076 I !o 00 2614 4K7 (13) DN-30, 076 

4K9 (7) DI-30, 076 

0 " 

1M 
2174 00 2644 4K7 (l3) DN-30, 076 ... 

I 00 2671 

" 
10 

C 
I 2175 00 3170 4RI0 (33) DI-30, 076 

10 00 3173 4R5 (16) FF-30, 057-2 
00 3176 5C26 (24) BO, 057-1 

I 4R8 (17) BO, 057-2 Ie 4R 11 (1 8) P A - 3 ° , 057 - 2 
4KI0 (26) PA-30, 046-1 

I 4H18 (27) BC-30, 047-1 

,~ Also See Stop Code #2112 (b) 

I !e 
c 2176 00 3203 4H28 (33, 25, 12, 9) BC-30, 046-1 

4H26 (16, 12, 33, 27, 7, 6) DI-30, 046-1 
4H27 (21, 17) DN=30, 046-1 

0 4F 1 ° (9) DN -30, 046-1 

I 
4K11 (34, 33) DI-30, 046-1 
4K8 (23) FF-30, 046-1 

': 4K7 (35) , 046-1 

I = 
-( <:=-~-;. 



Stop Stop 
Code Lacs. 

2176 00 3203 
(Cont'd) 

2177 00 3213 

i 

-48-

Diagnosis 

4K10 (26) PA-30, 046-1 
4K9 (6) DI-30, 076 
4R6 (33) DI-30, 075 
4R3 (12) DI-30, 075 
4F1l (32, 26) PA-30, 054 
4F13 (21) DN-30. 054 
4F15 (13) DN-30, 054 
4H15 (12, 16, 7) DI-30, 047·-1 
4H6 (34, 23, 27) DI-30, 048-1 

(a) ~f (IL Flip Flop of Cycle Counter = 1) and 
(Word Counter = 000) 

4H28 (33) BC-30, 046·1 
4Kll (33, 34) DI-30, 046-1 
4K8 (23) FF-30, 046-1 
4K7 (35) DN-30, 046 .. 1 

(b) If (IL Flip Flop of Cycle Counter = 1) and 
(Word Counter f: 000) 

4K10 (26,32,8) PA-30, 046-1,057-2,076 
4R 12 (6, 1 8) DC - 3 ° , 057 - 2 
4H27 (21) DN -30, 046-1 
4K7 (21) DN-30, 076 
4K6 (25) BC-30, 076 
4K9 (34, 6) DI-30, 076 
4R13 (7, 6) DI-30, 057-1 
4R5 (16) FF-30, 057-2 
4R 14 (14) DC - 3 0, 057 - 1 
4N6 (26) PA-30, 054 
4R9 (6) Be-30, 057-2 
4R10 (33) DI-30, 076 
5C26 (24) BO, 057-1 
4Rll (18, 8) PA-30, 057-2 
4R8 (17) BO, 057-2 
4R19 (7) DI-30, 057-2 
4H28 (25) BC-30, 046-1 
Also See Stop Code #2112 (b) 

r--.--
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I iC 

0 
-49-

I 

a Stop Stop 

I 
Code Lacs. Diagnosis 

'"., 2177 00 3213 ( c) If (IL Flip Flop of Cycle Counter = 0) and .. (Cont'd) (Word Counter >- 001) 
I See Stop Code # 2105 (b) 

C (d) If (IL Flip Flop of Cycle Counter =0) and 
(YReg. 2- 1 ,2-2,2-3 1000) 

~ See Stop Code # 2105 (c) " 

illl 
i ( e) If (IL Flip Flop of Cycle Counter = 0) and 

Q ( Curve Counter I 000) 

I 
See Stop Code # 2105 (d) 

0 (f) If (IL Flip Flop of Cycle Cou:q.ter = 0) and " 

I (2 Reg. 2- 1 , 2-2, 2- 3 1000) 
I 

:0 See Stop Code # 2105 (e) 

(g) If (IL Flip Flop of Cycle Counter = 0) and 
I 

iO 
(Page Counter 1= OOO) 

See Stop Code # 2105 (f) 

I (h) If (IL Flip Flop of Cycle Counter = 0) and 

C (Cycle Counter 22 = 1) 

Ie 
See Stop Code # 2105 (g) 

(i) If IL Flip Flop of Cycle Counter = 0 

Ie 
but (c), (d), (e), (f), (g), or (h) are not true 

See Stop Code # 2105 (h) 

I 

10 
I 

,e 2200 00 3244 (a) If IL Flip Flop of Cycle Counter = 1 
4KlO (26) PA-30, 046-1 

i 4Rll (8) PA -30, 057-2 

:0 (b) If (IL Flip Flop of Cycle Counter = 0) and 

I (Word Counter:> 010) 

C See Stop Code #2105 (b) 

I 

'e " 

I 

,I 



Stop Stop 
Code Locs. 

2200 00 3244 
(Cont'd) 

• 

-50-

Diagnosis 

(c) 1£ (IL Flip Flop of Cy:cle Counter = 0) and 
(Y Reg.2- 1 , 2-2, 2- 3 1000) 

See Stop Code # 2105 (c) 

(d) If (IL Flip Flop of Cycle Counter = 0) and 
(Curve Counter I 000) 

See Stop Code # 2105 (d) 

(e) If (IL Flip Flop of Cycle Counter = a) and 
(ZReg. 2- 1 ,2-2,2-3 1000) 

See Stop Code # 2105 (e) 

(f) 1£(LL Flip Flop of Cycle Counter = 0) and 
(Page Counter I 000) 

See Stop Code # 2105 (f) 

(g) If (IL Flip Flop of Cycle Counter = 0) and 
(Cycle Counter 22 = 1) 

See Stop Code # 2105 (g) 

(h) If IL Flip Flop of Cycle Counter = 0 
but (b),. (c), (d), (e), (f), or (g) are not true 

See Stop Code 2105 (h) 
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I i; 
I -51-

I 
'0 

~ Stop Stop 

I 
Code Locs. Diagnosis 

I~ 2201 00 3245 4K10 (26) PA-30, 046-1 
4H28 (18,20,27) BC-30, 046-1 

j 4H26 (16,12,33,27,7,6) DI-30, 046-1 

,0 4Kll (34) DL-30, 046-1 

I 4H 18 (27) B C - 3 0, 047 - 1 
I 

Ie 
I 

I 

= I 2202 00 3263 4N26 (23,16,11) FF-30, 073-1 
4N22 (28,23) FF-30, 073-1 

'Q 4R9 (9) BC-30, 057:..2 

I 4R 1 ° (27) DI - 3 0, 057 - 2 

a 4KI0 (26) PA-30, 046-1 
4R8 (17) BO, 057-2 

I 4Rll (18) PA-30, 057-2 

:0 
4N21 (23) DI-30, 073-1 
4N23 (23) DI-30, 073-1 

I 4N25 (32) DI-30, 073-1 

C 
4N27 (6, 23) DI-30, 073-1 
Also See Stop Code #2112 (b) 

j ;c 
I ,e 2203 00 3273 4N18 (23) DI-30, 073;':'2 

I 
4L12 (34) DI-30, 126-2 

I: Also See Stop Code #2112 (b) 

I ,: 
I 
i~ 2204 00 3303 4N19 (23) DI-30, 073-2 

• 4L12 (27) DI-30, 126-2 

I Also See Stop Code #2112 (b) 

l:l 
I~ 
I 

:a 
I 
I 

L _~ ~~:o.-. 
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• ! 

-52- ". 
~ 

Stop Stop [ 
Code Lacs. Diagnosis 

2205 00 3313 4N20 (23) DI-30, 073-2 C 
4L20 (12) DI-30, 126-2 
Also See Stop Code #2112 (b) r-

'-

~ 
2206 00 3323 4N21 (6) DI-30, 073-1 C 4L20 (6) DI-30, 126-2 

Also See Stop Code #2112 (b) 

C 
1'1' 
~ 

2207 00 3344 4N21 (16, 23) DI-30, 073-1 
4L20 (34) DI-30, 126-1 C Also See Stop Code #2112 (b) 

r .. 
2210 00 3354 4N23 (16, 23) DI-30, 073-1 C 

4L20 (27) DI-30, 126-1 I 
Also See Stop Code #2112 (b) C 

C 
2211 00 3364 4N25 (16, 23) DI-30, 073-1 ,.. 

4L27 (12) DI-30, 126-1 t. 
Also See Stop Code #2112 (b) ,. 

I .. 
t 

I ,.-. 
-- il 
,. i 

~ 

--- - --- - r 1--if" *= -I 



o 
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;0 
I o 
I 
o 

I 

~ 
:~ 
i 

C 
I 

I~ 
I 

10 
I 

'0 

Stop 
Code 

2212 

2213 

2214 

2215 

Stop 
Locs. 

00 3374 

00 3404 

00 3414 

00 3427 

-53-

Diagnosis 

4N25 (7) DI-30, 073-1 
4N27 (6) DI-30, 073-1 
4L27 (6) DI-30, 126-1 
Also See Stop Code #2112 (b) 

4N27 (16, 23) DI-30, 073-1 
4L27 (34) DI-30, 126-1 
Also See Stop Code #2112 (b) 

4N28 (23) DI-30, 073-1 
4L27 (27) DI-30, 126-1 
4L25 (9) DN-30, 126-1 
Also See Stop Code #2112 (b) 

(a) If FN Register 1= ° 
4K22 (6) FF-30, 055 
4R22 (12, 16) DI-30, 068 

(b) If Accumulator Rank B = ° 
4N15 (27) DI-30, 073-2 

(c) If neither of the above conditions are true 
4L1 (16) DI-30, 126-3 
4L12 (6, 12) DI-30, 126-3 
4N16 (23) DI-30, 073-2 
4N18 (6) DI-30, 073-2 
Also See Stop Code #2112 (b) 



t 
I 

-54- C, 
I 

Stop Stop " .. Code Locs. Diagnosis I 
2216 00 3436 4L12 (6, 12) DI-30, 126-3 C 4N16 (23) DI-30, 073-2 

4N18 (6) DI-30, 073-2 : Also See Stop Code #2112 (b) 

I c: 
2217 00 3437 (a) If (Acc. Rank B 2 -11 = 0) and C 

(Adder 2 -11 = 1) 

4L 7 (27, 7) DI - 3 ° , 126-3 

t 4L8 (16, 33) DI-30, 126-3 
4K23 (6) DI-30, 055 f 
4L6 (9, 10) FCG, 126-3 t 

(b) If (a) condition is not true 
4L8 (23) DI-30, 126-3- t 4L12 (6,12,16) DI-30, 126-3 ' ' 

4L13 (11) FF-30, 126-3 
I 

I 
I 

4N16 (16,23) DI-30, 073-2 [ 4N17 (11) FF-30, 073-2 
4N18 (6) DI-30, 073-2 
Also See Stop Code #2112 (b) c- t 

C 
2220 00 3447 (a) If F N Register 1= ° t 4K19 (33) FF -30, 055 

4R19 (6, 33) DI-30, 068 

t (b) If Accumulator Rank B = ° 
4N14 (27) DI-30, 073-2 

t ( c) If neither of the above conditions are true 
4Ll (12) DI-30, 126-3 

'C' 4L4 (27) DI-30, 126-3 
4L12 (6, 12) DI-30, 126-3 
4N15 (23) DI-30, 073-2 

C 4N16 (23) DI-30, 073-2 
4N18 (6) DI-30, 073-2 
Also See Stop Code #2112 (b) 

C 
--~-- ------1 -- - -----=--=-1c::-



I a 
I -55-

10 
I 

I~ Stop Stop 
Code Locs. Diagnosis 

I 

l~ 2221 00 3456 4L4 (27) DI-30, 126-3 
4L12 (6,12) DI-30, 126-3 I 
4 N 15 (23) DI - 3 0, 073 - 2 

~ 4N16 (23) DI-30, 073-2 i" 4N18 (6) DI-30, 073-2 I 
Also See Stop Code #2112 (b) 

10 
I 

;~ 
I 2222 00 3457 (a) -12 If (Ace. Rank B 2 = O) and '0 (Adder 2 -12 = 1) 

I 4Ll (34, 6) DI-30, 126-3 

10 4L3 (12, 34) DI-30, 126-3 
4K23 (12) DI-30, 055 

j 4L6 (8, 9) FCG, 126-3 

a (b) If (a) condition is not true 

I 4L3 (27) DI-30, 126-3 

10 4L4 (27, 23) DI-30, 126-3 
4L5 (28) FF-30, 126-3 
4L12 (6, 12) DI-30, 126-3 

,~ 
4N13 (28) FF-30, 073-2 
4N15 (23, 16) DI-30, 073-2 

I 4N16 (23) DI-30, 073-2 

! 4N18 (6) DI-30, 073-2 
Also See Stop Code #2112 (b) 

I 

:0 
I 

Q 2223 00 3467 (a) If FN Register f. ° j 4K19 (27) FF -30, 055 
:~ 4R9 (16, 34) DI-30, 068 
j-.j 
I (b) 1£ Accumulator Rank B = 0 

'0 4N12 (27) DI-30, 073-2 

I 
a 
I 



I 

c: 
-56-

C 
I 

Stop Stop ~. 

Code Locs. Diagnosis .. 
I 

2223 00 3467 ( c) 1£ neither of the above conditions are true --I 

(Cont'd) 4N1 (16) DI-30, 126-3 .. 
4L4 (27, 34) DI-30, 126-3 ,. 
4L12 (6, 12) DI-30, 126-3 
4N14 (23) DL .. 30, 073-2 ~: 

4N15 (23) DI-30, 073-2 

~ 4N16 (23) DI-30, 073-2 
4N18 (6) DI-30, 073-2 
Also See Stop Code #2112 (b) ,.. 

~ 
I 

t 
2224 00 3476 4L4 (27, 34) DI-30, 126-3 

t 4L12 (6, 12) DI-30, 126-3 
4N14 (23) DI-30, 073-2 
4N15 (23) DI-30, 073-2 t 4N16 (23) DI-30, 073-2 
4N18 (6) DI-30, 073-2 
Also See Stop Code #2112 (b) 

C 
C 

2225 00 3477 (a) 1£ (Acc. Rank B 2 -13 = O) and ,-1 
(Adder 2 -13 = 1) .. 

4Ll (27, 7) DI-30, 126-3 
I 

4L3 (16. 33) DI-30, 126-3 C 4K20 (27) DI-30, 055 
4L6 (5, 8) FCG, 126-3 

(b) If (a) condition is not true "C 
4L3 (23) DI-30, 126-3 
4L4 (33, 34, 27) DI-30, 126-3 ,. 
4L5 (23) FF -30, 1?6-3 I. 
4L12 (6, 12) DI-30, 126-3 
4N13 (23) FF-30, 073-2 C 4N14 (23, 16) DI-30, 073-2 
4N15 (23) DI-30, 073-2 
4N16 (23) DI-30, 073-2 

C 4N18 (6) DI-30, 073-2 
Also See Stop Code #2112 (h) ,. .. 

1------; - ----,-



I 

:a 
I 

o 
I 

:~." .. 
I 

Stop 
Code 

2226 

2227 

Stop 
Locs. 

00 3S07 

00 3S10 

-S7-

Diagnosis 

(a) If Accumulator Rank B = ° 
4Nll (9) DN-30, 132-1 

(b) If (a) condition is not true 
4L4 (27, 3~"6)-Di[·dO,, 126-3 
4L12 (6, 12) DI-30, 126-3 
4N12 (6) DI-30, 132-1 
4N14 (23) DI-30, 073-2 
4NlS (23) DI-30, 073-2 
4N16 (23) DI-30, 073-2 
4N18 (6) DI-30, 073-2 
Also See Stop Code # 2112 (b) 

(a) If (Ace. Rank B 2 -14 = 0) and 
(Adder 2- 14 = 1) 

4Nl (7,33,12,34) DI-30, 126-3 
4K20 (34) DI-30, OSS 
4L6 (S) FCG, 126-3 
4LS (6) FF-30,126-3 
4N2 (9) DN-30, 126-3 

(b) If (a) condition is not true 
4Nl (27) DI-30, 126-3 
4L4 (6,7,27,34) DI-30, 126-3 
4LS (16) FF-30, 126-3 
4NI0 (29) SR-30, 132-1 
4N11 (2S) DN -30, 132-1 
4N12 (6) DI-30, 132-1 
4H6 (16) DI-30, 048-2 
4H1S (23) DI-30, 047-2 
4H24 (23) DI-30, 046-2 
4L12 (6, 12) DI-30, 126-3 
4N14 (23) DI-30, 073-2 
4N15 (23) DI-30, 073-2 
4N16 (23) DI-30, 073-2 
4N18 (6) DI-30, 073-2 
Also See Stop Code # 2112 (b) 



I 
~ 
I 

--. I 
-58- e

l 

Stop Stop :, 
Code Locs. Diagnosis 

I: 

2230 00 3511 (a) If Accumulator Rank B = 0 CI 
4Nll (13) DN-30, 132-1 i 

I' 
1 

(b) If (a) condition is not true C1 

4NI0 (19) SR-30, 132-1 
I' 4Nll (29) DN-30, 132-1 C; 4H6 (12) DI-30, 048-2 

4H15 (34) DI-30, 047-2 I, 

4H24 (34) DI-30, 046-2 r' 
4L4 (27, 34, 6) DI-30, 126-3 ... 
4L12 (6, 12) DI-30, 126-3 
4N12 (6) DI-30, 132-1 

= 4N14 (23) DI-30, 073-2 
4N15 (23) DI-30, 073-2 
4N16 (23) DI-30, 073-2 C 4N18 (6) DI-30, 073-2 
Also See Stop Code # 2112 (b) 

C 
i 

c: 
2231 00 3545 4H26 (7, 33) DI-30, 046-1 

4K7 (13) DN-30, 076 C 4K10 (26) PA-30, 046-1 

!'" 
• 

2232 00 3572 4N9 (6) DC-30, 075 t 
C 

I 

1-
2233 00 3576 4N21 (23) DI-30. 073-1 IIW 

4N23 (23) DI-30, 073-1 I 

4N25 (23) DI-30, 073-1 t 4N27 (6, 23) DI-30, 073-1 
4N28 (23) DI-30, 073-1 

C 
C 

'" -
-, ,--- -=-T 



Stop 
Code 

Stop 
Lacs. 

2233 00 3576 
(Cont'd) 

2234 00 3624 

2235 00 3655 

2236 00 3701 

-59-

Diagnosis 

4R8 (17) BO, 057-2 
4R11 (18) PA-30, 057-2 
4KI0 (26) PA-30, 046-1 
Also See Stop Code # 2112 (b) 

4Fll (8) PA-30, 054 
4F12 (9, 21) DN-30, 054 
4F13 (9. 13) DN-30, 054 
4F 14 (25) DN-30, 054 
4H27 (21) DN-30, 046-1 
4K7 (13) DN-30, 076 

4H28 (27, 18) BC-30, 046-1 

(a) If (Zone Counter = 000) 
4N9 (6) DC-30, 075 

(b) If (Zone Counter = 001) and 
(No. Vars. = 01) 

4L2 (21) DN-30, 075 
4R5 (23) FF -30, 075 
4M (CR6) ,075 

(c) If (Zone Counter = 001) and 
(No. Vars. = 00) 

4Rl (18) BC -30, 075 
4M (CR4) ,075 



C 
-60-

C 
I 

Stop Stop ~ Code Locs. Diagnosis 

2236 00 3701 (d) If (Zone Counter = 010) C 
(Cont'd) 4N3 (25, 33) BC -30, 075 

I 
4Rl (18) BC-30, 075 

C 
( e) If (Zone Counter = 110) I 

4R1 (27) BC -30, 075 ,. : 

~ 
I: ,.: 

I 

I. 
I 

2237 00 3710 4H25 (16, 28) FF-30, 046-1 C 4H24 (7 ~ 16) DI-30, 046-1 

Ct 
~ 

2240 00 3731 4R3 (6) DI-30, 075 '-

~ 

2241 00 3751 4N3 (25) BC-30, 075 ~. 

.. 
; .. 

2242 00 3775 (a) 1£ (Zone Counter = 101) and C, 
(No. Vars. = 00) 

4L2 (21) DN-30, 075 C 
(b) 1£ (Zone Counter = 101) and I 

(No. Vars. = 11) ti 4R5 (28) FF- 30, 075 

(c) If Zone Counter = 010 C' 4R1 (20) BC-30, 075 
4M (CR3) , 075 

C 
~ 
'-

~z 

- --- ~~ 1--



Ie 
I 

C -61-

I~ 
Stop Stop 

I Code Loes. Diagnosis 

'0 2243 00 4035 4L2 (35) 075 
I 

, 
4R6 (12) DI-30, 075 

.~ 

U 
I 

'0 
I' 2244 00 4063 4Fll (16) PA-30, 054 

'e 4F13 (13) DN-30, 054 

I 
4F14 (25) DN-30, 054 
4F17 (33) FF-30, 054 

~ 4F18 (13) DN-30, 054 it -

i- 4K10 (25) PA-30, 046-1 
I 4H24 (6) DI-30, 046-1 

1° 
4H25 (23) FF-30, 046-1 
4H26 (34) DI-30, 046-1 
4H27 (17) DN-30, 046-1 !e 

I !e 
2245 00 4064 4H24 (7, 16, 12) DI-30, 046-1 

~ 4H25 (12, 33, 6) FF-30, 046-1 
' .. 
I 

4H26 (12) DI-30, 046-1 
4H27 (21) DN-30, 046-1 

'C 
I 
0 

I 2246 00 4131 4F13 (13, 21) DN-30, 054 Ie 4F15 (13) DN-30, 054 
4H24 (7, 16, 12) DI-30, 046 .. 1 

" 
4H25 (11) FF-30, 046-1 

dilt 
I 

10 
I 

C 

II 
.1 __ ~--.~,_ 



Stop 
Code 

2247 

2250 

Stop 
Locs. 

00 4154 

004177 

. f 

-62-

Diagnosis 

4F11 (26) PA-30, 054 
4F12 (9) DN-30, 054 
4F13 (17,21) DN-30, 054 
4F14 (25) DN-30, 054 
4F17 (27) FF-30, 054 
4F18 (17,21) DN-30, 054 
4F27 (30) ,,054 
4K6 (20) BC-30, 076 

. 4K7 (9) DN-30, 076 
4K9 (34, 27) DI-30, 076 
4KI0 (30) PA- 3 0, 046-1 
4H15 (6) DI-30, 047-1 
4H16 (34) DI-30, 047.,.1 
4H17 (13) DN-30, 047-1 
4H 19 (16) FF - 3 ° , 047- 1 

4F9 (13) DN-30, 054 
4Fl1 (32) PA-30, 054 
4F12 (9) DN-30, 054 
4F15 (13, 9) DN-30, 054 
4F16 (9, 13) DN-30, 054 
4F17 (12) FF-30, 054 
4F18 (35) DN-30, 054 
4K6 (27) BC-30, 076 
4K7 (17) DN-30, 076 
4K9 (33) DI-30, 076 
4K10 (18) FA-30, 046-1 
4H6 (33) DI-30, 048-1 
4H7 (23) FF-30, 048-1 
4H8 (34) DI-30, 048-1 
4H17 (21) DN -30, 048-1 

c 



Stop 
Code 

2251 

2252 

2253 

2254 

2255 

Stop 
Locs. 

00 4225 

00 4252 

00 4276 

00 4323 

00 4356 

-63-

Diagnosis 

4H6 (33) DI-30, 048-1 
4H7 (23, 16, 28,11) FF-30, 048-1 
4H8 (34) DI-30, 048-1 
4H14 (28, 11) FF-30, 047 ... 1 
4H15 (6) DI-30, 047-1 
4H16 (34) DI-30, 047-1 
4H19 (16, 11) FF-30, 047-1 
4H24 (6) DI-30, 046-1 
4H25 (23, 16, 28) FF-30, 046-1 
4H26 (34) DI-30, 046-1 

4H24 (6) DI-30, 046-1 

4FI0 (9) DN-30, 046-1 

4H14 (6) FF-30, 047-1 
4H15 (12) DI-30, 047-1 
4H16 (6) DI-30, 047-1 
4H17 (13) DN-30, 047-1 
4H28 (27) BC-30, 046-1 
4K7 (13) DN-30, 076 

4H16 (6, 7) DI-30, 047-1 
4H18 (9, 33) BC-30, 047-1 
4F10 (9) DN-30, 046-1 



I 
.~ 

~ 
I 

-64- ~i 
i 

Stop Stop C Code Locs. Diagnosis -- I 

2256 00 4402 4F10 (9) DN-30, 046-1 C 
I 

~ 
2257 00 4417 4F22 (13,9,21,17) DN-30, 081 C 

4F23 (13,9,21,17) DN-30, 081 
I 4F24 (13,9,21,17) DN-30, 081 

= I 

t: 
I 

2260 00 4436 4F22 (9, 13) DN-30, 081 

C 4F23 (9, 13) DN-30, 081 
4F24 (9, 13) DN-30, 081 
4F26 (12) DI-30, 081 C 4F27 (18, 6) DC-30, 081 

~ 

2261 00 4575 4F24 (13,9,21,17) DN-30, 081 t 
4F26 (27, 34) DI-30, 081 
4F27 (26, 22, 6) DI-30, 081 r 4F21 (9, 13) DN-30, 081 -. 
4F25 (33) FF-30, 081 
4F12 (32) DN-30, 081 t, 4R10 (16) DI-30, 081 

t 
2262 00 4576 4H17 (18) , 131 t 

00 4627 4F20 (20, 27) BC-30, 081 
00 4660 Ci 00 4721 

C 
C 

- ----
- I r::==- -

, 



I Ie 
I 
.~ 

-65-

I" 
!~ Stop Stop 

I Code Locs. Diagnosis 

0 2263 00 4626 4F21 (13, 9) DN-30, 081 

I 4F24 (9, 17,21) DN-30, 081 

Ie 4F27 (22, 6) DC-30, 081 

I 
1M I-
I 

~ 2264 00 4657 4F24 (13, 21, 17) DN-30, 081 .. 4F21 (9, 13) DN-30, 081 

I 4F26 (12) DI-30, 081 

C 4F27 (6) DC-30, 081 
I, 

4F12 (32) DN-30, 081 
I 

I 
U 

'Q 2265 00 472O 4F21 (13, 9) DN-30, 081 
4F24 (21, 17) DN-30, 081 

C 4F26 (12) DI-30, 081 

I 4F27 (6) DI-30, 081 

'0 

'e 2266 00 4743 4F21 (13, 9, 7) DN-30, 081 I 00 4757 4F25 (27) FF-30, 081 

:0 00 4773 4F26 (33, 34, 23) DI-30, 081 
4F27 (22, 6) DC-30, 081 

I 4F12 (35, 32) DN-30, 081 

'0 
j 
!e 

'e I 

I 
c 
'I I 



I 

C 
I 

-66- r .! 
I 

Stop Stop C, Code Locs. Diagnosis 

I 
2267 00 4752 4F23 (21, 17, 9, 13) DN - 30, 081 

~i 00 4766 4F27 (18, 6) DC-30, 081 
00 5002 4R2 (18) DC-30, 075 
00 5016 C 

r .. 
I 

2270 005007 4F21 (13, 9) DN-30, 081 C 4F27 (6, 22) DC-30, 081 
4F12 (32) DN-30, 081 Ii 

C 
I 

0 
2272 00 5052 4F22 (13,9,21,17) DN-30, 081 i ,. 

4F25 (12) FF-30, 081 
lit· 4F26 (7) DI-30, 081 

I 

~: 

t " 

2273 00 5057 4F26 (34, 7) DI-30, 081 
00 5076 4F25 (12) FF-30, 081 

C 00 5115 

[ 

2274 00 5071 4F22 (13,9,21,17) DN-30, 081 t 
00 511 0 4F27 (22, 6) DC-30, 081 
00 5127 t 

C 
[ 

C 
--I F -, i- ---I 



:0 
I 
10 -67-

I 

10 Stop Stop 

I Code Locs. Diagnosis 

I,e 2275 00 5151 4F25 (27) FF-30, 081 

I 4F26 (33, 34) DI-30, 081 

0 .' 

J 
I 

:0 2276 00 5170 4R 2 (1 8) DC - 3 0, 075 
I 00 5176 

U 00 5204 

I 00 5212 
\ 

0 / . 

I 

10 2277 00 5232 (a) 4K21 (34) DI-30, 055 

I 4K22 (23) FF-30, 055 Ie 4R13 (27) DI-30, 057-2 
4N6 (30) FA-30, 054 
4N18 (27) Dr-30, 073-2 

Ie 3D4 (22) DI-30, 437-1 
4N19 (7) DI-30, 073-2 

I 4Lll (23) DI-30, 126-3 

~ 
4L12 (33, 6) DI-30, 126-3 
Also See Stop Code # 2112 (b) 

(b) 4R8 (17) BO, 057-2 

!a 4Rll (18) FA-3O, 057-2 

C 
I. 

ID 2300 00 5243 4L6 (28) FCG, 126-3 
4L8 (12) DI-30, 126-3 

I 4L12 (27, 6) DI-30, 126-2,3 :0 4N18 (23) DI-30, 073-2 
4N19 (7, 23) DI-30, 073-2 

I Also See Stop Code # 2277 (b) 

ie 
j 

:1 
I 

:.1 



Stop 
Code 

2301 

2302 

2303 

Stop 
Locs. 

00 5254 

00 5265 

00 5266 

=. 

-68-

Diagnosis 

4K23 (23) Dr-30, 055 
4N6 (16) PA-35, 132-2 
4L6 (29, 28) FCG, 126-2,3 
4L7 (23, 16) Dr-3o, 126-3 
4LI0 (13) DN-30, 126-2 
4Lll (33, 23) Dr-3o, 126-2 
4L12 (3), 34, 27, 6) Dr-3o, 126-2,3 
4L13 (27) FF-30, 126-2 
4N17 (27) FF-30, 073-2 
4N18 (16, 23) Dr-3o, 073-2 
4N19 (7, 23) Dr-3o, 073-2 
4R7 (23) Dr-3o, 057-2 
4Rll (8) PA-30, 057-2 
4R13 (16, 12) Dr-3o, 057-2 
Also See Stop Code # 2277 (b) 

4L6(29) FCG, 126-2 
4L12 (27, 6) Dr-30, 126-2,3 
4N18 (23) Dr-3o, 073-2 
4N19 (7, 23) Dr-3o, 073-2 

4R13 (27) Dr-3o, 057-2 
4R12 (18) DC - 30, 057-2 
4R 7 (7) Dr-3o, 057-1 
4KI0 (32) FA-30, 057-2 
4Lll (23) Dr-3o, 126-3 
4L12 (27, 33, 6) Dr-3o, 126-2,3 
4N18 (6) Dr-3o, 073-2 
4N19 (7, 23) Dr-3o, 073-2 
Also See Stop Codes # 2112 (b) 
and # 2277 (b). 

C 
I 

C. 
C' 

~: 

C 

".' '-
I 

~ 

c 
c 

[ 

t 
t 
C 

-~-' 



Stop 
Code 

2304 

2305 

2306 

Stop 
Locs. 

00 5302 

00 5313 

00 5324 

-69-

Diagnosis 

\ 

4K22 (28) FF-30, 055 
4K21 (27) DI-30, 055 
4N19 (27, 6) DI-30, 073-2 
3D4 (31) DI-30, 437-1 
4Lll (27) DI-30, 126-2 
4L12 (23, 34) DI-30, 126..:2 
Also See Stop Codes # 2112 (b) 
and # 2277 (b) 

4L11 (16) DI-30, 126-2 
4L6 (29) FCG, 126-2 

"4L12 (34) DI-30, 126-2 
4L20 (12) DI-30, 126-2 
4N18 (23) DI-30, 073-2 
4N19 (6) DI-30, 073-2 
4N20 (23) DI-30, 073-2 
Also See Stop Code # 2277 (b)' 

4K23 (33) DI-30, 055 
4L9 (33, 12) Dr-30, 126-2 
4L6 (29, 30) FCG, 126-2 
4L10 (9) DN-30, 126-2 
4Ll1 (34, 27) DI-30, 126-2 
4L12 (27, 23, 34) DI-30, 126-2 
4L13 (33) FF-30, 126-2 
4N17 (33) FF-30, 073-2 
4N19 (6, 16) Dr-3o, 073-2 
4N18 (23) DI-30, 073-2 
4N20 (23) DI-30, 073-2 
4L20 (12) DI-30, 126-2 
4R7 (23) DI-30, 057-2 
Also See Stop Code # 2277 (b) 



Stop 
Code 

2307 

2310 

2311 

Stop 
Locs. 

00 5335 

00 5336 

00 5352 

-70-

Diagnosis 

4L6 (30) FCG, 126-2 
4L12 (34) DI-30, 126-2 
4L20 (12) DI-30, 126-2 
4N18 (23) DI-30, 073-2 
4N19 (6) DI-30~ 073 .. 2 
4N20 (23) DI-30, 073-2 

4N19 (6) DI-30, 073~2 
4Lll (27) DI-30, 126-2 
4L12 (23, 34) DI-30. 126-2 
4N18 (23) DI-30, 073-2 
4N20 (23) DI-30, 073-2 
4L20 (12) DI-30, 126-2 
A1s 0 See Stop CodesHF2112 (b) 
and # 2277 (b) 

4K24 (11) FF-30, 055 
4K26 (16) DI-30, 055 
4N20 (6, 27) DI-30, 073-2 
3D4 (20) DI-30. 073-2 
4L12 (27) DI-30. 126-2 
4L16 (23) DI-30, 126-2 
4L20 (16) DI-30, 126-2 
Also See Stop Codes # 2112 (b) 
and # 2277 (b) 

1--; - --

I 
~ 
~I 

I 

ti 
I 

C 
r 

c 
I 

C 
I 

,.-! 
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! 

~i 

t 
t 
t ,. .. 
c: 
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t 
C 
C 
[ 
,. 
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e 
-- ---- - ----:--,;=-



Stop 
Code ---
2312 

2313 

2314 

Stop 
Loes. 

00 5363 

00 5374 

00 5405 

-71-

Diagnosis 

4L6 (30) FCG, 126-2 
4L11 (12) DI-30, 126-2 
4L12 (27) DI-30, 126-2 
4L20 (6) DI-30, 126-2 
4N19 (23) DI-30, 073-2 
4N20 (6) DI-30, 073-2 
4N21 (6) DI-30, 073-1 
Also See Stop Code # 2277 (b) 

4K25 (7) DI-30, 055 
4L9 (23, 16) DI-30, 126-2 
4L6 (30, 32) FCG, 126-2 
4L16 (23, 33) DI-30, 126-2 
4L18 (21) DN-30, 126-2 
4L20 (12, 16. 6) DI-30, 126-2 
4L21 (6) FF-30, 126-2 
4L12 (27) DI-30, 126-2 
4N22 (6) FF-30, 073-2 
4N20 (6, 16) DI-30, 073-2 
4N19 (23) DI-30, 073-2 
4N21 (6) DI-30, 073-1 
4R 7 (23) DI-30, 057-2 
Also See Stop Code # 2277 (b) 

4L6 (31) FCG, 126-2 
4L12 (27) DI-30, 126-2 
4L20 (6) DI-30, 126-2 
4N20 (6) DI-30, 073-2 
4N19 (23) DI-30, 073-2 
4N21 (6) DI-30, 073-1 



Stop 
Code 

2315 

2316 

2317 

Stop 
Locs. 

00 5406 

00 5422 

00 5433 

-72-

Diagnosis 

4N19 (23) D1-30, 073-2 
4N21 (6) D1-30, 073-1 
4N20 (6) D1-30, 073-2 
4L12 (27) D1-30, 126-2 
4L16 (23) D1-30, 126-2 
4L20 (16, 6) D1-30, 126-2 
Also See Stop Codes # 2112 (b) 
and # 2277 (b) 

4K24 (16) FF-30, 055 
4K26 (7) D1-30, 055 
4N21 (7, 27) D1-30, 073-1 
3D2 (9) D1-30, 437-1 
4N6 (26) PA-30, 054 
4R13 (33) D1-30, 057-2 
4L16 (27) D1-30, 126-2 
4L20 (7, 12) D1-30, 126-2 
Also See Stop Codes # 2112 (b) 
arid # 2277 (b) 

4L16 (16) D1-30, 126-2 
4L6 (32) FCG, 126-2 
4L20 (34, 12) D1-30, 126-1, 2 
4N20 (23) D1-30, 073-2 
4N21 (7, 23) D1-30, 073-1 
Also See Stop Code # 2277 (b) 
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Stop 
Code 

2320 

2321 

2322 

Stop 
Locs. 

00 5444 

00 5455 

00 5456 

-73-

Diagnosis 

4K25 (16) DI-30, 055 
4L15 (33; 12) DI-30, 126-2 
4L6 (31) FCG, 126-2 
4L14 (33, 34) DI"'35, 126-2 
4L16 (27, 34) DI-30, 126-2 
4LIB (17) DN-30, 126-2 
4L20 (34, 6, 7, 12) DI-30, 126-1, 2 
4L21 (12) FF-30, 126-2 
4L22 (5) FCG, 126-2 
4N22 (12) FF-30, 073-1 
4N21 (7, 23) DI-30, 073;..1 
4N20 (7, 23) DI-30, 073-1, 2 
4R 1 3 (2 3 , 33) D 1- 3 0, 057 - 2 
4R 7 (2 3) D 1- 30, 05 7 - 2 
Also See Stop Codes # 2112 (b) 
and # 2277 (b) 

4L22 (5) FCG, 126-2 
4L20 (34, 12) DI-30, 126-1, 2 
4N21 {7, 23)DI-30, 073-1 
4N20 (23) DI-30, 073-2 

4R 1 3 (3 3) D 1- 3 0, 057 - 2 
4N21 (7, 23) DI-30, 073-1 
4N20 (23) DI-30, 073-2 
4L20 (34, 7, 12) DI-30, 126-1,2 
4L16 (27) DI-30, 126-2 
Also See Stop Codes # 2112 (b) 
and # 2277 (b) 



Stop 
Code 

2323 

2324 

2325 

Stop 
Locs. 

00 5472 

00 5503 

00 5514 

-74-

Diagnosis 

4K24 (23) FF-30, 055 
4K26 (33) DI- 30, 055 
4N23 (7, 27) DI-30, 073-1 
3D2 (11) Dr-30, 437-1 
4L19 (27) DI-30, 126-1 
4L20 (33, 6) DI-30, 126-1, 2 
Also See Stop Codes # 2112 (b) 
and # 2277 (b) 

4Ll6 (12) DI-30, 126-2 
4L22 (5) FCG, 126-2 
4L20 (27,6) DI-30, 126-1,2 
4N23 (23, 7) DI-30, 073-1 
4N21 (6) DI-30, 073-1 
Also See Stop Code # 2277 (b) 

4K25 (23) DI-30, 055 
4L15 (23, 16) DI-30, 126-2 
4N22 (27) FF-30, 073-1 
4N23 (7, 23) DI-30, 073-1 
4N21 (16, 6) DI-30, 073-1 
4L20 (33, 27, 6) DI-30, 126-1,2 
4L19 (27) DI-30, 126-1 
4R7 (23) DI-30, 057-2 
Also See Stop Code # 2277 (b) 
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Stop 
Code 

2326 

2327 

2330 

2331 

Stop 
Locs. 

00 5525 

00 5536 

00 5537 

00 5553 

-75-

Diagnosis 

4L18 (13) DN-30, 126-1 
4L19 (34, 27) DI-30, 126-1 
4L20 (33, 34, 27, 6) DI-30, 126-1,2 
4L21 (27) FF-30, 126-1 
4L22 (8, 5) FCG, 126-1,2 
4N23 (7, 23) DI-30, 073-1 
4N21 (6) DI-30, 073-1 
Also See Stop Code # 2277 (b) 

4L22 (8) FCG, 126-1 
4L20 (27, 6) DI-30, 126-1,2 
4N21 (6) DI-30, 073-1 
4N23 (7, 23) DI-30, 073-1 

4N23 (7, 23) DI-30, 073-1 
4N21 (6) DI-30, 073-1 
4L19 (27) DI-30, 126-1 
4L20 (27, 33, 6) DI-30, 126-1,2 
Also See Stop Codes # 2112 (b) 
and # 2?77 (b) 

4K24 (28) FF-30, 055 
4K26 (23) DI-30, 055 
4N24 (16) DI-30, 073-1 
3D2 (30) DI-30, 437-1 
4N23 (6) DI-30, 073-1 
4L19 (23) DI-30, 126-1 
4L20 (23, 34) DI-30, 126-1 
Also See Stop Codes # 2112 (b) 
and # 2277 (b) 



Stop 
Code 

2332 

2333 

2334 

Stop 
Lacs. 

00 5564 

00 5575 

00 5606 

-76-

Diagnosis 

4L19 (12) Dr-30, 126-1 
4L22 (8) FCG, 126-1 
4L20 (34) Dr-3o, 126-1 
4L27 (12) Dr-3o, 126-1 
4N23 (6) Dr-3o, 073-1 
4N25 (23) Dr-3o, 073-1 
4N21 (23) Dr-3o, 073-1 
Also See Stop Code # 2277 (b) 

4K25 (33) Dr-30, 055 
4L17 (33, 12) Dr-3o, 126-1 
4N22 (33) FF-30, 073-1 
4N23 (6, 16) Dr-3o, 073-1 
4L19 (23) Dr-3o, 126-1 
4L20 (23, 34) Dr-3o, 126-1 
4L27 (12) Dr-3o, 126-1 
4N21 (23) Dr-3o, 073-1 
4N25 (23) Dr-3o, 073-1 
4R 7 (23) Dr - 3 ° , 057 - 2 
Also See Stop Code # 2277 (b) 

4L18 (9) DN-30, 126-1 
4L19 (23, 33) DI-30, 126-1 
4L20 (27, 23, 34) DI-30, 126-1 
4L21 (33) FF-30, 126-1 
4L22' (8, 9) FCG, 126-1 
4L27 (12) Dr-30, 126-1 
4N23 (6) DI-30, 073-1 
4N21 (23) DI-30, 073-1 
4N25 (23) DI-30, 073-1 
Also See Stop Code # 2277 (b) 
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Stop 
Code 

2335 

2336 

2337 

Stop 
Loes. 

00 5617 

00 5620 

00 5634 

-77-

Diagnosis 

4L22 (9) FCG, 126-1 
4L20 (34) D1-30, 126-1 
4L27 (12) D1-30, 126-1 
4N21 (23) D1-30, 073-1 
4N23 (6) D1-30, 073-1 
4N25 (23) D1-30, 073-1 

4L20 (23, 34) D1-30, 126-1 
4L19 (23) DI-30, 126-1 
4L27 (12) D1-30, 126-1 
4N23 (6) D1-30, 073-1 
4N21 (23) D1-30, 073-1 
4N25 (23) DI-30, 073-1 
Also See Stop Codes # 2112 (b) 
and # 2277 (b) 

4K27 (11) FF-30, 055 
4K26 (12) DI-30, 055 
4N24 (27) DI-30, 073-1 
3D2 (19) D1-30, 437-1 

. 4N25 (6) D1-30, 073-1 
4L20 (27) D1-30, 126-1 
4L23 (12) D1-30, 126-1 
4L27 (16) D1-30, 126-1 

____ f:::"= __ 

Also See Stop Codes # 2112 (b) 
and # 2277 (b) 



Stop 
Code 

2340 

2341 

2342 

Stop 
Loes. 

00 5645 

00 5656 

00 5667 

-78-

Diagnosis 

4L19 (16) DI-30, 126-1 
4L22 (9) FCG, 126-1 
4L20 (27) DI-30, 126-1 
4L27 (6) DI-30, 126-1 
4N25 (6) DI-30, 073-1 
4N23 (23) DI-30, 073-1 
4N27 (6) DI-30, 073-1 
Also See Stop Code # ?277 (b) 

4K28 (7) DI-30, 055 
4L17 (23, 16) DI-30, 126-1 
4N25 (6; 1b)·DI-30, Q73-1 
4N26 (6) FF-30, 073-1 
4L20 (27) DI-30, 126-1 
4L23 (12) DI-30, 126-1 
4L27 (16, 6) DI-30, 126-1 
4N23 (23) DI-30, 073-1 
4N27 (6) DI-30, 073-1 
4R7 (23) DI-30, 057-2 
Also See Stop Code # 2277 (b) 

4L23 (7, 12) DI-30, 126-1 
4L25 (21) DN-30, 126.,.1 
4L22 (9, 10) FCG, 126-1 
4L27 (12, 16, 6) DI-30, 126-1 
4L28 (6) FF-30, 126-1 
4N25 (6) DI-30, 073-1 
4N23 (26) DI-30, 073-1 
4N27 (6) DI-30, 073-1 
4L20 (27) DI-30, 126-1 
Also See Stop Code # 2277 (b) 
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Stop 
Code 

2343 

2344 

23>45 

2346 

Stop 
Locs. 

00 5700 

00 5701 

00 5715 

00 5726 

-79-

Diagnosis 

4L22 (10) FCG, 126-1 
4L20 (27) DI-30, 126-1 
4N25 (6) DI-30, 073-1 
4N23 (23) DI-30, 073-1 
4N27 (6) DI- 3 0, 073-1 
4L27 (6) DI-30, 126-1 

4N25 (6) DI-30, 073-1 
4L20 (27) DI-30, 126-1 
4L23 (12) DI-30, 126-1 
4L27 (16, 6) DI-30, 126-1 
4N23 (23) DI-30, 073-1 
4N27 (6) DI-30, 073-1 
Also See Stop Codes # 2112 (b) 
and # 2277 (b) 

4K27 (16) FF-30, 055 
4K26 (6) DI-30, 055 
4N25 (27) DI-30, 073-1 
3D2 (17) DI-30, 437-1 
4N27 (7) DI-30, 073-1 
4L26 (27) DI-30, 126-1 
4L27 (7, 12) DI-30, 126-1 
Also See Stop Codes # 2112 (b) 
and # 2277 (b) 

4L23 (6) DI-30, 126-1 
4L22 (10) FCG, 126-1 
4L27 (12, 34) DI-30, 126-1 
4N25 (23) DI-30, 073-1· 
4N27 (7, 23) DI-30, 073-1 
Also See Stop Code # 2277 (b) 



Stop 
Code 

2347 

2350 

2351 

2352 

Stop 
Locs. 

00 5737 

00 5750 

00 5760 

00 5761 

-80-

Diagnosis 

4K28 (16) DI-30, 055 
4L23 (34, 23) DI-30, 126-1 
4N26 (12) FF-30, 073-1 
4N27 (7, 23) DI-30, 073-1 
4N25 (7, 23) DI-30; 073-1 
4L26 (27) DI-30, 126-1 
4L27 (7,12,34) DI-30, 126-1 
4R7 (23) DI-30, 057-2 
Also See Stop Code # 2277 (b) 

4L25 (17) DN-30, 126-1 
4L26 (27, 34) DI .. 30, 126-1 
4L22 (10, 28) FCG, 126-1 
4L27 (6, 7, 12, 34) DI-30, 126-1 
4L28 (12) FF ... 30, 126-1 
4N27 (7, 23) DI-30, 073-1 
4N25 (23) DI-30, 073-1 
Also See Stop Code # 2277 (b) 

4L22 (28) FCG, 126-1 
4L27 (12, 34) DI-30, 126-1 
4N25 (23) DI-30, 073-1 
4N27 (7, 23) DI-30, 073-1 

4N27 (7, 23) DI-30, 073-1 
4L27 (7, 12, 34) DI-30, 126-1 
4L26 (27) DI-30, 126-1 
4N25 (23) DI-30, 073-1 
Also See Stop Codes # 2112 (b) 
and # 2277 (b) 
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II 

~ -81-
I' 

U Stop Stop 

I 
Code Locs. Diagnosis 

!U 2353 00 6006 4K27 (23) FF-30, 055 
4K26 (34) DI-30, 055 

U 
4N27 (27) DI-30, 073-1 
3D2 (22) DI-30, 437-1 
4N28 (7) DI-30, 073-1 

~C 
4L27 {6, 33) DI-30, 126-1 
4L26 (23) DI-30, 126-1 

I Also See Stop Codes # 2112 (b) 

'a and # 22 7 7 (b) 

j 

:~ 
I 

2354 00 6017 4L26 (12) DI-30, 126-1 Ie 
4L22 (28) FCG, 126-1 
4L27 (6, 27) DI-30, 126-1 

a 4N28 (7, 23) DI-30, 073-1 
4N27 {6} DI-30, 073-1 
4L25 (9) DN-30, 126-1 
Also See Stop Code # 2277 (b) C " 

I 

:c 
I 

00 6030 Ie 2355 4K28 (23) DI-30, 055 
4L24 (23, 16) DI-30, 126-1 

I 4N26 (27)FF-30, 073-1 Ie 4N27 (16, 6) DI-30, 073-1 
4N28 (7, 23) DI-30, 073-1 
4L25 (9) DN-30, 126-1 

C 4L26 (23) DI-30, 126-1 
4L27 (6,33,27) DI-30, 126-1 

I 4R 7 (23) D I - 3 ° , 057 - 2 !e Also See Stop Code # 2277 (b) 
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Stop 
Code 

2356 

2357 

2360 

2361 

Stop 
Locs. 

00 6040 

00 6050 

00 6051 

00 6075 

r I 

-82-

Diagnosis 

4L26 (23, 33) DI-30, 126-1 
4L25 (9, 13) DN-30, 126-1 
4L22 (28, 29) FCG, 126-1 
4L27 (33, 34,6,27) DI-30, 126-1 
4L28 (27) FF-30, 126-1 
4N28 (7, 23) DI-30, 073-1 
4N27 (6) DI-30, 073-1 
Also See Stop Code # 2277 (b) 

4L22 (29) FCG, 126-1 
4L27 (6, 27) DI-30, 126-1 
4L25 (9) DN-30, 126-1 
4N28 (7, 23) DI-30, 073-1 
4N27 (6) DI-30, 073-1 

4N28 (7, 23)DI-30, 073-1 
4L27 (33, 6, 27) DI-30, 126 ... 1 
4L26 (23) DI-30, 126-1 
4L25 (9) DN-30, 126-1 
4N27 (6) DI-30, 073-1 
Also See Stop Codes # 2112 (b) 
and # 2277 (b) 

4K27 (28) FF-30, 055 
4K26 (27) DI-30, 055 
4N28 (6, 27) DI-30, 073-1 
3D2 (31) DI-30, 437-1 
4L27 (23, 34) DI-30, 126-1 
Also See Stop Codes # 2112 (b) 
and # 2277 (b) 
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Stop 
Code 

2362 

2363 

2364 

2365 

Stop 
Locs. 

00 6105 

00 6115 

00 6125 

00 6126 

-83-

Diagnosis 

4L26 (l6) DI-30, 126-1 
4L22 (29) FCG, 126-1 
4L27 (34) DI-30, 126-1 
4N28 (6) DI-30, 073-1 
4N27 (23) DI-30, 073-1 
Also See Stop Code # 2277 (b) 

4K28 (33) DI-30, 055 
4L24 (33, 12) DI-30, 126-1 
4N26 (33) FF-30, 073-1 
4N28 (6, 16) DI-30, 073-1 
4N27 (23) DI-30; 073-1 
4L27 (23, 34) DI-30, 126-1 
4R7 (23) DI-30, 057-2 
Also See Stop Code # 2277 (b) 

4L22 (29, 30) FCG, 126-1 
4L25 (9) DN-30, 126-1 
4L27 (27, 23, 34) DI-30, 126-1 
4L28 (33) FF-30, 126-1 
4N28 (6) DI-30, 073-1 
4N27 (23) DI-30, 073-1 
Also See Stop Code # 2277 (b) 

4L27 (23, 34) DI-30, 126-1 
4N28 (6) DI-30, 073-1 
4N27 (23) DI-30, 073-1 
Also See Stop Codes # 2112 (b) 
and # 2277 (b) 



Stop 
Code 

2366 

2367 

2370 

2371 

Stop 
Locs. 

00 6145 

00 6155 

00 6223 

00 6222 

-84-

Diagnosis 

4K9 (6) DI-30, 076 

4N17 (15) UF-35, 132-2 

(a) If X Register f. ° 
4H23 (28,23,11,16) FF ... 30, 046 .. 2 
4H21 (28,23, 11,16) FF~30, 046 .. 2 
4H19 (28,23) FF .. 30, 046-2 
4H24 (27,33,23,34) DI-30, 046-2 
4H22 (6,7,27,33,16,12,23,34) DI·30, 046-2 
4H20 (6,7,27,33,16,12,23,34) DI .. 30, 046-2 

(b) If X Register = ° 

----.-, 

4N7 (15,26) UF-35, 132-2 
4N8 (6,10,19,29) SR-30, 132-1,2 
4NI0 (6,10) SR-30, 132-1 
4N9 (10,14,18,22,26,30) 132-1,2 
4Nll (32,35) DN-30, 132-1 
4H2 (23,34,16,12) DI-30, 048-2 
4H4 (23,34, 16, 12) DI .. 30, 048-2 
4Hll (16,12,23,34) DI-30, 047-2 
4H13 (16,12,23,34) DI-30, 047-2 
4H24 (27,33,23,34) DI-30, 046-2 
4H22 (6,7,27,33,16,12,23,34) Dh30,046-2 
4H20 (6,7,27,33,16,12,23,34) DI .. 30,046-2 

4K26 (27,34,6,12,23,33,7,16) DI,-30,055 
4K21 (27,34) DI-30, 055 
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Stop 
Code 

2372 

2373 

Stop 
Locs. 

00 6237 

00 6257 

-85-

Diagnosis 

(a) If Accumulator Rank B 2 -11 bit = 1 
4N16 (27) DI-30, 073-2 
3D4 (17) DI-30, 437-1 

(b) If Accumulator Rank B 2.;.11 bit::;; ° 
4L26 (33,16,7,34,12, 6) DI-30~ 126-1 
4L19 (33,16,7,34,12,6) Dr-30, 126-1 
4L18 (9,13,17,21) DN-30, 126 ... 1,2 
4L16 (33,16,7,34,12,6) DI-30, 126-2 
4Lll (33,16,7,34,12,6) DI-30, 126 ... 2 
4L23 (27, 7, 6,16) DI-30, 126-1 
4L8 (34,27, 12, 6) DI-30, 126-3 
4L25 (13,17,21) DN-30, 126-1 
4LI0 (9,13,17) DN-30, 126-2,3 
4L24 (7,6) DI-30, 126-1 
4L17 (6, 7) DI-30, 126-1 
4L15 (6,7) DI-30, 126-2" 
4L9 (6,7) DI-30, 126-2 
4L7 (6) DI-30, 126-3 
4L27 (33,7,16) DI-30, 126-1 
4L20 (23,33,7,16) DI-30, 126-1,2 
4L12 (23,33,6,7) DI-30, 126-2,3 
4L13 (12) FF-30, 126-3 
4R7 (16, 23) DI-30, 057-2 
4Rll (16) PA-30, 057-2 
4N17 (2) FF-30, 073-2 
4N18 (7,6,23) DI-30, 073-2 
4N19 (6,7,23) DI-30, 073-2 
4N20 (6,23) DI-30, 073-2 
4N21 (7,6,23) DI-30, 073-1 
4N23 (6,7,23) DI-30, 073-1 
4N25 (6,23) DI-30, 073-1 
4N27 (6,7,23) DI-30, 073-1 
4N28 (6) DI-30, 073-1 
Also See Stop Code # lj7.5 

4N6 (8, 18) PA-35, 132-2 
Also See Stop Code # 2375 



Stop 
Code 

2374 

2375 

2376 

Stop 
Locs. 

00 6270 

00 6274 

00 6275 

-86-

Diagnosis 

4N6 (16) PA-35, 132-2 
4R19 (7) DI- 30, 057-2 
4RI0 (34, 6) DI-30, 057-2 
4R15 (7,12,33,34) DI-30, 057-1 
4R12 (30 l 33,) pC-30., 057 ~2 
4N7 (6) UF - 35, 132-2 
4Nl1 (21) DN-30, 132-1 
4N28 (12) DI-30, 073-1 
4K19 (12) FF-30, 056 
4K21 (7) DI- 30, 056 
4K9 (12) DI-30, 076 
4K10 (16) PA-30, 076 
4K28 (33) DI-30, 055 
4K20 (16) DI-30, 056 
4K7 (13) DN-30, 076 
4L24 (33) DI-30, 126-1 
4R 7 (16, 23) DI-30, 057-2 
Also S.ee Stop Code # 2375· 

4R17 (34,33,27, 12) DI-30, 057-2 
4R8 (17) BO, 057-2 
4P (DLl, DL2) 057-2 
4R 11 (8, 1 8) P A - 30, 057 - 2 

(a) If FN+l Register "f 0 
4KI0 (35) PA-30, 057-2 
4K9 (12,16) DI-30, 076 

(b) If F N+1 Register = 0 
4R13 (16,23) DI-30, 057-2 
4N28 (6,16) DI-30, 073-1 
4N26 (28) FF-30, 073-1 
4L22 (29) FCG, 126-1 
Also See Stop Code # 2375 
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Stop 
Code 

2377 

2400 

2401 

Stop 
Loes. 

00 6305 

00 6311 

00 6312 

-87-

Diagnosis 

4L24 (23) DI-30, 126 .. 1 
4K28 (23) DI-30, 055 
4K20 (7) DI-30, 056 
4N27 (12) DI-30, 073-1 
Also See Stop Code # 2375 

4K19 (6) FF-30 j 056 
4K21 (16) DI-30, 056 
4N27 (12) DI-30, 073-1 
4N10 (33) SR-30, 132-1 
4N12 (23, 16) DN-30, 132-1 
4H23 (28) FF-30, 046-2 
4H24 (23, 27) DI-30, 046-2 
4R7 (16) DI-30, 057-2 
Also'See Stop Code # 2375 

4R10 (12) DI-30. 057-2 
4L22 (28) FCG, 126-1 
4L24 (27) DI-30, 126-1 
4K20 (6) DI-30, 056 
4NI0 (33,25,15,9) SR-30, 132 .. 1 
4N8 (23,25,15,9), SR-30, 132 ... 1,2 
4N7 (35) UF-35, 132-2 
4Nll (17) DN-30, 132-1 
4N26 (23) FF-30, 073-1 
4N28 (7) DI-30, 073-1 
Also See Stop Code # 2375 



[I 
-88- C! 

Stop Stop t' Code Locs. Diagnosis . I 
2402 00 6322 4L23 (34) Dr-30, 126 .. 1 C' 4K28 (16) Dr-30, 055 

4K18 (33) Dr-30, 056 I 
4N25 (12) Dr-30, 073-1 ~ Also See Stop Code # 2375 

C 
f 

2403 00 6326 4K17 (33) FF-30, 056 
.~ 

I 4K16 (27) Dr-30, 056 
~i 4N25 {12} Dr-30, 073-1 

4N10 (25) SR-30, 132-1 
• i 

4H24 (33, 34) Dr-30, 046-2 

t 4H23 (23) FF-30, 046-2 
Also See Stop Code # 2375 

t 
fill 

2404 00 6327 4N26 (16) FF-30, 073-1 
I. 

4N27 (7, 12) Dr-30, 073-1 

C 4L22 (10) FCG, 126-1 
4L24 (34) DI-30, 126-1 
4K20 (12) DI-30, 056 

C Also See Stop Code # 2375 

C 
i 

2405 00 6337 4L17 {23} DI-30, 126-1 C 
4K28 (7) DI-30, 055 
4K18 (23) DI-30, 056 C 4N24 (12) Dr-30, 073-1 
Also See Stop Code # 2375 

[ 

t 
C 

-L--I- ,-- - ----~ -- - ----- -- - ---~~ 



I 
:J -89-

Ie Stop Stop 

Ie 
Code Locs. Diagnosis 

2406 00 6343 4K17 (27) FF-30, 056 
4K16 (34) DI-30, 056 

C 4N24 (12) DI-30, 073-1 
4N1 ° (15) SR-30, 132-1 

10 
4H22 (6,16) DI-30, 046-2 
4H23 (11) FF-30, 046-2 
Also See Stop Code # 2375 

I 

D 
I 10 
i 2407 00 6344 4N25 (6, 12) DI-30, 073-1 
I 4N26 (11) FF-30, 073-1 
.~ 4L22 (9) FCG, 126-1 i.u 4L23 (33) DI-30, 126-1 I 

I 4K18 (27) DI-30, 056 

C Also See Stop Code # 2375 

j 

~C 

'0 2410 00 6354 4L17 (33) DI-30, 126-1 
4K25 (33) DI-30, 055 

I 4K18 (16) DI-30, 056 

ie 4N24 (7) DI-30, 073-1 
4R7 (16, 6) DI-30, 057-2 

I 4R9 (25) BC-30, 057-2 ;'0 Also See Stop Code # 2375 

t 

Ie 
I 

00 6360 I~ 2411 4K17 (12) FF-30, 056 
4K16 (6) DI-30, 056 
4N24 (7) DI-30, 073-1 

0 4N10 (9) SR-30, 132-1 ., 
4H22 (7, 12) DI-30, 046-2 
4H23 (16) FF-30, 046-2 

a 4R13 (16) DI-30, 057-2 
Also See Stop Code # 2375 

j 

II 
I 



Stop 
Code 

2412 

2413 

2414 

Stop 
Locs. 

00 6361 

00 6371 

00 6375 

I , 

-90-

Diagnosis 

4N23 (6) DI-30, 073-1 
4N22 (28) FF -30, 073-1 
4N24 (12) DI-30, 073-1 
4L17 (34) DI-30, 126-1 
4L22 (8) FCG, 126-1 
4K18 (34) DI-30, 056 
4R13 (16) DI-30, 057-2 
Also See Stop Code # 2375 

4R7 (7,16,23) DI-30, 057-1,2 
4R13 (6) DI-30, 057-1 
4L15 (23) DI-30, 057-2 
4K25 (23) DI-30, 055 
4K18 (7) DI- 30, 056 
4N23 (12) DI-30, 073-1 
Also See Stop Code # 2375 

4K17 (6) FF-30; 056 
4K16 (12) DI-30, 056 
4N23 (12) DI-30, 073-1 
4N8 (23) SR-30, 132-1 
4H22 (23, 27) DI .. 30, 046-2 
4H21 (28) FF-30, 046-2 
Also See Stop Code # 2375 

~ 

t 
~ 

C, 
i 

I C
1 

C
1 

C 
C' 

l 
C, 

C
i 

~. 

t 
C 
~ 

C 
c 
: 
c 
,t 

C 

I 



Stop 
Code 

2415 

2416 

2417 

Stop 
Locs. 

00 6376 

00 6406 

00 6412 

-91-

Diagnosis 

4N22 (23) FF-30, 073-1 
4N23 (7) DI- 30, 073-1 
4N24 (7) DI-30, 073-1 
4L17 (27) DI-30, 126-1 
4L22 (5) FCG, 126-2 
4K18 (6) DI-30, 056 
4R13 (16) DI-30, 057-2 
Also See Stop Code # 2375 

4L15 (33) DI-30, 126-2 
4K25 (16) DI-30, 055 
4K15 (33) DI-30, 056 
4N21 (12) DI-30, 073-1 
Also See Stop Code # 2375 

4K14 (33) FF-30, 056 
4K16 (23) DI-30, 056 
4N21 (12) DI-30, 073-1 
4N8 (25) SR-30, 132-2 
4H22 (33, 34) DI-30, 046-2 
4H21 (23) FF·dO, 046-2 
Also See Stop Code # 2375 



Stop 
Code 

2420 

2421 

2422 

Stop 
Locs. 

00 6413 

00 6423 

00 6427 

-92-

Diagnosis 

4K9 (23) DI-30, 076 
4K18 (12) DI-30, 056 
4N21 (7) DI-30, 073-1 
4N22 (16) FF-30, 073-1 
4N23 (12) DI-30, 073-1 
4L15 (34) DI-30, 126-2 
4L6 (32) FCG, 126-2 
4R13 (16) DI-30, 057-2 
Also See Stop Code # 2375 

4L9 (23) DI-30, 126-2 
4K25 (7) DI-30, 055 
4K15 (23) DI-30, 056 
4N20 (12) DI-30, 073-'2 
4R15 (6) DI-30, 057-1 
Also See Stop Code # 2375 

4K14 (27) FF-30, 056 
4K16 (33) DI-30, 056 
4N20 (12) DI-30, 073-2 
4N8 (15) SR-30, 132-2 
4H20 (6, 16) DI-30, 046-2 
4H21 (11) FF-30, 046-2 
4R15 (6) DI-30, 057-1 
Also See Stop Code # 2375 

I 

C 
I 

o 
C

i 

~ 

C 



I II 

0 -93-

I la Stop Stop 

I Code Loes. Diagnosis 

U 2423 00 6430 4N20 (6) DI-30, 073-2 

I 4N22 (11) FF-30, 073-2 

ia 4N21 (12) DI-30, 073-1 
4L6 (30) FCG, 126-2 

!~ 
4L15 (27) DI-30, 126-2 
4K15 (27) DI-30, 056 
Also See Stop Code # 2375 

I 

;~ 
I 
;0 2424 00 6441 4L9 (33) DI-30, 126-2 

I 4K23 (33) DI-30, 055 

;~ 4K15 (16) DI-30, 056 
'i 

4N19 (12) DI-30, 073-2 I 
I 4R10 (34) DI-30, 057-2 

:0 4R12 (30, 33) DC- 30, 057-2 
Also See Stop Code # 2375 

j 

Ie 
j 

Ie 2425 00 6445 4K14 (12) FF-30, 056 

I 4K16 (7) DI-30, 056 

:0 4N19 (12) DI-30, 073-2 
4N8 (9) SR-30, 132-2 

I 4H20 (7, 12) DI-30, 046-2 

I~ 4H21 (16) FF-30, 046-2 
Also See Stop Code # 2375 

~ 
~ 

10 2426 00 6446 4N19 (6) DI-30, 073-2 

~ 4N17 (28) FF-30, 073-2 

'0 4N20 (12) DI-30, 073-2 
4L9 (34) DI- 30, 126-2 
4L6 (29) FCG, 126-2 

a 4K15 (34) DI-30, 056 
Also See Stop Code # 2375 

I 
~-~ 



I c: 
I 

-94- t; 
I 

Stop Stop t Code Locs. Diagnosis 
I 

2427 00 6456 4L7 (23) DI-30, 126-3 c: 4K23 (23) DI-30, 055 
I 4K15 (7) DI-30, 056 

4N18 (12) DI-30, 073-2 C' 
4N7 (6) UF-35, 132-2 

I 4H20 (33, 34) DI-30, 046-2 
4H19 (23) FF-30, 046-2 C' 
4R 7 (23, 16) DI-30, 057-2 
4R9 (6) BC - 30, 057-2 

0, 4RI0 (34) DI-30, 057-2 
4R12 (33) DC- 30, 057-2 
Also See Stop Code # 2375 

C 
I 

C 
2430 00 6462 4K14 (6) FF-30, 056 I 

C
1 

4K16 (l6) DI-30, 056 
4N18 (12) DI-30, 073-2 
Also See Stop Code # 2375 

C 
C 

2431 00 6463 4N19 (7, 12) DI-30, 073-2 

C 4N17 (23) FF-30, 073-2 
4N7 (35) UF -35, 132-2 
4L6 (28) FCG, 126-3 

C 4L9 (27) DI-30, 126-2 
4K15 (6) DI-30, 056 
4H20 (23, 27) DI-30, 046-2 
4H19 (28) FF-30, 046-2 C ' ' 

4R7 (23) DI-30, 057-2 
Also See Stop Code # 2375 t 

C ,. 
I. 

C 
---

I I 
-- -- --- - ----- ---,--- - ---



I 
C 

1° 
I !II!., '. 

Stop 
Code 

2432 

2433 

2434 

Stop 
Lacs. 

00 6467 

00 6470 

00 6511 

-95-

Diagnosis 

4K12 (33, 27,12,6) FF-30, 056 
4K13 (27, 34, 6, 12) DI-30, 056 
4K15 (12) DI-30, 056 
4Nl (7) DI-30, 126-3 
4N12 (12, 16) DI-30, 073-2, 132-1 
4N14 (12) , DI-30, 073-2 
4N15 (12) DI-30, 073-2 
4N16 (12) DI-30, 073-2 
4Ll (34, 27) DI-30, 126-3 
4L7 (34, 27) DI-30, 126-3 
4R11 (32) PA-30, 057-2 
4RI0 (7) DI-30, 057-2 
4L2(6('6,~·lZ)"DI-30;· 126-1' 
4L20(27, 34, 6,12) DI-30, 126-1,2 
4L12 (27,34,6,12) DI-30, 126-2,3 
4N27 (23, 6) DI-30, 073-1 
4N25 (23) DI-30, 073-1 
4N23 (23) DI-30, 073-1 
4N21 (23, 6) DI-30, 073-1 
4N20 (23) DI-30, 073-2 
4N19 (23) DI-30, 073-2 
4N18 (23, 6) DI-30, 073-2 
Also See Stop Code # 2375 

4R11 (32) PA-30, 057-2 
Also See Stop Code # 2375 

4R 11 (1 6) P A - 3 ° , 057 - 2 
4R12 (14) DI-30, 057-2 
4L7 (7) DI-30, 126-3 
4Ll (6, 7) DI-30, 126-3 
4L13 (6) FF-30, 126-3 
4L12 (12, 16) Dr-3~, 126-3 



Stop Stop 
Code Locs. 

2434 00 6511 
(Cont'd) 

2435 00 6523 

2437 00 6524 

-96-

Diagnosis 

4LS (6,7,33,23) DI-30, 126-3 
4LI0 (21) DN-30, 126·,3 
4L5 (33, 27, 12) FF ... 30, 126-3 
4L4 (27,23,34,33,6,7) DI-30, 126-3 
4L3 (6,7,12,16,27,34,23,33) DI-30, 126-3 
4L2 (9,13,17) DN,..30, 126-3 
4Nl (6,12,33,34,27) DI-30, 126-3 
4N12 (6,23) DI-30, 132-1 
4NI0 (25) SR-30, 132 .. 1 
4Nll (13) DN-30, 132-1 
4N17 (6) FF-30, 073-2 
4N13 (33, 27) FF-30, 073-2 
4N16 (6,23) DI-30, 073-2 
4N15 (6,23) DI-30, 073-2 
4N14 (6,23) DI-30, 073-2 

4L7 (33) DI-30, 126 ... 3 
4K13 (33) DI-30, 056 
4K23 (16) DI-30, 055 
4K6 (12) BC .. 30, 076 
4R15 (12) DI-30, 057-1 
4R19 (23~12}-Dlr3:a .. 057-1,2 
4R9 (IS) BC-30, 057-2 
4N16 (12) DI-30, 073-2 

4R14 (6) DC-30, 057-1 

4NlS (7,12) DI-30, 073 ... 2 
4N17 (16) FF-30, 073-2 
4N21 (16) DI-30, 073-1 
4L6 (10) FCG, 126-3 

. -, -----

t 
tl 

t 

C 
I 

Ci 

I 
~; 

I 

C 

~I 
O. 

I 

t 
t 
C 
C 
C 
C 
t 
t 
C 
C 
C 

I 

I 



j 

1m 

~ -97-

I 

ICl Stop Stop 

I 
Code Locs. Diagnosis 

C 2440 00 6534 4Ll (23) DI-30, 1,26-3 
, 

1 
4K13 (27) DI-30, 057 

ie 4K23 (7) DI-30, 055 
4N15 (12) DI-30, 073-2 

10 
I 

0 ,', 
" 2442 00 6535 4N16 (6, 12) DI-30, 073-2 

I 4N17 (11) FF-30, 073-2 

!e 4L6 (9) FCG, 126-3 

I 
i~ 

I 
:C 2443 00 6545 4Ll (33) DI-3O, 126-3 

4K13 (16) DI-30, 056 

i 4K20 (33) DI-30, 055 

,e 4N14 (12) DI-30, 073-2 

I 
:0 
~ ie 2445 00 6546 4N15 (6,12) DI-30, 073-2 

4N13 (28) FF-30, 073-2 
I 4L6 (8) FCG, 126-3 Ie 
I I, 

D 'I 

I 2446 00 6556 4K13 (7) DI-30, 056 

:0 4K20 (23) DI-30, 055 
4Nl (23) DI-30, 126-3 

I 4N12 (12) DI-30, 073-2 i, v' 

j-
I~ 

!. 
I 



Stop 
Code 

2450 

2452 

2453 

Stop 
Locs. 

00 6557 

00 6560 

00 6575 

= 

-98~ 

- r- i --

Diagnosis 
, I 

4N14 (6,12) DI-30, 073-2 
4N13 (23) FF.30, 073-2 
4L6 (5) FCQ, 126-3 

4N12 (12, 23) DI-30, 073-2, 132-1 
,4NIQ (29) SR-30, 132-1 
4R11 (25) PA-30, 057 .. 2 

4N6 (25) PA-35, 132-2 
4Rll (8) PA-30. 057-2 
4L15 (23) DI-30, 126-2 
4Ll'7 (23,33) DI-30, 126-1 
4L18 (9,13) DN"-30. 126-1 
4L22 (29.28,10,9.8) FCG, 126-1 
4L23 (34) DI-30, 126-1 
4L24 (23,33) DI-30, 126-1 
4L25 (13,17,21) DN .. 30, 126-1 
4K9 (12.16,23) DI-30, 076 
4KIO (35) PA-30, 057-2 
4K16 (27,34,16,12) DI-30, 056 
4K17 (28,23,16,11) FF-30, 056 
4K18 (33,23,16,7) Dr-3~, 056 
4K19 (16,11) FF-30, 056 
4K20 (l6, 7) DI-30, 056 
4K21 (7,16) DI-30, 056 
4H27 (29) , 076 

t 
t, 

I 

~' 
I 

C1 

~ 
I 

c: 
C 

I 

~: 
! 

C, 
C, 

I 
r'1 .. 
c 
c 
c 
c 
C. 

I :i 
I 

[ 

~ 



Stop 
Code 

2454 

2455 

2456 

Stop 
Locs. 

00 6605 

00 6627 

00 6634 

-99-

Diagnosis 

4L9 (23, 33) DI-30, 126-2 
4LI0 (9, 13) DN-30, 126-2 
4L15 (33) DI-30, 126-2 
4L18 (17, 21) DN-30, 126-2 
4L6 (32, 30, 29) FCG, 126-2 
4L22 (5) FCG, 126-2 
4L7 (23) DI-30, 126-3 
4K14 (28,23,16, ll) FF-30, 056 
4K15 (33, 23,16,7) DI-30, 056 
4K16 (23, 33, 7,16) DI-30, 056 
4Rl1 (25) PA-30, 057-2 

(a) 4N8 (23,25,15,9) SR-30, 132-1,2 
4N7 (35,6) UF-35, 132-2 
4NI0 (25,15,9) SR-30, 132-1 

(b) 4Rll (35) PA-30, 057-2 
4N6 (8) PA,..35, 132-2 

(a) 4K15 (27,34,6) DI-30, 056 
4K18 (27,34,6,12) DI-30, 056 
4K20 (6,12) DI-30, 056 

(b) 4K28 (27,34,6,12) DI-30, 055 
4K25 (27,34,6, 12) DI-30, 055 
4K23 (27) DI-30, 055 
4L22 (29,28,10,9,8,5) FCG,126-1, 2 
4L6 (32,30,29) FCG, 126-2 
4L24 (34,27) DI-30, 126-1 
4L23 (33) DI-30, 126-1 
4L17 (34, 27) DI-30, 126-1 
4L15 (34,27) DI-30, 126-2 
4L9 (34,27) DI-30, 126-2 



Stop 
Code 

2457 

2460 

Stop 
Lacs. 

00 6635 _ 

00 6663 

E 

-100-

Diagnosis 

4N18 (16) DI-30, 073-2 
4R13 (12) Dr·-30, 057-2 
4L6 (32,30,29) FCG, 126-2 
4L22 (29,28,10,9,8,5) FCG, 126-1,2 
4L9 (12,16) DI-30, 126-2 
4L10 (9,13) DN-30, 126-2 
4Lll (6,7) DI;..30, 126-2 
4L15 (12,16) DI-30, 126-2 
4L16 (6,7) DI-30, 126-2 
4L17 (12, 16) DI-30, 126-1 
4L18 (9,13,17,21) DN-30, 126-1,2 
4L19 (6,7) DI-30, 126-1 

-. 4L23 (16, 23) DI-30, 126-1 
4L24 (12,16) DI-30, 126-1 
4L25 (13,17,21) DN-30, 126-1 
4L26 (7,6) DI-30, 126-1 

4K28 (27,34,6,12,23,16,7) DI-30, 055 
4K25 (27,34,6,12,33,23,16,7) DI-30, 055 
4K23 (27, 33) DI-30, 055 
4N6 (18) PA-35, 132 .. 2 
4Nll (9) DN-30, 132-1 
4N15 (27) DI-30, 073-2 
4N14 (27) DI-30, 073-2 
4N12 (27) DI-30, 073-2 
3D4 (9,19,30,11) DI-30, 437-1,2 
4N1 (27) DI-30, 126-3 
4N2 (9) nN~3:0~~,r2_6--3 -'-
4L3 (27,23) DI-30, 126-3 
4L4 (23,33,7) DI-30, 126-3 
4L8 (27,23) DI-30, 126-3 
4L12 (7,16) DI-30, 126-3 
Also See Stop Codes # 2455 (a) 
and 2456 (a) 

- - I ~-

I 

C 
C 

I 

C 
I 

t 
~ 

L 
C 

I 

t 
~ 

I 

C 
CI 
C
l 

rf 
"I I 
Ci 

I 

C. 

C 
I 

c. 
~ 

i 

C 



I 

I~ 

C -lOl-

a Stop Stop 
Code Locs. Diagnosis 

~. 
2461 00 6674 4Rll (16) PA-30, 057-2 

4K20 (7) DI-30, 056 

~ 4K18 (33, 23, 16, 7) DI-30, 056 
4K15 (33,2.3,16.,7" ll)DI-30, 056 
4K28 (23, 16, 7) DI-30, 055 

U 4K25 (33, 23, 16, 7) DI-30, 055 

Ie 
4K23 (33, 23, 16) DI-30, 055 
4L7 (16, 34) DI-30, 126-3 
4NI0 (29,10,6) SR-30, 132-1 
4N8 (29) SR-30, 132-1 
4N11 (17) DN-30, 132-1 

0 4N12 (6) DI-30, 132-1 
4N6 (25) PA-35, 132-2 

U 
4N16 (23) Dr-3o, 073-2 
4L4 (27) Dr-3o, 126-3 

Ie 
I 

'e 2462 00 6717 4R11 (32) PA-30, 057-2 

I 
4K23 (23, 34) Dr- 30, 055 
4K15 (12) Dr-3o, 056 Ij 4N25 (7, 16) Dr-3o, 073-1 

I 
4N23 (16) Dr-3o, 073-1 
4N20 (7, 16) Dr-3o, 073-1,2 ie 4N19 (16) Dr-3o, 073-2 

I 
4R22 (6, 16) DI-30, 068 

Ie 4R19 (6, 16) Dr-3o, 068 

I Ie 2463 00 6732 4K28 (33) Dr-3o, 055 

Ie 
4K23 (34) Dr-3o, 055 
4N15 (23) Dr-3o, 073-2 
4Nll (21) DN-30, 132-1 
4N8 (19) SR-30, 132-2 
4L4 (34) DI-30, 126-3 

C , 

C 
.~ 
I 



Stop 
Code 

2464 

2465 

2466 

2467 

247() 

Stop 
Locs. 

00 6764 

00 7022 

00 7023 

00 7047 

00 7057 

-102-

--I i 

Diagnosis 

4R 1 3 (27) D I - 3 0, 057 - 2 
4N20 (16,23) DI-30, 073-2 
4N22 (11) FF-30, 073-2 
4N10 (19) SR-30, 132-1 

4N2 (9) DN-30, 126-3 
4L4 (16) DI-30, 126-3 

5C26 (31) BO, 057-2 
4N2 (9) DN-30, 126-3 

4R10 (6,12) DI-30, 057-2 

4R10 (12) DI-30, 057-2 
4L6 ( 5, 8) FCG, 126-3 
4L2 (13,17) DN-30, 126-3 
4L3 (33) DI-30, 126-3 
4N1 (6) DI-30, 126-3 
4L4 (6) DI-30, 126-3 
4N14 (23) Dr-30, 073-2 



I~ 

Stop 
Code 

2471 

2472 

2473 

2474 

247S 

Stop 
Loes. 

00 7060 

007067 

00 7207 

00 7210 

00 7262 

-103 ... 

Diagnosis 

4LS (6) FF-30, 126-3 
4L6 (5') FCG, 126-3 
4L4 (12, 16) DI-30, 126-3 
4N2 (9,17,13,21) DN-30, 126-3, OS7-2 
SC26 (31) BO, OS7-2 

4L6 (28,10,9,8) FCG, 126-3 
4LI0 (17, 21) DN-30, 126-3 
4L2 (9, 13) DN-30, 126-3 
4L8 (6, 7) DI-30, 126-3 
4L3 (6, 7) DI-30, 126-3 

4H18 (l8, 20, 27) BC-30, 047-1 
4H16 (16,12,33,27) DI-30, 047-1 
4H17 (9) DN-30, 047-1 

4HlS (7, 16) DI-30, 047-1 
4H19 (6) FF-30, 047-1 
4H14 (33) FF-30, 047-1 
4H18 (18, 20, 27) BC-30, 047-1 

4R 1 3 (7, 6, 34) D I - 3 0, OS 7 - 1 
4R9 (27,18) BC-30, OS7-2 
4R1S (27, 33~ 34:')~DI-;,,;3(O'i;';057~1 
4R 1 6 (35, 3 0, 8) P A - 3 0, 057 - 1 
4R19 (23,27, 12) DI-30, 057-1,2 



Stop Stop 
Code Locs. 

2475 00 7262 
(Cont'd) 

2476 00 7267 

2477 00 7270 

-104-

Diagnosis 

4Rll (26) PA-30, 057-1 
4R 14 (6 ~ 33 )"DC ':' 30~; ','057-1 
4R12 (22) DC -30, 057-1 
4K9 (27, 33) DI-30, 076 
4K6 (33) BC-30, 076 

4R26 (28) FF-30, 068 
4Rll (26) PA-30, 057-1 
1:N28 (23) DI-30, 073-1 
4KI0 (16) PA-30, 076 
4HI0 (11,16,28,23) FF-30, 047-2 
4Hl1 (6,7,27,33,16,12,23,34) DI-30, 047-2 
4H12 (11,16,28,23) FF-30, 047-2 
4H 1 3 (6, 7 , 27 , 3 3, 16, 12, 23, 34) D I - 3 0, 047 -2 
4H14 (16, 23) FF-30, 047-2 
4H15 (27,33,23,34) DI-30, 047-2 
4H20 (16,12,23,34) DI-30, 046-2 
4H22 (16, 12, 23,34) DI-30, 046-2 
4H24 (23, 34) DI-30, 046-2 

4R 11 (3 0) P A - 3 ° , 057 - 1 
4R20 (28,23,16,11) FF-30, 068 
4R23 (28,23,16,11) FF-30, 068 
4R26 (23,16,11) FF-30, 068 
4R18 (16, 11) FF-30, 068 
4R22 (23,27,6,16) DI-30, 068 
4R25 (23, 27,6,16) DI-30, 068 
4R28 (27,6, 16) DI-30, 068 
4R19 (6, 16; 27)-DI,,30, 068, 057-1 
4K24 (28,23,16,11) FF-30, 055 
4K27 (28,23,16,11) FF-30, 055 
4R 16 (35) P A - 3 0, 057 - 1 

.,--

I: 

~~ 
I 

~i 
I C! 

C 
C 
C 
C 
C 
~ 

C 
C 

I 



Stop Stop 
Code Locs. 

2477 00 7270 
(Cont'd) 

2500 00 1424 

2501 00 3255 

2502 00 7332 

-105-

Diagnosis 

4K22 (28,23) FF-30, 055 
4NI2 (33) DI-30, 073-2 
4NI4 (33) DI-30, 073-2 
4NI5 (33) DI-30, 073-2 
4NI6 (33) DI-30, 073-2 
4NI8 (33) DI-30, 073-2 
4N19 (33) Dr-30, 073-2 
4N20 (33) Dr-30, 073-2 
4N21 (33) Dr-3o, 073-1 
4N23 (33) Dr-3o, 073-1 
4N24 (33, 23) Dr-3o, 073-1 
4N25 (33) Dr-3o, 073-"1 
4N27 (33) Dr-30, 073-1 

4R 1 1 (8) P A - 3 0, 057 - 2 

4R 11 (16) P A - 30, 057 - 2 

4H26 (16) Dr-3o, 046-1 
4Rll (26) PA-30, 057-1 
4R13 (34) Dr-3o, 057-1 
4R15 (7, 6) Dr-3o, 057-1 
4R 14 (3 3~" 1 a) DG-3..Q., ,0,5 7 -1, 2 
4R26 (28,23,16,11) FF-30, 068 
4R23 (28,23,16,11) FF-30, 068 
4R20 (28,23) FF-30, 068 
4R28 (23,27, 6, 16) Dr- 30, 068 
4R16 (18) PA-30, 057-1 
4R19 (33, 34) Dr-30. 068 



Stop Stop 
Code Locs. 

2502 00 7332 
(Cont'd) 

2503 00 7361 

-106-

Diagnosis 

4R25 (23,27,6, 16) DI-30, 068 
4R22 (23.; 2,7l\7-;'yl-2) DI·30, 068 
4N18 (12,33) DI-30, 073-2 
4N19 (12, 33) DI-30, 073-2 
4N20 (12, 33) DI-30, 073-2 
4N21 (12, 33) DI-30, 073-1 
4N23 (12, 33) DI-30, 073-1 
4N24 (12, 7,33,23) DI-30, 073-1 
4N25 (12, 33) DI-30, 073-1 
4N27 (12, 33) DI-30, 073-1 
4N28 (12, 33) DI-30, 073-1 
4K14 (28, 23, 16, 11) FF-30, 056 
4K17 (28,23,16,11) FF-30, 056 
4K19 (16, 11) FF-30, 056 

4L1 (16,23,12,33) DI-30, 126-3 
4L2 (9, 13) DN-30, 126-3 
4L6 (28,10,9,8,5) FCG, 126-3 
4L7 (12, 33) DI-30, 126-3 
4L8 (33, 34) DI-30, 126-3 
4L10 (17,21) DN a 30, 126-3 
4L3 (34) DI-30, 126-3 
4K12 (28,23,16,11) FF-30, 056 
4K13 (33, 23,16,7) DI-30, 056 
4K22 (16,11,28,23) FF-30, 055 
4K20 (33,23) DI-30, 055 
4K23 (16, 7) DI-30, 055 
4N1 (12, 16, 23) DI-30, 126-3 
4N16 (12,33,7,16) DI-30, 073-2 
4N14 (12,33,16) DI-30, 073-2 
4N15 (12,33,16) DI-30, 073-2 
4N13 (12, 33) DI-30, 073-2 
4R20 (16, 11) FF-30, 068 
4R 1 8 (1 6, 11) F F - 3 0, 068 
4R22 (6, 16) DI-30, 068 
4R19 (6, 16) DI-30, 068 

4R 1 3 (34) DI - 3 ° , 057 - 1 
4R14 (33) DC-30, 057-1 
4R25 (33) DI-30, 068 

l; ---

I 

C 

I 
~ 

'-I 
Ii 

C 
I 

~I 

C 
C 
t 

c 
c 

I 



Stop 
Code 

2504 

2505 

2506 

2507 

Stop 
Locs. 

00 7422 

00 7222 

00 7451 

00 7477 

-107-

Diagnosis 

4NS (10,6) SR-30, 132-2 
4N7 (26,15) UF-35, 132-2 

4R16 (25,16) PA-30, 057-1 
4H2 (23,34,16,12) DI-30, 04S-2 
4H4 (23,34,16,12) DI-30, 04S-2 
4H6 (16, 12) DI-30, 04S-2 
4Hl1 (16, 12, 23,34) DI-30, 047-2 
4H13 (16, 12, 23, 34) DI-30, 047-2 
4H15 (23, 34) DI-30, 047-2 
4HlS (IS, 20) BC-30, 047-1 

4NS (29,19) SR-30, 132-1,2 
4N10 (19,10,6) SR-30, 132-1 
4R 1 0 (12, 6) D I - 3 ° , 057 - 2 
4R 12 (14) DC - 3 0, 057 - 2 

4L1 (34, 16) DI-30, 126-3 
4L6 (la, 2S) FCG, 126-3 
4LS (16) DI-30, 126-3 
4L10 (17) DN-30, 126-3 
4K13 (34)DI-30, 056 
4K23 (12) DI-30, 055 
4N16 (23, 16) DI-30, 073-2 



Stop 
Code 

2510 

2511 

2512 

2513 

Stop 
Locs. 

00 7407 

00 7551 

00 7576 

00 7524 

- --t: i 

-108-

Diagnosis 

4K20 (23,33) DI-30, 055 
4K23 (7,16) DI-30, 055 
4N16 (7, 16) DI-30, 073-2 
4N15 (16) DI-30, 073-2 
4N14 (16) DI-30, 073-2 

4L6 (8, 9) FCG, 126-3 
4L3 (16) DI-30, 126-3 
4L2 (9) DN-30, 126-3 
4K20 (34) DI-30, 055 
4K13 (12) DI-30, 056 
4Nl (7, 16) DI-30, 126-3 
4N14 (23, 16) DI-30, 073-2 

4L7 (12) DI-30, 126-3 
4K13 (33, 23, 16) DI-30, 056 
4K20 (33, 34) DI-30, 055 
4K23 (7) DI-30, 055 
4N18 (23,16,6) DI-30, 073-2 
4N19 (23, 16) DI-30, 073-2 
4N16 (7) DI-30, 073-2 
4N20 (7) DI-30, 073-1 
4N21 (6) DI-30, 073-1 

4Ll (27, 12) DI-30, 126-3 
4L6 (9,10) FCG, 126-3 
4L3 (12) DI-30, 126-3 
4LI0 (21) DN-30, 126-3 
4K13 (6) DI-30, 056 
4K20 (27) DI-30, 055 
4N15 (23,16) DI-30, 073-2 



Stop 
Code 

2520 

2521 

2522 

2523 

2524 

Stop 
Locs. 

01 1042 

01 1100 

01 1167 

01 1262 

011317 

-109-

Diagnosis 

4L7 (27) DI-30, 126-3 
4K13 (27,34,6,12) DI-30, 056 
4K23 (6, 12) DI-30, 055 
4K20 (27) DI-30, 055 

4K13 (27, 7) DI-30, 056 
4K23 (6) DI-30, 055 
4K20 (23) DI-30, 055 

4H16 (27, 12) DI-30, 047-1 
4H17 (13) DN-30, 047-1 

4H16 (33, 16) DI-30, 047-1 

4H10 (11,16,28,23) FF-30, 047-2 
4H12 (11,16,28,23) FF-30, 047-2 
4H14 (16, 23) FF-30, 047-2 
4H23 (28,23,11,16) FF-30, 046-2 
4H21 (28, 23,11,16) FF-30, 046-2 
4H19 (28,23) FF-30, 046-2 
4H16 (23) DI-30, 047-1 
4H25 (11) FF-30, 046-1 
4H26 (23) DI-30, 046-1 



Stop 
Code 

2525 

2526 

2527 

2530 

2531 

Stop 
Locs. 

01 3117 

01 3125 

01 3132 

01 3667 

01 3677 

-110-

Diagnosis 

4H9 (9,12,25,33) BC-30, 04S-1 
4HS (16,12,33,27,7,6) DI-30, 04S-1 
4H17 (17) DN-30, 04S-1 
4F1S (17) DN-30, 054 
4F16 (9) DN-30, 054 

4H9 (IS, 20, 27) BC-30, 04S-1 
4H7 (33,6) FF-30, 04S-1 
4H6 (23,34) DI- 30, 04S-1 
4H18 (9,33) BC-30, 047-1 
4H17 (9) DN-30, 047-1 
4F16 (9) DN-30, 054 

4H9 (18,20,27) BC-30, 048-2 
4F16 (9) DN- 30, 054 

4H8 (16, 33) DI-30, 048-1 
4H17 (21) DN':'30, 048-1 
4R15 (23) DI-30, 057-1 
4R14 (22) DC -30, 057-1 

4R27 (28,23,16,11) FF-30, 068 
4R28 (33,34,7,12) DI-30, 068 
4N28 (34) DI-30, 073-1 
4N27 (34) DI-30, 073-1 
4N25 (34) DI- 30, 073-1 
4N24 (34)DI-30, 073-1 
4R16 (26) FA-30, 057-1 

I-~I ---

I 

r-
ill, 

I 

~ 

~: 
I' 

~. 

f 

Ci 

~ 
I 

C, 
I C; 

t 
C 
C 

t 
C 
C 

t 
t 
~ 

C 
C, 



Stop 
Code 

2532 

2533 

2534 

2535 

Stop 
Locs. 

01 3706 

01 3715 

01 3714 

01 4772 

----- -----=----'----,-

-111 ... 

Diagnosis 

4R24 (28,23,16,11) FF ... 30 t 068 
4R25 (33,34,7, 12) Dr-30, 068 
4N24 (6) Dr-3o, 073-1 
4N23 (34) Dr-3o, 073 .. 1 
4N21 (34) Dr-3o, 073 .. 1 
4N20 (34} Dr,-3'0; )07!3~" 
4R16 (26) PA-30, 057,,-1 

4R21 (28,23,16,11) FF .. 30, 068 
4R22 (33,34,7,12)" 01-30, 068 
4N19 (34) Dr-3o, 073-2 
4N18 (34) Dr-3o, 073 .... 2 
4N16 (34) Dr-3o, 073-2 
4N15 (34) Dr-3o, 073-2 
4R16 (26) PA-30, 057-1 

4R18 (28,23) FF-30, 068 
4R19 (33, 34) DI-30, 068 
4N14 (34) Dr-3o, 073-2 
4N12 (34) Dr·30, 073-2 
4R16 (26) PA-30, 057-1 

4H8 (6,12,27) Dr-30, 048-1 
4H17 (21) DN-30, 048-1 



Stop 
Code 

2536 

2537 

2540 

Stop 
Locs. 

01 5203 

01 5210 

01 5215 

-112-

Diagnosis 

4R16 (18,26) PA-30. 057-1 
4R15 (12, 34) DI .. 30, 057-1 
4R14 (26, 18) DC- 30, 057-1 
4K6 (12) BC-30, 076 
4K9 (27) DI-30, 076 
4F18 (17) DN-30, 054 

4R28 (34, 7, 12) DI .. 30, 068 
4R14 (22,18,30) DC-30, 057 .. 1 
4R15 (27) DI-30, 057-1 
4R16 (25) PA Ao 30, 057-1 
4R19 (27) DI-30, 057-1 
4K9 (33) DI-30, 076 
4K7 (17) DN-30. 076 
4H8 (23) DI-30, 048 .. 1 
4H5 (11) FF-30, 048-2 
4H6 (6, 16) DI-30, 048-2 
4N2 (9, 17) DN-30, 126-3 
4N11 (25) DN-30, 132-1 
4F18 (17) DN-30, 054 

4R27 (23,16,11) FF-30, 068 
4R28 (34, 7, 12) DI-30, 068 
4R15 (23) DI-30, 057-1 
4H5 (16,28,23) FF.30, 048-2 
4H4 (27,33,23, 34) DI-30, 048-2 
4H6 (7,12) DI-30, 048-2 
4K7 (9, 17) DN-30, 076 
4N27 (34) DI-30, 073-1 
4N25 (34) DI-30, 073-1 
4N24 (34) DI·30, 073-1 
4N2 (17) DN-30, 126-3 
4F18 (17) DN-30, 054 

I 

C 

I 

~ 

C 
I 

C 
i 

c: 
I 

C: 
f 

C 
I 

C 

C 

C 
c 
c: 
~ 

c 
c 



Stop 
Code 

2541 

2542 

2543 

Stop 
Loes. 

01 5222 

01 5227 

01 5230 

-113 .. 

Diagnosis 

4R24 (28,23,16,11) FF-30, 068 
4R25 (33,34,7,12) DI-30, 068 
4R15 (16) DI-30, 057·.1 
4H3 (11,16,28, 23) FF.,,30, 048 .. 2 
4H2 (27,33,23,34) DI-30, 048·.2 
4H4 (6,7,16,12) Dr-30, 048",Z 
4N8 {10, 6} SR-30~ 13Z-Z 
4N24 (6) DI-30, 073",,1 
4N23 (34) DI-30, 073-1 
4N21 (34) DI-30,G73 ... 1 
4N20 (34) DI-30, 073 ... 2 
4N2 (17) DN-30, 126 ... 3 
4F18 (17) DN-30, 054 

4R21 (28,23,16,11) FF ... 30, 068 
4RZ2 (33,34,7,12) DI .. 30, 068 
4H1 (11,16) FF-30, 048 ... Z 
4H2 (6,7, 1.8, lZ) DI .. 30, 048-2 
4N7 (26,15) UF-35 i 132 ... 2 
4N19 (34) DI-30, 073-Z 
4N18 (34) DI-30, 073 ... 2 
4N16 (34) DI-30, 073-2 
4N15 (34) DI-30, 073-2 
4F18 (17) DN-30, 054 

4R18 (28,'23) FF-301 068 
4R19 (33,34) DI ... 30, 068 
4Rl2 (14) DC-30, 057 .. 2 
4N14 (34) DI-30, 073 ... 2 
4N12 (34) DI-30, 073-Z 
4F18 (17) DN-30, 054 



Stop 
Code 

2544 

2545 

Stop 
Lacs. 

01 5415 

017454 

~---==-====,=========-.-----

-114'!" 

Diagnosis 
t .\.. .R. 

4H5 (11,16,28 1 23) FF .. 30, 048 ... 2 
4H3 (11, 16, 28 J 23) FF .. 30, 048 .. 2 
4H1 (11,16) FF-30, 048.,.2 
4H6 (6,7, 16,12) Dr-30, 048 .. 2 
4H4 (27,33,6,7,23 1 34,16,12) DI .. 30, 
4H2 (27,33,6,7,23,34,16,12) D1-30, 
4N9 (10,14,18,22,26,30) 13Z ... 1,2 
4Nll (29, 32, 35) DN .... 30, 132 .. 1 
4R15 (12,7,16) 01·.-30, 057 .... 1 
4R14 (18,6) DC .. 30f 057-1 
4R16 (30) FA ... 30, 057 .. 1 
4R19 (23,27) D1 ... 30, 057 ... 1 
4R25 (34,7, 12) DI ... 30, 068 
4R22 (33, 34) D1 ... 30~ 068 
4R27 (28) FF ... 30, 068 
4R28 (33) 01 .. 30, 068 
4N28 (34) DI-30, 073';"1 
4N24 (34,6) D1 .. 30, 073 .. -1 
4N23 (34) 01-30, 073".1 
4N21 (34) Dr ... 30, 073 .... 1 
4N20 (34) 01 .. 30, 073-2 
4N19 (34) 01 ... 30, 073 .. 2 
4N18 (34) D1 ... 30, 073 ... 2 

4R15 (6) 01 ... 30, 057i'11 
4N16 (33, 34) 01 ... 30, 073 ... 2 
4N15 (33, 34) DI-30~ 073 ... 2 
4N14 (33, 34) DI-30, 073~2 
4N12 (33,34) D1-30} 073 .. 2 
4N2 (17) DN-30. 126 .. 3 
4H5 (11, 16,28,23) FF .... 30, 048-2 

. 4H3 (11, 16,28, 23) FF .. 30~ 048,..2 
4H1 (11116) FF ... 30, 048 .. 2 

L f-' 

I 
~' 

iI., 

t l 

C 
f 

t l 

l 
048-Z 

c: 
I 

048-Z 

C'! 
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~ 
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Stop 
Code 

2546 

2547 

2600 

Stop 
Loes. 

01 7254 

,0.1 7624 

00 7312 

-115-

Diagnosis 

4H9 (9,33) BC-30, 048-1 
4H17 (17) DN-30, 048-1 

4H5 (11,16,28,23) FF-30, 048-2 
4H3 (11, 16,28,23) FF-30, 048-2 
4Hl (11,16) FF-30, 048-2 
4H8 (23) DI-30, 048-1 

4H15 (27, 33, 23, 34) DI-30, 047-2 
4H13 (6,7,27,33,16,12,23,34) DI-30, 047-2 
4Hll (6, 7,27,33,16,12,23,34) DI .. .30, 047-2 
4H14 (16, 23) FF-30, 047-2 
4H12 (1I, 16,28,23) FF-30, 047-2 
4H10 (lI, 16,28,23) FF-30, 047-2 
4R14 (6,26) DC-30, 057-1 
4R12 (14) DC-30, 057-2 
4R9 (18) BC-30, 057-2 
4N2 (13, 9) DN-30, 126-3 
4Nll (25,29,32,35) DN-30, 132-1 
4N9 (10,14,18,22,26,30) 132-1,2 
4N10 (33, 25,15,9) SR-30, 132-1 
4N8 (23, 25,15,9) SR-30, 132-1,2 
4N7 (35, 6) UF-35, 132-2 
4N19 (16, 12) DI-30, 073-2 
4N20 (7,16,12) DI-30, 073-1,2 
4N12 (12) DI-30, 073-2 
4N14 (12) DI-30, 073-2 
4N15 (12) DI-30, 073-2 
4N16 (12) DI-30, 073-2 
4N18 (12) DI-30, 073-2 
4N21 (12) DI-30, 073-1 
4N23 (12) DI-30, 073-1 
4N24 (7, 12) DI-30, 073-1 
4N25 (12) DI-30, 073-1 
4N27 (12) DI-30, 073-1 
4N28 (12) DI-30, 073-1 



I 
'-' 
II. 

I 
-116- C 

Stop Stop t Code Locs. Diagnosis 
I 

2601 00 7313 4R16 (16) PA-30, 057-1 C' 
4H16 (23) DI-30, 047-1 

I 4K7 (9) DN-30, 076 

C 
Cl 

I 

2701 00 7640 FAILURE IN BAND SEQUENCING; 
, 

BAND 16 not executed in order c: 
I 

C' i 
2702 00 7647 FAILURE IN BAND SEQUENCING; ti 

BAND 14 not executed in order I 

Ci 
i 

2703 00 7666 
C 

FAILURE IN BAND SEQUENCING; 
BAND 13 not executed in order 

C 
c! 

2704 00 7675 FAILURE IN BAND SEQUENCING; 

~ BAND 15 is not executed in order 

Or 
C! 

; I 

C 
,. 
ii. 

~ 

I. 
-, 



I 
I~ 

Ie -117-

i~ 

I Stop Stop 

10 Code Locs. Diagnosis 

I 

iO 2715 00 0056 1G7 (16) DI-30, 311 
IG6 (17, 32) DN-30, 311 

I IG23 (16) DI-30, 426 .-. 
IG22 (31) DC-30, 426 J 

I 

I 
~ 

C ,. 

2750 N/A (a) : Xi No. Vars. = 01 I 

I 4R5 (23) FF-30, 075 
.~ 4R6 (7) DI-30, 075 
ill 4R2 (6) DC-30, 075 

I Ie (b) If No. Vars. = 1O :i 

4R5 (28) FF-30, 
I 

075 
4R7 (12) DI-30, 075 

0 4R2 (6) DC-30, 075 
I' 

I (c) If No. Vars. = 11 

'e 4R6 (23) DI-30, 075 

I 
4R2 (6) DC - 3 ° , 075 

1° Ie 
~ 2751 N/A (a) If Zone Counter = 001 

4L2 (35) , 075 ;0 4N3 (25) BC-30, 075 

l 4N9 (6) DC-30, 075 

'e 4Rl (27) BC-30, 075 

I 
C 

I 

'D 
j 

il 



Stop Stop 
Code Loes. 

2751 N/A 
(Cont'd) 

.. 118 .. 

Dia~nosis 
,. _1 ,. 

4R6 (6) DI ... 30, 075 
4L25 (35) ,075 
4N13 (11) FF1!'!30, 126 ... 3 
4M (CR5) 075 
Also possible. fault in FLAG BIT 
from dru;rn 

(b) If Zone Counter::; 010 
4R1 (6) BC~30, 075 
4R6 (6) DI",,30, 075 
4L25 (35) ~ 075 
Also p0ssible fault in FLAG BIT 
from drum 

(c) If Zone Counter;; 011 . 
4R6 (6) DI",30, 07;; 
4L25 (35.) 1 075 
Also possible fault in FLAG BIT 
from drum 

(d) If Zone Counter::; 100 
4Rl (20) BC-30~ 075 
4R6 (6) DI-30, 075 
4L25 (35) ,075 
Also possible fault in FLAG BIT 
from drum 

(e) If Zone Counter::; 110 
4R6 (6, 12) DI ... 30~ 075 
4L2~ (35) ,075' 
Also possible fault in. FLAG BIT 
from drum 

(f) If Zone Counter::; 101 or III 
4R6 (6) DI-30, 075 
4L25 (35) , 075. 
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Stop 
Code 

2752 

Stop 
Locs. 

N/A 
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Diagnosis 

I 

(a) If Priority Reg. 2,3,4, 7/0 = 1,1, 1" 1 
4R3 (34) DI-30, 075 
4R2 (6) DC-30, 075 
4R6 (16) DI-30, 075 
4F18 (9) DN-30, 054 

(b) If Priority Reg. 2,3,4,7/0 = ~~:~'*O, 0 
4F17 (28) FF-30, 054\ .~;. 
4F18 (9) DN-30, 054 
4R2 (6) DG .. 30, 075 
4R6 (16) DI .. 30, 075 

(c) If Priority Reg. 2.3,4,7/0 = O~ 1, Ot 0 
4F17 (23) FF-30, 054 
4F27 (30) ,054 
4F18 (9) DN-30, 054 
4R2 (6) DC-30, 075 
4R6 (16) DI-30, 075 

(d) If Priority Reg. 2,3,4,7/0 ::: 0.0, 1,0 
4F17 (16) FF-30, 054 
4F18 (35,9) DN-30, 054 
4R2 (6) DC-30, 075 
4R6 (16) DI-30, 075 

(e) If Priority Reg. 2,3,4,7/0 = 0, Ot 0 1 1 
4F17 (ll) FF-30, 054 . 
4F18 (9) DN-30, 054 
4R2 (6) DC-30, 075 
4R6 (16) DI-30, 075 

(f) If conditions (a) - (e) are not true 
4F18 (9) DN-30, 054 
4R2 (6) DC-30, 075 
4R6 (16) DI-30, 075 
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Stop 
Code 

2756 

2757 

2777 

Stop 
Locs. 

N/A 

N/A 

See Program 
Listing 
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Diagnosis 

4F14 (9) DN-30, 054 

4F14 (17) DN-30, 054 
4F16 (21) DN-30, 054 
4F18 (9) DN-30, 054 

This stop code logically should not occur. It 
has been used in the program as a safety stop. 
If, for example, the program has 4 choices it 
generally does not assume the 4th choice after 
eliminating the first three. Instead the program 
looks for the 4th condition - if it also does not 
exist then the program will stop with a 27 2777. 
This will pr'event the program from continuing 
when unpredictable symptoms occur. Transients, 
intermittents or more than one failure will in 
many cases cause a 27 2777 stop. 
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5.0 PrograITl Description 

This section provides ITlore detailed inforITlation than section 2 con-

cerning the design of the LFI Diagnostic. Used in conjunction with 

the Flow Charts, Appendix A, and the PrograITl Listing, Appendix B, 

thorough knowledge of the LFI Diagnostic ITlay be obtained. Before 

studying the details, the general design philosophy, section 2 should 

be read. In particular section 2.3, AssuITlptions, should be thoroughly 

understood, since they have been rigidly adhered to in the design of 

the prograITl. 

The general purpose cOITlputer is used to test and diagnose the LFI. 

Thus the LFI Diagnostic consists of a GP prograITl and a LFI prograITl 

which are to be executed in parallel. The logical interconnection 

betNeen these two prograITlS is basic to the LFI Diagnostic. The GP 

prograITl stores data in ITleITlory locations that the LFI is expected to 

acces s, and it exaITlines the contents of ITleITlory locations to test the 

results of the various interpolations. 

The LFI prograITl utilizes all four quadrants of each of the four LFI 

bands. The GP prograITl is stored on physical bands 00 and 01, the 

reITlaining GP bands 02-12 being zeroed out. The prograITl starts at 

the beginning of the GP band addressed as 00 and ends after physical 

band 00 (or the fast band) has been executed five times. 
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The operation of the LFI Diagnostic depends on the fact that there is 

a fast band (i. e. a GP band which is executed on every other drum 

cycle and is synchronized with LFI bands 1 and 3) and a Medium Fast 

or Medil.lm band (a GP band which is executed every fourth or eighth 

drum cycle). 

When the program runs to completion each type of interpolation in the 

LFI will have been exercised utilizing different options and test 

patterns which have been chosen to detect logical failures. For example, 

flip-flops will have been set and reset using every input to the set, 

reset, and complement modes shown on the logic diagrams. This 

implies that in general each type of interpolation is performed many 

times. Each type of interpolation, however, is not performed under 

all possible conditions. This is not necessary and, practically speaking 

is impossible to perform. Thus it must be concluded that the program 

is not responsible for the detection of failures which are sensitive to 

random type patterns. 

At the start the program and procedures (see Start-up, section 3.2) are 

designed to check out the clearing of various registers which' is.: 

supposed to take place at the beginning of the execution of LFI band 1. 

'I'h~ MARK I is allowed to run: and then halted at drum location 

00 0037. The conditions which generate clearing signals for the 
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ZONE CTR., the NO. VARS. REG., the PRIORITY REG., and the 

INDEX REG. should have been met shortly before the computer was 

halted and no intervening flag bits should have been sensed to change 

the state of any of these registers. If the visual check is passed, 

we have ascertained that these registe.rs can be cleared, that the 

flag bit can be read as zero from the drum, that ZONE P can be 

decoded, etc, It should be noted that the diagnosis of any failure at 

this point or further along in the program, assumes that the GP 

Diagnostic Program was executed successfully just prior to the 

initiation of the LFI diagnostic program. Thus all of the logic checked 

by the GP Diagnostic is assumed to be operating without error. 

After a successful visual check, the MARK I is put into run mode 

with Conditional Stop and LFI FE Stop enabled. If there is a failure 

in the. logic which generates a LFI FE Stop such that it looks like the 

LFI has failed to get memory access as soon as the program begins, 

the MARK I will stop as sonn as it starts with~the::.E4ec'ute:Ka:ilur.e 

Indicator on. This error stop will occur at location 00 0037. The GP 

drum location 00 0037 contains the instruction 23 3777. This 

instruction is used to force the error stop if the failure does exist. 

The instruction 23 3777 appears often in the GP program. Although 
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it may seem to appear at random, it is actually used to inhi1;lit·'~e , 

LFI from gaining memory access or to send a GP memory access 

signal to the LFI FE Stop logic. 

The format of the words which wer e loaded onta:;the LFI drum bands 

is checked next. Core memory location 0167 (or 2167) still' contains 

the word which was loaded onto LFI band 4, address 6170. The· 

word is retrieved from core memory to check for the corre~t·lciading 

format. 

The LFI program next encounters the word 1400 while still in 

ZONE O. If there is a logic failure which causes the LFI to execute 

a C- W memory access at this time, the GP will find that the sign 

stored in memory location 1400 has been changed from a minus to 

a plus and will execute a stop instruction. This method of checking to 

see if the LFI has stored any result into m.em.ory is used in the first 

part of the diagnostic before the results of the calculations carried 

out by the LFI are checked. The GP program stores a negative 

number into the particular m.em.ory location in question and then at the 

appropriate tim.e checks to see if that sam.e m.emory location contains 

a positive num.ber due to a LFI C- W m.em.ory access. 
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The LFI program proceeds to the first interpolation. At this early 

stage of the diagnostic it has not yet been ascertained that the LFI 

can count up to ZONE 7 without s~ipping any stages and store a result 

into memory during ZONE 7. The first interpolation is used to test 

this portion of the logic and any failure which is found will cause a 

LFI FE Stop or the execution of a Stop instruction. By the time 

ZONE 7 is reached a partial check of the decode of the ZONE CTR. 

has been made, both bits of the NO. VARS .. REG. have proven capable 

of be'ing set to ones, the decode of the NO. VARS. REG. has been 

partially checked, and the clearing of the PRIORITY REG. has 

been partially checked. The address used in ZONE 7 serves to 

test the ability of the LFI to store a result into a core memory 

location whose address is all ones (i. e, the ten bits of the address 

which can be used by the LFI are all ones), If the result is not found 

in the correct location, all possible incorrect locations are checked. 

Each separate incorrect location leads to at least one different Stop 

instruction and thus to at least one unique diagnosis. A separate 

Stop instruction is executed if none of the predictable locations 

are found to contain the re sult. 
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It should be noted that ZONE 5 of this interpolation contains a word 

which might be used by the LFI as the memory address for a C- W 

memory access in the event of certain logic failures. The word 

appears in the li:stil'llg as 7000 but if it is used as a memory address 

it will effectively be 1600. This is because the tape preparation 

unit interprets W0rds~. it identifies as being in ZONE 5 according to 

a different format from that used for words In all other zones. Inl 

following the listing of the LFI program it may seem that quite a 

few words in the program are written incorrectly. This apparent 

inconsistency is due to the fact that the LFI program is non-standard, 

and the program, as it is punched on cards, must in a sense "fool" the 

tape preparation unit into interpreting the program correctly. This 

will be most apparent in the second quadrant of LFI bands 1 and 3" 

since;the LFI program does not start in ZONE ,0 at the beginning of 

these quadrants contrary to the assumption made by the TPU. 

At the successful completion of the first interpolation it has been 

found that the LFI does store a result into memory during ZONE 7 

and thus the GP program can examine LFI results after they get to . 

memory. From this point on there is little need to rely on an LFI 

FE Stop to aid in the diagnosis. This type of error stop will 

henceforth only appear occasionally. 



The diagnostic next tests that the LFI can recycle and store a result 

during ZONE 7 a second time and then that the address used in 

ZONE 7 is not automatically being indexed. Now that a memory 

addres s of all ones has been tested, the program proceeds to check 

that each bit of the memory address used in ZONE 7 can be read 

as a zero. At the same time further tests are made on the NO. VARS. 

REG. and its decode. In conjunction with this we carry out an 

interpolation where the NO. VARS.REG. is to be left equal to zero. 

This should act as an interpolation of a function of three variables 

even though the format is non-standard. Throughout the rest of the 

diagnostic program there will be several interpolations which will 

leave the NO. VARS. REG. in the zero state and are to be executed 

as interpolations on three variables. 

Until now the interpolations used have been for functions of three 

variables. Next a check is made on the ZONE C TR., PRIORITY 

REG., and associated logic to see if they operate correctly for 

functions of one and two variables. This is followed by the final test 

needed to complete the check on non-indexed ZONE 7 memory addressing, 

i. e., checking to see that the data on the drum in ZONE 2 does not 

get set into the INDEX REG. 
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The LFI Diagnostic is now ready to check the results of the 

calculations carried out by the LFI. The sequence of tests is 

begun by carrying out an interpolation where all words in all 

zones are zero. Since the program has not yet checked whether 

the addresses in zones 2,3, Or 4 are automatically indexed, the 

values of X, Y, and Z" are stored in core memory locations 

1, 2, and 3 as well as in location O. (This procedure of stotipg 

values of x, Y, and Z in both indexed and non-indexed addresses 

is continued until the time when a test can be made to determine if 

any unwanted indexing is actually taking place.) Since the only way 

that the GP program can look at data stored in memory location 0 

is by means of BLD instructions, only bits 1 through 11 of the result 

can now be checked. If these bits are all zero, the test has been 

successfully passed. 

The program goes on to perform a series of interpolations where 

some zones contain non-zero words. By analyzing the results of 

these interpolations the GP program determines if certain key 

parts of the arithmetic control logic are malfunctioning. At the 

end of this series (:>itests· it has been determined the CM flip-flop 

is not always set, that the set gate on the CM flip-flop does not 

always see a ZONE 5 signal, and that the IL flip-flop is not always 
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set. Once these basic elements of the control logic have .been tested, 

it is possible to let the LFI carry out a.n interpolation and store the 

result in a non"'zero address without having the a,nalysisof any errors 

found in the result; become overwhelmingly cumbersome,. fncthe 

course of the aforementioned series of tests it has also been proven 

that the LFI can perform calculations and obtain a non-zero result. 

The next steps are to exercise the circuitry which sense.s consecutive 

flag bits and synchronizes the ZONE eTR. accordingly, then to 

almost completely check out the Fomparison networks which $ense 

compares on the X, Y, and Z interval registers, aI).d to test the INDEX 

REG, and its associated logic. The state of the XNDEX REG. is tested 

on every other execution of the fast band to Se~ if it counts correctly. 

The GP program now performs further tests on the calculations taking 

place in the LFI with test patterns carefully chosen to exercise 

all of the circuitry involved in computing a function of one variable. 

At the completion of this check, a test of the additional logic 

involved in computing a function of two variables is initiated. In 

the middle of this check we near the end of the fast band. At this point, 

it is necessary to interrupt the check on interpolations of functions of 

two variables and carry out a LFI band sequencing check. 
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Each LFI band computes a unique result which it stores in core 

memory location 1447. By the time the LFI Diagnostic reache s 

the band sequencing check enough logic has been tested to insure 

that the unique result can be computed correctly. The GP program 

first checks the result in core memory location 1447 to determine 

if the last LFI band executed was the correct one (this check is 

omitted on the first pass of the fast band) and then after a short 

wait checks again to determine if the LFI band currently being 

executed is also correct. At the end of the band sequencing 

check the program proceeds to test the relTIaining logic associated 

with calculations _of - a function of two variables and a fuhction of 

three variables. These last tests are executed in GP band 01. 

If there have been no failures detected and the fast band has been 

executed for the fifth time, the MARK I will stop at location 00 7701 

with a 27 2000. When this stop is reached a test has been made on 

- all of the logic in the LFI with the exception of a piece of the LFI 

FE Stop logic. The program provides the ability to initiate a check 

on the rest of the LFI FE Stop logic at this time. (See option # 4, 

sec. 3,3). If option # 4 is chosen and successfully completed, the 

program will be halted at the last in a series of four LFI FE Stops. 
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For the purposes of the program, this last LFI FE Stop is a 

normal program stop, similar to the instruction 27 2000. There 

are two looping options which may be initiated after either of these 

normal program stops. The program may be allowed to execute 

itself once more and stop at 27 2000 again if no failures are detected 

or it may be allowed to loop continuously and stop only in case a 

failure is detected" (See options # 1 and # 3 in section 3. 3). There 

is a counter in the boolean memory which keeps track of how many 

times the fast band has been executed. Just before the instruction 

27 2000 is encountered this counter is reiriitialized to a count" of one c 
in preparation for either of these looping options, If the program is 

stopped at any place other than these two normal stops. options # 1 

or # 3 will not execute correctly. Various memory locations will 

have to be reinitialized and thus option # 2 (see. sec. 3.3) must 

be selected to enable the program to execute itself once more. 

Upon detection and diagnosis of a failure the program stops with 

a uniquely coded STOP instruction or with an LFI FE stop at a C 
I 

uni9.ue location. The program has no capability for distinguishing C! 
between intermittent and solid type failures. However, the operator 

can conveniently execute again via looping option # 2. This option c 
should always be chosen at least once and if the same STOP occurs 

again the failure can be safely called solid. The Stop codes list, 

section 4 can then be used to isolate the fault. 

= 
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In using the stop codes list, the coded address of a Stop instruction 

and location at which the stop occurs must match. This check is 

included as a catchall for certain lotiding failures which the 

diagnosis does not consider. The operator, thel;'efore. when 

noting an incorrect address D should not rely on the diagnosis • 

The program tape consists of 4 DP blocks followed by a Reel End 

Code, followed by 44 GP blocks and a Reel End code. followed by 

16 LFI blocks and a Reel End Code. All blocks tire short blocks. 
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FLOW CHARTING SYMBOLS 

GP Symbols 

( ) Decisions 

,-----1 Statements. 

Set Variable Connector 

o Connector (Fixed or Variable) 

LFI Symbols 

Statements 

Statements occurring during ZONE N 

Statements spanning ZONE N to ZONE M 
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NOTES 

1. The basic flow is of the GP program. 

2. Drum band 00 = physical band 00 

Drum band 01 = physical band 01 

Drum band 13 = LFI band 1 (same flow for LFI 3) 

Drum band 14 = LFI band 2 (same flow for LFI 4) 

3. IlZ0NE 5 cut short" means that there are not enough computer cycle 

times in ZONE 5 to allow eM Flip-Flop to be set. 
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ENTER RUN MODE 
WITH CONDo STOP 

AND LFI EXECUTE 
FAILURE OFF 

IF LFI MEM. 
ACCESS FAILURE, 
LFI FE STOP AT 

DR. LOC. 00 003710 

&.:I ~ L...I 

CLEAR 
CORE MEM. LOCS. 

0137 
1443 
1447 

LFI DR. 

L3 LJ u 

LFI DR. LOCS. 13 0036 
a 0037 = 0307 

ENTER SINGLE 
STEP MODE AT 

DR. LOC. 00 0037 

L.I L.::l L1 

NO. VARS. = 00 
ZONE CTR. = 000 

PRIORITY REG. = 0000 
INDEX REG. = 000 

N 

I.:::.:J 1:...::.1 

ENTER RUN MODE 
WITH CONDo STOP 
AND LFI EXECUTE 

FAILURE ON 

BEGIN INTERP. OF F(X,Y,ZI. 

L1 L...J 

IF ZONE 0 OR ZONE 5 
DECODED, LFI FE STOP 

AT DR. LOC. 00 oon[ I 

IF ZONE 0 DECODED, 
LFI FE STOP AT DR. 

LOC. 00 0076 r2 

~ I:lI 

B)f--...1..---l 

~ORE MEM. LOCS. 0167 
OR 2167 = - 7774 

I.E. LFI LOADING 
FORMAT CORRECT 

LFI RESULT 
IN 1400 

23 3777 23 3777 
AT DR. LOC. 00 0073 DR. LOC. 00 0076 

IF ZONE 5 DECODED, 
LFI FE STOP AT DR. 

LOC. 00 0100 

23 XXXX 
AT DR. LOC. 

00 0102 

IF ZONE 0 OR ZONE 
5 DECODED, LFI FE 

STOP AT DR. LOC. 
00 0102 4 

IF Z CTR. FAILURE, 
LFI FE STOP AT 

DR. LOC. 00 012316 

LFI RESULT 
IN 1500 

LFI DR. 

LFI RESULT 
IN 1400 

LFI RESULT 
IN 1400 

N 

IF PRIORITY REG. FF 
2,3, OR 4 LOOK SET, 
LFI FE STOP AT DR. 

LOC. 00 0111 5 

23 3777 
AT DR. LOC. 00 0111 

LFI 

LFI DR. LOC. 13 0170 
= FI777 

IF Z CTR. FAILURE, 
LFI FE STOP AT 
DR. LOC. 00 0170 17 

LFI RESULT 
IN 1777 

LFI RESULT 
IN 1600 

A-I 

LFI RESULT 
IN 1400 

COMPUTRONICS 
DIV. OF DECISION SYSTEMS, INC. 

L FI 01 AGNOSTIC - MARK I 
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IN 0777 
N 

IN 1377 'IN 

Y Y 

INTERP. TO GET INTERP. TO GET 
F (0,0,01= 7774. F (0,0,0)= 7774. 
RESULT ... 1740 RESULT -+ 1740 

F (0,0,0)= 7774 ( F (0,0,0) = 7774 
IN 0740 IN 1340 

IN 
N 

IN 1767 jN 

Y Y 

INTERP. TO GET INTERP. TO GET 
F (0,0,0) = 7774. F (0,0,0) = 7774. 
RESULT -+ 1740 RESULT -+ 1740 

F (0,0,0) = 7774H 27 2023 F (0,0,0) = 7774 
IN 1740 IN 1740 

23 3777 

BEGIN INTERP. OF F (X,Y,Z). 
IF LFI MEM. ACCESS 

FAILURE, 
LFI FE STOP AT 

DR. LOC. 00 0262 10 

END OF INTERP. 
RESULT -+ 1777 

AT DR. LOC. 00 0262 
LFI RESULT 

IN 1777 

INTERP. TO GET 
F (0,0,0)= 0400. 
RESULT -. 1740 

k »-_----1._---( F (0,0,0)= 0410 
IN 1743 

F (0,0,0) = 0404 
IN 1743 

L:.I £:.:I I"=' L.:lI ~ 

( 

IN 1577 IN 1677 

IN 1773 
\N 

Y 

INTERP. TO GET 
F (0,0,0) = 7774. 
RESULT -+ 1740 

F (0,0,0) = 7774 
IN 1740 

INTERP. OF 
F (X,Y,Z). 

RESULT .... 1774 

RESULT IN 
1777 

Y 

F (0,0,0) = 7774 
IN 1747 

INTERP. TO GET 
F (0,0,0)= 7774. 
RESULT -+ 1740 

.-:c--. 
~ ~ I::::JI ~ 

IN 1737 

Y 

INTERP. TO GET 
F (0,0,0)= 7774. 
RESULT .... 1740 

F (0,0,0) = 7774 
IN 1700 

IN 1774 

y 

F (0,0,0) = 7774 
IN 1744 

N 

F (0,0,0) = 0410 
IN 1740 

N 

F (0,0,0) = 0404 
IN 1740 

INTERP. TO GET 
F (0,0,0) = 7774. 
RESULT -+ 1740 

INTERP. TO GET 
F (0,0,0) = 0400. 
RESULT -+ 1740 

COMPUTRONICS 
DIV. OF DECISION SYSTEMS, INC. 

A-2 
LFI DIAGNOSTIC - MARK I 
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BEGIN INTERP. OF 
F (X,Y,Z) WHERE 

NO. VARS. REG.= 00 

IF FAILURE IN DECODE 
OF NO. VARS. REG., 
INT. FE STOP AT 

DR. LOC. 00 0670 
OR DR. LOC. 00 06721Z4' 

LFI DR. LOC. 
13 0676= 1400 

J)~--L-----------------~------______________ ~~ LFI RESULT 
IN 1400 

IN 1775 

Y 

N 

INTERP. TO GET 
F (0,0,0) = 7774. 
RESULT -+ 1740 

F (0,0,0) = 7774 
IN 1740 

N 

N 

F (0,0,0) = 7774 
IN 1745 

N 

F (0,0,0) = 0410 
IN 1741 

N 

INTERP. TO GET 
F (0,0,0)= 0400. 
RESULT ~ 1740 

F (~OP)= 0404 
~ 1741 

IN 1776 

Y 

LFI DID NOT 
EXECUTE A STORE 

INTO MEMORY 

INTERP. TO GET 
F (0,0,0) = 7774. 
RESULT ~ 1740 

F(O,O,O)= 7774\Y 
IN 1740 

N 

F (0,0,0) = 7770 \ Y 
IN 1740 

N 

F (0,0,0) = 7774 
IN 1746 

N 

F (0,0,0)= 0410 
IN 1742 

N 

INTERP. TO GET 
F (0,0,0) = 0400. 
RESULT ~ 1740 

F (0,0,0)= 0404 \Y 
IN 1742 

IN 1500 

.:::~I 1£3 -=-.::1 .'::c,":'. 
~ 

LFI DR. LOC. 
13 0707 = F 1400 

LFI RESULT 
IN 1400 

LF'I RESULT 
IN 1400 

I 
IN 1401 

I 
IN 1402 

I 
IN 1404 

~ 

N 

IE:J 

IN 
I:=J-( 

N 

IN 1420 

A-3 

IL..;J I:;:J ~ 

IN 1600 

RESULT = ° 

RESULT = ° 

COMPUTRONICS 
DIV. OF DECISION SYSTEMS, INC. 
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II 
II 

J 
i 

j c' 

~ 
rl ' 
r. 

.. &3 &:::I 1::1 

INTERP. TO GET 
F (X,Y,Z) = O. 

RESULT .... 0377 

N JI---'----I LFI RESULT 
IN 0377 

LFI DR. 
F 

P })-----'----'--t 

IN 1440 

IN 

IN 1!l00 

N 

IN 0777 

N 

RESULT = 0 
IN 1377 

LFI RESULT 
IN 1777 

IY 

~ 

Y 

&:I 1::1 

BEGIN INTERP. 
FOR F (Xl. 

RESULT = 0 

LFI RESULT 
IN 1777 

N 

RESULT = 0 

~ £:I £:.) £:t- .~-~'. '~ LJ &:.I Jr,":"-. 
~ El ~ ~ ~ 

Y 

IF Z CTR. FAILURE OR 
PRIORITY REG. 2,3,4 * 000, 

LFI FE STOP 
AT DR. LOC. 00 1073

175 OR DR. LOC. 00 1075 5 
RESULT 

---. 1777 
BEGIN INTERP. 

FOR F (X,Y) 

IF Z CTR. FAILURE OR 
PRIORITY REG. FF 4. 0, 

LFI FE STOP 
AT DR. LOC. 00 1117 [5 

F (X) IN 
1777 

IY (p 

N 

LFI STORED F (X) 
IN FOLLWING ZONE I 

INTERP. TO GET 
F (X) WHERE 

'X ADDRESS = 1777 
RESULT ---. 1777 

LFI RESULT 
IN 1777 

N 

IN 1774 OR 
1775 OR 1776 

Y 

INTERP. TO GET 
F (X) WHERE 

X ADDRESS = 1777 
'RESULT ----+ 1774 

LFI RESULT 
IN 1777 

Y 

27 2103 ---

INTERP. TO GET 
F (X,Y,Z) WHERE 

ALL ADDRESSES AND 
CONSTANTS USED= 0 

RETRIEVE F (X,Y,Z) 

IN IBITS 2- 1 .... 2- 11 FROM 
CORE MEM. LOC. 0000. 

STORE IN 0177 

COMPUTRONICS 
DIV. OF DECISION SYSTEMS, INC. 

A-4 
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I: 
I' 

.. Q a::» 

CONTENTS OF 
0177 = 0 

N 

(:;I 

COMPARE RESULTS 
OF 2 INTERPS: 

FI : WHERE F (X,Y,Z) 
SHOULD = 7774 

F2 : WHERE F (X, Y,Z) 
SHOULD a 0000 

~ a::::I t::I 

FI a F2 IN IIFI - F21 = 000374 

Y 

F2 = 777400 

N 

INTERP. TO GET 
F (0,0,0) = 020000. 
RESULT -+ 1605 

Y}I--~--I 

INTERP. TO GET 
F (0,0,0) = 001000. 
RESULT ---+ 1611 

INTERP. TO GET 
F (0,0,0) = 040000. 
RESULT -+ 1604 

a::J £:I 

INTERP. TO GET 
F (0,0,0) = 002000. 

RESULT -+ 1610 

E3 ~ E3 EI .. ::"'. a..:::... L~ t:l 

INTERP. TO GET 
F (0,0,0) = 004000. 

INTERP. TO GET 
F (0,0,0) = 100000. 
RESULT -+ 1603 

RESULT --+ 1607 

INTERP. TO GET 
F (0,0,0) = 010000. 
RESULT -+ 1606 

INTERP. TO GET 
F (0,0,0) = 200000. 

RESULT -+ 1602 

.'C:-:)I 
~ L":I -~.-. ~ 

COMPUTRONICS 
DIV. OF DECISION SYSTEMS, INC. 
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Ii 

i 
f 
I:~ 
I 

it 
~: 

1&11 I:» t=f u 

INTERP. TO GET 
F (0,0,0) = 400000. 

RESULT -+ 1601 

LA ~ ~ u 

BEGIN INTERP. FOR F (X,Y,Z) 
WHERE ALL ADDRESSES 

AND ALL CONSTANTS = 0 
STARTS DR. LOC. 131736 D1' 

DO ANY OF THE 
BOOLEAN MEM. LOCS. 
3776 --+ 3765 = I 

(=NON-BOOLEAN CORE 
MEM. LOC. 0177) 

Y 

LJ EJI L3 £:) .:.:--".:a 
~ a:J t::I 

RESUL T --+ ME M. 
LOC. O. 

DR. LOC. 13 2442 

RESULT SENT 
TO MEM. LOC. 0 

.::c-) 
~. 

.-::--:. 
~ 

.---::. 
~ &:;11 

F (X,Y,Z) = 0 

COMPUTRONICS 
DIV. OF DECISION SYSTEMS, INC. 
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LFI DIAGNOSTIC - MARK I 



J 

& 
Ii: 
:! 

ala ~ 

, 

~ u ~ 

INTERP. FOR F (X,Y,Z) I 
WHERE X=Y=Z= 77774. 

STARTS DR. LOC. 13 2500 

CORE MEM. LOC. 

\.. 1777> 0002 

Y 

INTERP. FOR 
F (0,0,0) = O. 

STARTS DR. LOC. 13 3231 

N 

N 

a:.:c-::a: .. .,::.:-. .:a 
~ L.I ,-=- a=t LA 

REPEAT LAST INTERP. INTERP. FOR 
WHERE ZONE 7 STARTS F (7/8,7/8,7/8). 

ODD NO. OF WORD STARTS DR. LOC. 
TIMES AFTER LAST ZONE 7 13 2617 

CORE MEM. LOC. N RESULT N 
1777> 0002 = 0002 

Y Y 

E.:I .-.: ... ..... L:J 

REPEAT LAST INTERP. 
WITH ONE EXTRA WORD 
TIME BETWEEN ZONE 0 

AND ZONE 2 

RESULT N 
= 0002 

Y 

.. :::-. 
~ L:.A I:.J I:lI 

INTERP. FOR F (7/8,0,0) 
= 7774. REPEAT FOUR TIMES 

VARYING LENGTHS OF 
ZONE 4 AND ZONE 6 

STARTS DR. LOC. 13 2664 

ALL FOUR N ALL FOUR 
RESULTS* 0 RESULTS* 0 

~ 

27 2173 I 27 2174 ~ 

CHECK RESULTS OF 
INTERPS. DONE EARLIER 
WHERE RESULTS WERE 

STORED IN CORE MEM. 
LOCS. 1601 -+ 1612. 

INTEPRS. OCCURRED DR. LOCS. 
13 1475 - 13 1732 

INTERP. FOR 
F (0,0,0)= 7774. 
STARTS DR. LOC. 

13 3151 

INTERP. FOR 
F3 (0,0,0)= 7774. 

Y 

BEGIN INTERP. OF 
F (0,0,0) 

27 2177 

INTERP. FOR 
F4 (0,0,0) = O. 

STARTS DR. LOC. 13 3151 STARTS DR. LOC. 13 3202 

GG)~--~---------------------L--~ 

ARE ANY OF THESE 
RESULTS CORRECT 

Y 

COMPARE 
BITS 2 -12 ••• 2- 16 

OF F4 AGAINST 
PREDICTED BIT 

PATTERNS 

IF3 -F4 1= 7774 

COMPUTRONICS 
DIV. OF DECISION SYSTEMS, INC. 
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I 
" 

,I 

~
i.' 

~. 
~. 

&;:;a I:.J t:::J u 

INTERP. FOR 
F (0,0,0) = 7774. 
STARTS DR'. LOC. 

13 3514 

INTERP. FOR 
F (0,0,0)= 7774 

USING CONSECUTIVE 
FLAG BITS TO FORCE 

CORRECT COUNT. 
STARTS DR. LOC. 

13 3660 

L L ))-----''-----\ 

+ ZERO 
... C. M. DATA REG. 
AT BEG. OF ZONE 2 

iii u u 

INTERP. FOR F (0;0,0) 
= 0 WITH 3 

CONSECUTIVE FLAG BITS. 
STARTS DR. LOC. 13 3543 

u o 

INTERP. FOR 
F (0,0,0) = O. 

a=J ~ 

+ 70000000 ... 
C. M. DATA REG. 

t=J 

STARTS DR. LOC. 
13 3707 

DELAY ZONE 7 
MEM. ACCESS 

INTERP. FOR 
F (0,0,0) = 7774. 
STARTS DR. LOC. 

13 4104 

+ 77740000 ... 
C. M. DATA REG. 

DURING ZONES I AND 4 

INTERP. FOR F (7/8,0,0) 
7774. 

STARTS DR. LOC. 13 4043 

.- -:-a .----. ~' ~ 

INTERP. FOR 
F (0,0,0) = 7774. 
STARTS DR. LOC. 

13 3600 

INTERP. FOR 
F (X,Y,Z) WITH 
5 CONSECUTIVE 

FLAG BITS. STARTS 
DR. LOC. 13 3733 

~ 
-.-,--~ 
~ 

INTERP. FOR 
F (0,0,0)= O. 

STARTS DR. LOC. 
13 3626 

INTERP. FOR 
F (X,Y,Z) 

•. '-.·"c-.• 
~ 

USING CONSECUTIVE 
FLAG BITS TO FORCE 

CORRECT COUNT. 
STARTS DR. LOC. 

13 3753 

INTERP. FOR 
F (0,7/8,0). 

ZONE 5 CUT SHORT. 
STARTS DR. LOC. 

13 4132 

RESULT = 0 
I. E. INTERP. DONE 

1:.1 LJ 

INTERP. FOR 
F (7/8,0,0)= 7774. 
STARTS DR. LOC. 

13 4002 

COMPUTRONICS 
DIV. OF DECISION SYSTEMS, INC. 
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j 
'1 

I 
.1 

~ 
\1 

a;;a ~ ILJ u 

INTERP. FOR 
F (0,0,7/8). 

ZONE 5 CUT SHORT. 

LI o L;;J 

INTERP. FOR 
F (-7/8,-7/8,-7/8)= O. 

.:,--'111 
~ a t:iI 

INTERP. FOR 

STARTS DR. LOC. 
13 4156 STARTS DR. LOC. 13 4204 

F (7/8,0,0)= O. 
STARTS DR. LOC. 

13 4223 

RESULT = 0 NNJ~--L---I 
I.E. INTERP. DONE 

INTERP. FOR 
F (6/8,0,0)= 7774. 
STARTS DR. LOC. 

13 4354 

PP J~----'L....---t 

N 

+ 70000000 -+ C. M. 1740 
1741 
1743 

+ ZERO .... C. M. 1742 

INTERP. FOR 
F (0,0,0) = 0 WHERE 

ADDRESS OF X,Y a Z= 1740. 
CORE MEM. LOCS. 1741,2,3 

CONTAIN 7000. STARTS 
DR. LOC. 13 4377 

Y 

+ 70000000 ..... C. M. 1740 
1741 
1742 

+ ZERO .... C. M, 1743 

INTERP. FOR 
F (0,0,0)= 7774 WHERE 

ADDRESS OF x·,yaz= 1743. 
CORE MEM. LOCS. 1740,1,2 

CONTAIN 7000. STARTS 
DR. LOC. 13 4415 

N 

INTERP. WITH INDEX REG. 
X= I FOR F (0,0,01. 

IF x ADDRESS INDEXED 
WRONG, X= 7000. 

STARTS DR. LOC. 13 4532 

RESULT * 0 
I. E. INTERP. DONE 

N 

27 2261 
27 2263 
27 2264 
27 2265 

~ o L:J 

INTERP. FOR 
F (3/8,0,0)= 7774 

STARTS DR. LOC. 
13 4250 

INTERP. WITH 
INDEX REG. X= I. 
RESULT ..... 1770 

N 

+ 70000000 .... C.M. 1741 
1742 

, 1743 
+ ZERO .... C.M. 1740 

BOOLEAN 2770 
o 

LJ L2I 

INTERP. FOR 
F (0,1/8,0). 

ZONE 5 CUT SHORT. 
STARTS DR. LOC. 

13 4273 

RESULT = 0 

iii :·"-'-ll 
a.....A 

I. E. INTERP. DONE 

+ 70000000 -+ C.M. 1740 
1742 
1743 

+ ZERO ..... C. M. 1741 

HAS INDEX CTR. 
ADVANCED BY I 

SINCE LAST TIME 
RECORDED 

IY 
(TT 

A-9 

.. -: .. 
~ L2 

INTERP. FOR 
F (5/8,118,0)= O. 
STARTS DR. LOC. 

13 4320 

COMPUTRONICS 

LJ 

DIV. OF DECISION SYSTEMS, INC. 
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&a L:I 

I 

I 
~I 

I:J u 

INTERP. WITH INDEX 
REG. Y= I. 

RESULT -+ 1770 

RESULT 
IN 1773 

INTERP. FOR 
F (0,0,0)= O. 

STARTS DR. LOC. 
13 6076 

RESULT = 0 

N 

7774, 

N 

• 7770 

a=J 

Y 

a:J L.:I Cl 

INTERP. WITH 
INDEX REG. Y= I 

FOR F (0,0,01. IF Y 
INDEXED WRONG, Y= 7000. 
STARTS DR. LOC. 13 4723 

o L-:J a·-- -:. ..... t=J L.::J 

INTERP. WITH INDEX REG. 
Z = I FOR F (0,0,01. 
IF Z INDEXED WRONG, 

Z = 7000. 
STARTS DR. LOC. 13 5020 

•..... ,-. 
~ LJ LJ £..:I L2 

., .. 
~ 

ADDRESS IN 
ZONE 7 INDEXED 

CORRECTLY 

RESULT: 0 ADDRESS IN ZONE 7 
INDEXED CORRECTLY 

RESULT: 0 
I. E. INTERP. DONE 

DO 2 INTERPS. 
WITH INDEX REG. X: 

FOR F (0,0,0). 
IF Y INDEXED, Y: 7000. 

STARTS DR. LOC. 13 5131 

AT LEAST TWO 
CONSECUTIVE BITS: 

WAS INTERP. DONE 
I. E. RESULT: 0 

INTERP. FOR F (X,O,O) 
WHERE X = 07774. 

FN: 4000; FN+I : O. 
STARTS DR. LOC. 

13 6173 

CHECK RESULTS IN CORE 
MEM. LOCS. 1601 -. 1612 

AGAINST EXPECTED 
RESULTS. INTERPS. 

OCCURRED DR. LOCS. 
13 1475 - 13 1732 

RESULT = 
000200 

N 

o 

N 

37777400 

Y 

I. E. INTERP. DONE 

RESULTS 
CORRECT 

+ 77774000 .... 
C. M. LOC. 0 

INTERP. FOR F (X,O,O) 
WHERE X= 07774. 

FN= 0100; FN+I: O. 
STARTS DR. LOC. 

13 6445 

SFT LEFT ONE UNTIL 
SIGN BIT= I 

THEN CHECK FOR THE 
REMAINDER= 0 OR 
2-1 BIT= I OR 
2- 1 BIT= O. 

RESULT = 
000004 

N 

SFT LEFT II 
AND COMPARE 

BITS 2- 11 "'2-16 

TO PREDICTED 
ERROR BIT 
PATTERNS 

COMPUTRONICS 
DIV. OF DECISION SYSTEMS, INC. 

A-IO 
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; 
f 
~ 
f-I 

.. o CI o 

INTERP. FOR F (X,O,O) 
WHERE X' 07774. 
FN" FN+I~ 7700. 

STARTS DR. LOC. 13 6511 

yy l-l ----''----{ 
RESULT = 
770000 

INTERP. FOR F (X,O,O) 
WHERE X = 05774. 
FN= 1774; FN+ I= O. 

STARTS DR. LOC. 13 6667 

RESULT' 
037774 

INTERP. FOR F (X ,0 ) 
WHERE X = 07774. 

FN= 0200; FN+I = O. 
STARTS DR. LOC. 13 7010 

RESULT = 
000020 

N 

020000 

Y 

&:J a:.::J LJ 

INTERP. FOR F (X,O,O) 
WHERE X' 07774. 
FN ' FN+I = 0174. 

STARTS DR. LOC. 13 6536 

RESULT' 
017400 

INTERP. FOR F (X,O,O) 
WHERE X = 03000. 

FN= 0; FN+ I ' 7774. 
STARTS DR. LOC. 13 6705 

RESULT = 
27764 

Y 

L.:) u '-C.: '-::a 
~ 

INTERP. FOR F (X,O, 0) 
WHERE X = 04000. 

FN= 0004, FN+I' 7774. 
STARTS DR. LOC. 13 6563 

RESULT' 
400000 

N 

N 

BIT 2- 1• 0 

INTERP. TO 
LEAVE ONES IN 

ACC. B 2-7 --+ 2- 14, 
M REG. 2- 1 AND 2-2 

INTERP. FOR F (X,O) 
WHERE X = 00200. 
FN= 0; FN+I = 7774. 

STARTS DR. LOC. 13 7027 

000010 

RESULT = 
020000 

Y 

~ 
.. -_ ... :: .... 
~ £J ..c- ---:Jl a:...:. 

INTERP. FOR F (X,O,O) 
WHERE X = 03774. 

FN= 7770; FN+I = O. 
STARTS DR. LOC. 13 6613 

RESULT = 
377774 

INTERP. FOR F (X ,0,0) 
= 000374 WHERE 

X = 01774. 
FN= 0; FN+I= 0020. 

STARTS DR. LOC. 13 6744 

RESULT < 
000400 

INTERP. FOR 
F (7/B,7/81. 

STARTS DR. LOC. 
13 7046 

RESULT = 
777400 

N 

* 020000 
I. E. INTERP. DONE 

LI .:::Jl 
~ t-::I 

INTERP. FOR F (X,O,O) 
WHERE X = 02000. 

FN= 0; FN+ I = 7774. 
STARTS DR. LOC. 13 6641 

RESULT: 
177700 

INTERP. FOR F (0,0)= 0 

RESULT' 0 

N 

000010 

•. --.-:C-' •• 

~ 

COMPUTRONICS 

UI 

DIV. OF DECISION SYSTEMS. INC. 
A-II 
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lj 
r 
f'" 
I 

.. &JI C::J r=I 

INTERP. FOR F (O,V,Z) 
WHERE V. Z = 07774. 

STARTS DR. LOC. 13 7202 

RESULT= 0 

INTERP. FOR F (X,V) 
WHERE X = V = 07774. 

(M REG. 2-7 ... 2- 10 = ALL 
I AT END OF INTERP.) 

STARTS DR. LOC. 13 7356 

RESULT= 0 

INTERP. FOR F (X, V) 
WHERE X=V= 07774. 

STARTS DR. LOC. 13 7521 

RESULT = 
000054 

£:I 1::1 L:J 

INTERP. FOR F (X,O) 
WHERE X = 07774. 

I:.l 

STARTS DR. LOC. 13 7220 

RESULT = 
777400 

N 

= ,0 

N 

< 400000 

INTERP. FOR F (OJ. 
STARTS DR. LOC. 

13 7405 

RESULT = 
777400 

INTERP. FOR F (X,V) 
WHERE X = 07774. 

V = 00014. 
STARTS DR. LOC. 13 7546 

RESULT = 
000074 

V 

L:J LJ ~ 

INTERP. FOR F (0, V) 
WHERE V= 07774. 

STARTS DR. LOC. 13 7251 

RESULT = 
000374 

INTERP. FOR F (X,O) 
WHERE X= 07774. 

N 

777400 

STARTS DR. LOC. 13 7417 

RESULT = 
700000 

USING BOOLEAN LOCS. 
2772, 2771 AND 2770 

AS BITS 2 2 2 12 0 OF 
COUNTER, STEP 
COUNTER BV I. 

~ 

V 

L3 .. :.,.~ 
~ 

&c., .... : .• 
~ 

INTERP. FOR F (X ,V ) 
WHERE X=V= 0400~ 

STARTS DR. LOC. 13 7300 

RESULT = 
377600 

L::J ~ ~ 

INTERP. FOR F (X,V) 
WHERE X= 07774. 

V= 03774. 
STARTS DR. LOC. 13 7327 

RESULT = 
00036 

INTERP. FOR F (X ,V) 
WHERE X=V= 07774. 

INTERP. FOR F (X,V) 
WHERE X=V= 07774. 

STARTS DR. LOC. 13 7446 

RESULT = 
000274 

STARTS DR. LOC. 13 7474 

RESULT = 
000134 

COMPUTRONICS 

L:a 

DIV. OF DECISION SYSTEMS, INC. 
A-12 
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~ 
~., 

f. .,. 

&;a ~ t:=I 

COUNTER 
• 5 

L..J 

LOCATION 00 7701 \ Y 
REPLACED WITH 12 0000 

LOCATION 00 7702 
REPLACED WITH 12 0000 

INTERP. FOR F (X,Y) 
WHERE· X = 07774. 

Y = 03774. 
STARTS DR. LOC. 14 1005 

RESULT = 
000170 

~ ~ I-J L:l 

N 

C. M. 1447 = + 10000000 
(I. E. BAND 14 = LAST LFI 

BAND EXECUTED) 

Y 

L;;J .':·:ia 
~ 

INTERP. FOR F (O). 
RESULT -. 1447. 

C. M. 1447 = + 20000000 
(I. E. BAND 15= LFI 

BAND BEING EXECUTED) 

Y 

INTERP. FOR F (X,Y) 
WHERE X = 07774. 

Y = 02000. 
INTERP. FOR F (0,6/Bl. 

ZONE 5 CUT SHORT. 
STARTS DR. LOC. 14 1044 STARTS DR. LOC. 14 1102 

RESULT = 
000074 

RESULT = 
700000 

-._--_. 
I-;J t~ LJ 

C. M. 1447 = + 40000000 
(I.E. BAND 16= LAST 

LFI BAND EXECUTED) 

L..:J 

INTERP. FOR F (Ol. 
RESULT -+ 1447. 

C. M. 1447 = + 04000000 
(I. E. BAND 13= LFI 

BAND BEING EXECUT ED) 

INTERP. FOR F (O,Y) 
WHERE Y= 07774. 

L-.J LJ 

INTERP. FOR F (X,Y) 
WHERE X=Y= - 17774. 

~ ~ ~ 

STARTS DR. LOC. 14 1171 STARTS DR. LOC. 14 1265 

RESULT = 0 RESULT = 
700000 

A-13 
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~. 

.:;a L.:I ~ ~ 

INTERP. -FOR 
F (0,0,7/8). 

STARTS DR. LOC. 
14 2001 

JJJ )}----'---I RESULT: 
700000 

RESULT: 
177770 

L-:I ~ .:~: .. 
~ 

INTERP. FOR F (O,O,Z) 
WHERE Z: 03774. 

STARTS DR. LOC. 14 S232 

RESULT: 
300100 

y 

LJ I:.J &:::I 

INTERP. FOR F (0,0,0). 
STARTS DR. LOC. 14 3111 

RESULT = ° 

INTERP. FOR F (0). 
RESULT -+ 1447. 

WILL BE USED IN 
BAND SEQUENCING CHECK. 
STARTS DR. LOC. 14 6001 

LJ ~ L-::I 

INTERP. FOR F (0,0,0). 
STARTS DR. LOC. 14 3127 

RESULT: ° 

INTERP. FOR F (X,O,Z) 
WHERE X: 07774. 

Y: 04000. 
STARTS DR. LOC. 14 6201 

RESULT: 
000210 

Y 

.:.:~.: ~ ... ........::. ~ 

INTERP. FOR 
F (0,0,7/8). 

ZONE 5 CUT SHORT. 
STARTS DR. LOC. 

13 4001 

RESULT: ° 

.·-:·a ----.. 

INTERP. FOR F (0,0, Z ) 
WHERE Z: 07774. 

STARTS DR. LOC. 14 7444 

RESULT: ° 

A-14 

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

£.J ~ 

INTERP. FOR F (X,Y,Z) 
WHERE X = 07674. 

Y: 07774. 
Z= 04000. 

L:I 

STARTS DR. LOC. 13 4776 

COMPUTRONICS 
DIV. OF DECISION SYSTEMS, INC. 
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PROGRAM LISTING 

The following pages contain listings for the GP and LFI Programs. 

NOTES: 

1. The locat~ons used in the GP listing are in terms of physical band numbers. 

2. The locations to the left of each line in the LFI listing are the locations 

of the 1 leiftmost word on each line. 

3. The symbol '/J in the LFI listing signifies that the number 0 and the If 11" 

row are punched in parallel. 

4. The symbol 0 in the LFI listing refers to the letter O . 

..... ",+ I. 
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10 2433,_..:....+.:::.,0.:::.,0.:::., O.:::.,V'· __ ·:~~...::0:...::():...:::O:-.---,-+=O~0 0 ~T:~O~O~Q!..:l=Q:....-.--..!.+ Q_Q,-'><Qw.<O:....-.----!:+..l./.OCt'OlL __ -±.Q.QO_O __ .. ::r(O"O"OD-_ + ° 00 a 
,2444 +0000 +0000 +UOuQ +0000 +0000 +0000 +0000 +0000 +0000 
f !::.2~4:!.5:!.5-'--...:.+...c:0:..::0:..::0:.;.O~'-~+~U:..::O:..::0:..::0'___.:+_.::O~O~u:....!:0~' _...:.+_.::0w,0~0~0:...-.---.:..+ Q.Q..9JL_....:...t_Q..Q.'oJl_ + 0 0 00 .:1: OJl.Q a + 0 0 a a 
i 2466 +OOUu +0000 +0000 +0000 +0000 +0000 +0000 
,..f2~4:..!7.25~~+.:.::o~6~O~tj~· _...:+..:J.¢~O~O~O~.-:+~O~O~u~O~~+u{;~O~O~Of_· __ ...::+~CL.l.)Q~Q~Q'----:;+uQoI..>Q.!..Q\oI..>Q'"---:;:+uQ~OJ..l.OJ..I.04---.:r::+ 1.1.0 ~o QU-"Q'-L,' ___ ....:I+~O.u.OI.l.<O~O 
.. 2506 +OOVl +0000 '+0000 +0000 +0000 +0000 +0000 +0000 
4 

3 --_.-_ .... _ ........ _-----
~ - ------- -- ---- . - --- -. (J_ ' ---, -----:::r-=-=-~~ .~_ ---j: - - -



J 
l B-O-.95. .--.-... -.----- .,. 

,~ - :+(jOOO ; +riooo +0000 l l 2516 +0000 +0000 . +{;OOO +0000 +0000 +0000 
·2527 +0000 +OOOQ +OO~OO +OQQO +QQQO . +Qill)0 ,".' +000.0 +Q(100 ±./11:]a < 

t~ 2540 +1777 +1777 +1777 +1777 .+ 1777 +J777 +0000 +~OOO +0000 6 

2551 +~OOO '. +OOOQ +0000 +0000 +OOQO +QQQO '. 

+0000 ±_QQ.O_O ±~OOOOI 
~ '< 2562 +0000 +/JOOO +0000 +cjJOOO ,+0000 +~OOO +0000 +0000 +0000 11 ( 

la 2573 +OOQO +QQOQ +QQOQ +QQOQ ·tOOOO ±.J.ZTl +1777_±lTU ;I-..D~7~' 

2604 +1777 +1777' +J777 +0000 +0000 +0000 +0000 +0000 +0000 
i 2615 +~OOO +OOOQ +~OOO +oQQQ +QQOQ +00_00 +0000 ±.QO..QQ +.JJ3.:J 

ia 2626 +1777 +P774 +7714 +J777 +1777 '+cjJOOO +0000 +¢OOO +0000 
:2637 +J777 +OOOQ +tuv;j • +QUQQ +hOOQ +OUQD ±OOOO ±ruw..o +0.0_0..0 

1 ..... , 
2650 +0000 +0000 +...,,','7 +1 "/77 +P774 +7774 +J 77'7 +1777 +6000 ~ -" J 

2661 +0000 +tooo '+OOvO +Jrn +0000 ±OOOQ ±QOOO ±OOOO tOOOO i.a 2672 + rp('JOO +0000 +rJc,:"o +0000 +0000 +0000 +0000 +0000 +0000 
I"",, .27Q3 +0000 +1;000 +0000 +0000 +0000 +0000 +0[200 :t;.D_QQO ±Dooo t: \A..,,) 

, 2714 +0000 +OOJO +oeoo +0.000 +0000 +0000 +J777 +1777 .. 
-±~OQ6 i'a 2724 +1777 +1777 +17 n +1777 +117.7 +1111 +1111 +QQQO 

f''''\ 2735 +0000 +0000 . +0000 +0000 +0000 +'0000 +J777 +0000 +C/OOO j 
"",/ 

f _Z:Z16 +0000 +iJ!..ooo +oouo +0000 +OOQO +OOQO +QQQQ ±OOOO ±OQQO 

~3 
2757 +ZOOO +0000 +0000 +0000 +0000 +(}OOO +0000 +4000 +0000 

0 .2770 + 000 +0000 +0000 +0000 +OOQO +QQOQ +Jlll +1111 

i 3000 +1777' +1777 . +1777 +1777 +1·777 +1777 +1777 +1/000 +0000 
3011 +0000 +0000 +0000 +0000 +OQOQ +QQ.QQ +J111 +QQQO +OOQO 

~I 0 3022 +0000 +~OOO +00·00 +0000 +0000 +0000 +0000 +0000 +0000 

~ 
3033 +/JOOO +0000 +0000 +000.0 +OOOQ' +0000 +0000 ±0aQo +QOOO 
3044 +0000 +0000 +0000 +0000 +0000 +0000 +J777 +1777 

II 
(-"\ 3054 +1777 +lrn +1777 +1777 +1777 +1777, +1777 ±rJSJJJ. 0 +0000 .j 

3065 -1:'0000 +0000 +0000, .. +0000 4IJ777 +0000 +qooo +0000 +9'000 

~ 3076 ' +0000 +0000 +0000 +0000 +QOQQ +QOQQ +QOQQ .±!iiooo ±OOQO -. 
\ 3107 +0000 +0000 +0000 

I 
; 

3112 +~OOO +0000 +~ooo +OQOO +QQQQ +QOQQ +QQQQ +QQQQ ±QQOO 

~ 3123 +0000 -;-0000 +0000 +'J777 +177., 
3130 +1777 ..,..1777 +:;'777· +1777 +1777 +_1777 + 1 nL-.. ..±~JJ...QO +001)0 il 3141 +0000 -rOOOO +()OOO +0000 +J777 +0000 +qooo +0000 +pooo 
3,152 . +0000 +0000 +000'0. i"J500 +1:;00 +0400 +6400 .:tJ20..0 +15QO 

J 
-_. 

3163 +J777 +1777 . 

1~ 
3165 +1777 +1717 ·rl777 +1777 +1777 +1777 +l11:Z +~QQQ +Q.Q..OJ) . 
3176 +,,)500 +0000 +~ooo +0000 +rJooo +0000 +J400 +1400' +.;)400 

-"~, 

3207 +140() . +J400 +1400 .. +~OOO +0000 +0000 +oooQ , .... ......::1: .. 9000 +oQQQ 

il 
3220 +0000 
3221 +0000 +0000 +~OOO • +0000 +J400 ' +000,,0 + rJJlOJJ.-_"~, ~ .. 9JLQ 0 +rliO..Q.Q 
3232 +0000 +J700 + 1 700. . +J700 +1700 +J700 +1700 +1700 +9000 l 3243 +0000 +0000 +0006 

.. 
+0000 +0000 +OOO() +oQQQ t,Q.Q..Q0 +.9..Q..Q..Q 

;~ 3254 +0000 +J700 +0000 .+0000 +0000 +0000 +0000 +0000 +0000 
3265 +0000 +0000 

-<o,.""",,,,,, .•. _-~. __ . ~ 

4 3267 +0000 +0000' +.0000 +0000 +0000 +0000 +0000 +0000 +0000 

II 3300 +0000 +0000 +0'000 +0000 + 0 9 0J? __ ±.Q.Q.QQ + 0 Q~O~Q...........,.±QltOP,~Jl..QQO 
3311 +0000 +0000 +0000 +'0000 +0000 +0000 +0000 +0000 +0000 

~a 3322 +0000 +0000 +0000 +0000 +0000 +0000 +OQQQ +o..P..o_o +QQ_Q.Q 
',2 3333 +0000 +0000 +·0000 +0000 +0000 +0000 +0000 +0000 +0000 
11 3344 +0000 +.0000 +00·00 +0000 +Q_Q.OO + 9~.QJ) ___ + QQJLo. .. ___ ... _t O.QQ"O __ + Q.Q.Q.Q 
10 3355 +0000 +0000 +0000 . +,000.0 +0000 +0000 +0000 +0000 +0000 
9 3366 +0000 +0000 +0000 ,+0000 ,+0000 +Q...OJ)l) + O_OJ1.CL ___ * nQ .. Q.~_OJ1.Q.O 

la 8 3377 +0000 +0000 +0000 . .+6000 +0000 +0000 +0000 +0000 +0000 
73410 +0000 +0000 +0000 . +00.00 +0000 +OOQO +QQQO- .t.Q-.O..o..Q . tQ.Q.QQ. 
6 3421 +0000 +0000 +0000 +0000 . +0000 +0000 +0000 +0000 +0000 s 

II , ------(i ... .,]1(, 
J 

3 
'fI" '. 

,1 
7 - I 

~ - . >:."~ ~- "-"", . ,- iiii,iiiliiitdl 



-I' 
______ . ____________ ~~ ____ ~--~B~~p~·-------- ________________ ~_______ ' 

s " :.~ ';. ...... 

----------------------~------~--~----~----------------------------3432 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000: '.' \ 

; ~!:! :gggg :gg~g, :gggg' :gggg :~~~g :~~~g !gggg :gggg :gggg or 
.::!.3:.::=4~6~5 _.z+:J,L0:J,L0~0~0 _ _..!..+ ~O ~O O~' O!.!.-_+.!...!O.wO.wO.wO~·_...::!+~OLl.OLl.OL.l.O!.....-~+:UO.!>.l.O~O~O_--=c.+~O J.,LO OJ..LO>L---=+LlO.uO.LlO.LlO.l----.::I+~O 0 00 + 0 00 Clle'l 

C) 3476 +0000 +0000 +0000 +0000 +0000. +0000 +0000 +0000 +00001 .0 f 
..:!.3:25,.!:!,0.!..7 _..:t:+~O~O~O::J.O...;...-.:l:.+ lJ.,0 !.!.Q O~O~......;+:!:.lQ~O.L)O~O"-· ~..."J+i:.lj¢~O.!.l.OI.,l.91..-....;t+:.uO:.uO..l.lQ..I.lO __ ~+l./.rt.u.Q .u.Q 1..1.0 _...;+t,JOJ.1OJJOJJo.L-..-:ltW,j;J 4I:.J"Ou,OI-.....:tt+:..LJ

1
..Q4
7

..o...u.

7 
C§7 1 .. ..::1,,' 

3520 +J400 +1400 +J40b +1400 ±J777+i777 ~1777 +1777 .. 
Cl 353 1 + 1 77'7 + 1 7 'I 7 + 1 7 7 7 + 1 7 '7 7 _.:t+~duo.l.LO.l.LO _-.:t:+. u.O Ou.;Ou.;(u..) _....:+t..J.ll:4uO.LLO.L.---=t+~]~4:!.10l.l.iOL---.::I:+-u0-u0uO 0 0 l 

+~OOO +ClOOO +J770 "+1170 +,,)770 +1770 +J770 +1770 +~OOO "01'.,:'. II~ 3542 
3553 

o 3564 
3574 

+0000 +0000 +oouo. +QQ.Qi.L +QOOO +0000 +0000 +0000 +alooo . 
+0000 +J770 +0000 +0000 +0000 +0000 +0000 +0000 
+0000 +0000 +OOGO +60QO +dooo +)770 +1770 + 1770 t1770 t 

3605 
() 3616 

+J770 +1770 +J771 +1777 +1777 +1777 +1777 +CJOOO +0000 ., .... I !'i' 

+J770 "+1770 +0000 +0000 +0000 +0000 +0000 +~OOO +¢OOO ~ 
3627 
3640 

+J770 +1770 +J770 +1770 +J770 +1770 +9000 +0000 +0000 

o 3651 
3662 i.' 

+0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +1770 __ , 
+1770 +0000 +0000 +0000 +0000 +qooo +0000' +Q400 +qooo ~~l 
+J770 +1770 +J770 +1770 +J770 +1770 ±.J777 +1777 . +¢OOO 

3673 o 3704 
+0000 +J770 +0000 +0000 +0000 +oooe, +0000 +0000 +0000 
+0000' +0000 +0000 +<1000 +J770 +'770 + 1770 +1770 +.1770 cI.'~ 

3715 
3726 

+1770 +¢ooo +0000 +~ooo +0000 +J770 +1770 +1770 +0000 
+0000 +0000 +0000 +oboo ±~ooo+~ooo + 1770 . + 1770· +)770 

('\ 3737 +1770 +¢OOO +0000 +1J000 +0000 + . ..1770 +0000 +0000 +0000 'ell 
·3750 +0000 +0000 +0000. +/2300 +.1770 +1 i70 + 1770 +J 770 + '770 -. 
3761 

,.,3772 
+9100+J770 +1770 +~OOO +0000 +~OOO +0000 +J770 +0000 
+0000 +0000 +0000 +0000 +!/LOUJOiJJO"'--_________________ _ 

- BLOCK END CODE-THE REST OF THIS QUAD. IS BLANK 

LOC LI NEAR FUNCT I ON I NTERPOLA.TOK- BAND 1 QUADRANT 2 
", 4001 +0000 +rlooo +0000 +0000 +0000 

4006 +0000 +J740 +1740 +J770 +1770 +J770 +1770 +¢OOO '+0000 
4017 +0000 +0000 +0000 +0000 +0000. +1777 +0000 .. -~ooo +0000 

,~4030 +..1770 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 
4041 +0000 thooo +0000+J740 +1740 +.)770 +1770 + /1 70 +J 770 
4052 +J777 +0000 +~OOO +0000 +J770 +0000 +0000 +0000 +0000 

C' .4063 +0000 +0000 +0000 +~000 +J770 +1770 + 1770 +1 UJ;; + 1770 
4074 +1770 +0000 +0000 +¢OOO +0000 +J770 +1770 +¢OOO +¢OOO 
4105 +OOO() +J770 +1740' +1740 +J220---+..l.1.{,j..o. +174.0 ..... _+...J770 +174.0 
4116 + 1 740 +J 7 7 7 +0000:' +¢OOO +0000 +J 770 +0000 +0000 +0000 
4127 +0000 +~ooo . +oOQO +~OOo +0000 t 177 0 t

'
770 + '740 +l740 

4140 +J770 +1770+~000 +0000 +~ooo +0000+J770 +0000 +0000 
4151 +000l) +0000 +0000, .+0000 ±¢.Q..QQ +O'QQQ +.)770 .:U2..l0 + 177..0 
4162 +1770 +J740 +1740 +¢OOO +0000 +qooo +0000 +J770 +0000 
4173 +OOO,;L +9000 ·+0000· +QJ)J2Q._.....!+~Oilll.Q .,.J:,±~O~O~O,,\;LO_-.;+J:.J(oLIlO.bJ.a.u.aJ__ tJH1ClO= __ ±J1D-LtO 
4204 +Q000 +OOOO~J740' +1740 +J740 +1740 +J740 +1740 +,000 
.f 2J~,.;;5~....:!:+.1!0.1!0.!:LO~()_....:"T''!..Y.!.}.0 Ol./,;Obl..!' 0i.L.--.::+!:.!0.L!0.L!0~0J...·...,;' .....:!+::.J.Jw7....1.7~Q!_...~+:.uO..l.lO.u.0.u.0_...:t.±1I1/.1..I.0 1..1.0 ol.L.-.......;+t..\~(J.J.OJ..LaJ.l.a.L-..---:I:f::...·. 1..117~4 .... 0"---=+"""J...{.7.=.t.IJ4 0 
0226 +J770 +1770 +J770 +1770 +J777 +1777+1777 +1777 +1777 
'J: 2 3~7!.....----!+~0~0~0~0~-.:..+~0~0.!!.0~0 _ _..:..+~O ~O ~O Ol:!..-_+:...;o,,-,O>!,U.Q 0 ~O.DJL + 0000 + J 7 70 .. _ :t.o..a.o.O_-..:Ell..Q.O..O 
A250 +~OOO +J740+1740 +J770 +1770 +J770 +1770 +J777 +1777 
~ 4 2~6~1~-!.+-=1-!..7-!..7-!..7_--=-+ =..1.!-7 .!-7 .!-7 __ +.:..,;1:!:-' 7!,;...'7!.;.... 7!--~+~(juo~0!...0':!__---!.+~o (1Q 0 + J 770 + 0 0 OiL-__ ±.O Q.Q..O + 0 0 a 0 
~272 +gooo +~OOO +J770 . ~1770 +J740 +1740 +J770 +1770 +~OOO 
IS 4~3~0~3~--.!.:+~0..:::0..:::0..:::O _ __:...+.:::.,O.:::.,0 O~O~ .... '_+~O~O~O;.:O::......~+~O~O(..}:O~O!--,.....:.+_>:Q~O~O O~ + 000 Q ± 0 00 Q +Jl.O..Q.Q_ +1> a 00 
54314 , +0000 +J77Q +0.000 +fJOOO +~OOO +0000 +J750 +1750 '+J740 

r: '. 
. ..:.,-,:t..~: ----------..:......-"---.,..-------~~-------:--- . __ ... _._ .... _.,._--

i· 

fWii - - ._- --- - --'--r 





-----------------------~--~~--------~-----------------------------------~c(li 
__________________________ ~~_JB~-Q~______ __ _________________________ t. i 

~------------: 1 . m: : mg' : ~ g g g : m ~ : m g : g ~,-l<g!.--~::..J.gLJ.gLJ.gL:>g"'-------=:~g>LJg..Lgu-g'-'----.::r::.ug.ugug..ug-----:r!:J..gu..gLUg g '" ' 
~316 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +ooOGt • 
5327;' +0000 +00.00 +0000 +0000 +0000 +0000 . +0060 . +0000 +0000 1 0 
5l-iO +QQQQ +QQOO +0000 ±oooo +0000 +0000 tOOOO +QQOO +0 0 013 1 . '1.', 
5351' +0000 +0000 +oouo +0000 +0000 +0000 +0000 +0000 +0000 

(; 5362 +0000 +0000 TVVUO +0000 +0000 +0000 +0000 +0000 +0000 0 l 
5373 +0000 +0000 +0.)00 +0000 +ooOb +0000 +0000 +0000 +0000 J' 
~,.204~0.204_'_-!+.....::0:..!:0~0~0::._._. __ +:..._.:0~0~0~Q"_____'+ () 0 U:;LO-'.L-...I+~O~O~OL\,O!"--'-J+r::J.OLJ.(-u) OLJ,O"'__--""-:+L· 0:..L.l.L0 loLO llO_~+..uO-uO--uOD-__ + 0 0 a 0 . + a 00 0 . . 

CJ 5415 +0000 +0000 +0000 +OOOG +0000 +0000 +0000 +0000 +0000' 1 
5426 +0000 +0000 +OQuO +0000 +0000 +0000 +oono +oono +0000 
5437 +0000 +0000 +()();;O +0000 +0000 +0000 +0000 +0000 +0000 • 

C) ~4 5 O~_+"-,O",-,O",-,O~O",--_+"-,O,,,-,,O () _L-+ (J U jL,O + 0 OOi! + 0 0 0 0 + CLOlW __ -t-Jl.D_LLO u..0 __ +,;--LLO OU-U.-O u..O _--=1:.+ u..O uO u..O 0 c!'; 
5461 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 ,. ~ 

o ~:~3 :ggg~ :gggg :g~gg !gggg :gggg_~/:~ggg :g~~~ :~~~g :~~~g cI 
5J-=5w1~4~--.::+~0~0~0:.!.:01.i..-_+.!...\.L0 u.O~O~o ___ -..,;:t+:..l...ow..C ..... O'-!.O'-___ +(;.lQ ..... o.wo.wo",---,-+- ('I ttl! 0 + a 0 a 0 + n a a a + a a 0 a + a 00 0 
5525 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 

() 5536 +0000 TOOOO +0000 +0000 +0000 +0000' +0000 +0000 +0000 
5547 +0000 +0000 +0000· +0000 ~OOOO. +0000 +0000 +0000 +0000 
556~0L-__ +~0~0~0~0 __ ~+~O~0~0~0!.__~+~OuO~O~0L-~+~O~0~0~0 +~_~+~O~O~OllOL-~+~O~O~O~O~--+~OuOuO~O __ ~+~O~O~OO 

C) 5571 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 
5602 +0000 -.-0000 +\IUVO tQ()OCi +0000 +0000 +()OOO +0000 +0000 
5613 +0000 +0000 +OGvO +0000+0000 +0000 +0000 +0000 +0000 

~.~ 5624 +0000 +0000 + J..L'I.-.u'O,,-·_-,,+:..>.CL>,.1OL\"Ou.lC. .. +0000 +0000 +0000 +.u-Ou-Ou-OuO--:t::.+u-Ou-Ov-OO 
5635 +0000 +OOCO +GvUO +0000 +0000 +0000 +0000 +0000 +0000 
5~&C!4~6L----=+~0~0~0~O>L' _~+~O~O.l,!U-l.(Q_--2.+...;LU ~ vO., + 0 CJ 0 (I + 0 a 00 ±ll.QQ.D-_±.lliLOiL.-_:l- u..O uO.u..O~O--~+:.j",04,OI.y.O 0 

2 5657 +0000 +u000 +uOOO +0000 +0000 +0000 +0000 +0000 +0000 
5670 +OOoe +OQOQ +QOOO +0000 tOOOO +0000 +0000 +0000 +0000 
5701 +0000 +0000 +OOUO +0000 +0000 +OODO +0000 +0000 +0000 

() 5712 +oaOiJ +0000 +couo" +0000 +0000 +oO"'O'O"'_ .. __ .±DO"'O'O .. _.---+u..OuOuO-uO_---=t+~OU.OU.OLUO 
5723 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 
5u7->;3t.:;4l---=+~0~0~0~v~"· ___ +~O~O~O~O_-..::!:+~O~O~O~OL--~+WOLlOL\OLlO"__+I.:O\.LO\.LOI.L.l.LO __ --=r:+ ..... O~O~O'-"'O~---'I+:.>.IOiLClD. _____ .. ±.u..OuOuO.u..O_--=t+c.uQU.QLUOLLO 

,~ 5145 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 
. 5756 +0000 +0000+0000 tOOOO +0000 +0000 ,+onoo +0000 +0000 

5767 +~OOO +0000 +0000 
- BLOCK END CODE-THE REST OF THIS QlIAD. IS BLANK 

LOC 'lINFAR FlJNCTION INIERPQI ArOR' BAND QllADeAI\iT 3 
6001 +0000 +0000 +0000 +0000 .+0000 +0000 
6007 + 0 0 0 () +~O~O~O ~O _--:!+~O~Cl~O~O~-.::!+::..J,O~OI.J"O~OL---.::+!:JO>lJQ!.I..!Q"'_Q!.l___.:r.+uQuQ.J.J.O.J.J.O~........:r±~OLl..OL.\.OLl..a.l-........~±.Q 0 0 0 .. + 00 0 a 
6020 +OOou TOOOO +0000 +0000 +0000 +0000 +0000 +0000 +0000 
6D.3 1 + 0 0 0 t;~ + 0 0 0 0 ! ().~ Q __ +-,-,C",-,) 0-.0 0 ' + 0 0 O~ __ -±'.Qo.Q.o_ + 0 Q 0 a + \) 0 O.u..O _""":+LlO,LIO..u.O.L>..-O 
'042 +0000 +0000 +Ouuo +0000 +0000 + 000 +0000 +0000 ~OOOO 
.05~. __ ~+~0~O~0~'.i~~+~0~0~0~0~ __ +~O~0~··~O~0 __ ~+~O~~0 __ ~~~~--.::~~~ __ .~+.J.J.O~o~o~o~~+.J.J.Q.J.J.O.J.J.O.J.J.O~~±~OQQD 

.0064 +OOO,,~ +0000 +0000 +0000 +0000 +0000 '+0000 
lAQ7_5 +O,OO~:....) _.....:+J¢L.l:OL.l:O~O'__~.,...--_____________________ .. _____ _ 

/:;077 +0000 +J750' +1750 +J750 +1750 +J750 +1 750 +~OOO +1777 
a6~lou.. __ __._:.+...:::l-!.7-!.7....!7.----!~+~1c.-!7.....:7"-'7~_+.:._..;1=_7.!_..:_7.!.__7_±J 7 7 7 __ 

m
• + 1777 __ +lV_"'--__ + 1777 ._+ p{O .. O,-'-'OL----I+:J....OLl,.OWOLVO 

~121 +0000 +0000 +0000 +0000 +J601 +1601 +0000 +~OOO +0000 
66~1:..:3::.!:2::...-.._+:....;0;..;O;..;0:;:..O~_.,;",.+ .;.0.;.0.;.0.:o::.0_--.:.+~0:..::0:..:;O:-::0::..-___ +:...;O::-:0~0:;:..;07_--+.:...:0~0 ... 0<->0'--,--±.0 0 0 0 + 0 a 0 a + ;) Q a Q ± Q a a 0 
~143 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 

. ....,---'------.... _ .... _ .. _._._---
3 

<I 
I 

1, ,I 
l' 
01 
I' 
OJ 

J; 
If 
11 , 
I: 

~ t ~: 
I, 

~. 

r.. 

t 
I 

.-----------,--~-~---'------------------- .. _. -- .. 
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6154 +0000 +0000 +0000 +0000 +.6000 +0000 +,e'looo +0000 +OOOOL ~, j f"'l 6165 +0000 ~OOOO +0000 +OQ.QO +0000 +0000 +0000 -±11000 ±..L25.l s '" 
~:J 

~., ~.' '. 
6176 +1751 ' +J750 +1750 +J750 +1750, . . +JOOO +0000 +000'0 +0000 6 

6.-4-Q7 +0000 +0000 +0000 +OQQO +QOQO +.iOOQ +0000 ±OOOO ±OOOOOI . 
t • ; 

0 +0000 +0000. +J601 +1601 +0000 +0000 +0000 +0000 +0000 11 , 6220 ... 

;3 6-'.l1 • +QQQQ +QQOQ +QQOQ ±QQQ\2 ±~H2QQ ±OQon ±QOOO .±OOOQ ±ooootl ' 
6242 +0000 , +0000 +0000 +0000- +0000 +0000 +0000 +0000 +0000 

~ 
("', 6253 +0000 +OOOQ +QOOO +QQQ0 +0000 +0000 fOOOO ±OOQ.Q ±OOOO , 

l 6264 +0000 +0000 '+000.0 +0000 +0000 +0000 +0000 +0000 +0000 
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,il:.·~·".444i742375~ +/ +/ ~ + +10 +'70-00 +'/-.00-0- +1000 +,_J~._-±,,L.).l, 
~ - +7000 +70CJO +7000 +7000 '+100U +/uuO +7000 

.L--.:.+~7:....::0~0~0::..--_+..:....!;_7~0.:::.0~0:.----.:+:....-!-:1 0~0~0~'--..!.+..!.7~0~Qr..!::O~___,_+!...'.!..;, O\£..Ol>o!.· L -I:- 7 Q 0 0 + '1 0 00 + OJ OlL-_t..LQD..o 
~ 4760 +7000 +¢OOO +0000 +0000 +0000 +J601 +0000 +0voo +0000 

o 

o 

o a 4711 ,+ 0 000 + 0 000 + 0 000 + 00 0 (j + 0 Q 0 0 + ¢ j 0 Q ± Q j 00 +..1 I ) 1 + l l;;ij, 
, +J~52 +1752 +J753 +1753 L'OO 3400 +0000 +OuOO +0000 j'., 5002 + 1+ + . 

~" ~ Ql3~_ ... .:...· 0::::..,· ::::...U::::..,O ~O _ ___.:..+.:::.O.:::.(j...::::u~O:.__--=+:....::O~O::...:O:..!O~~_+:....;u~~ O~O~O~' _..--!.T.::I4:::!O,:::!.U:::!:0_--!+~4w.0~O~0::...__+!...l0.:..lCLruL_t\"lv\LO_...±.Q_'Hl'O 
.. ,5024 +0000 +OiJOO +QOOO+OOOO +0000 

1 .. 5 03 1 + 0 0 0 0 + 0 000 + 0 0 00 ' + 0000 .:1' 0 0 0 O __ -t.:illHj 0 + CWJJQ; ___ ±'u.00.Q. ____ ..±.OJJJlO 
j.'. S04Z +0000 +UIJVO +0000 +0000 +0000 +0000 +0000 +UUOO +0000 0 
~ 5053 +0000 +·.,UvO +0000·: +0000 +OQOO +0000 +0000 +QiLQ.Q ±D..Q.!LO : I S-(f64 +0000 +OCJUO +0000 +0000 +0000 +0000 +0000 +O(),)Q +0000 

~QI5 +0000 +0000 +0000 +0000 +OO_u(L __ :HtY._O_P +OuJ10 ____ ;:dJU0jL~_t_OJtO..Q 0 
~ 5106 +0000 +0000 +0000 +ouoo +0000 +0000 +0000 +V0UO +0000 

+0000 +OOUO +UUu!,' +000(; -,. 0000 00 0 ,\1\ .... ~7/·00 

~i I· ;g'8 +0000 +OUUO +iJ00~ +ouOv :~~G-~---!-0U-UO :oo~o~~"'!'~~~~o--~~!:oo'6~6, 0 
12 

5.15_~ + 0 (; 0 G -I- G G ;) U + (; (j G u + 0 000 + 00 J 0 + 0 0 0 0 -t- 0 0 0 0 --1:,QL' _~Q, •. _--.:tQ.QQ..Q 
I I 5152 +ooou +OOUO +}OOO +0000 +0000 +OOUO +J6ul +0000 +0000 
I '~, .' 110

1 5~lL7§-4~" + 0 0 0 0 + 0 0 0 0 + 0 0 0 0 . + 0 0 0 0 __ !..O 00 O __ -t: 0 09.-Q_±1W ... Q,Q. __ .±y()i.L~L_,__±..O_QQ_Q' :0 
+0000 +OQOO +0000+0000 +0000 +0000 +0000 +OuOO +0000 

9 5205 +0000 +0000 +0 duo +0000 +QooL._-±o 009 +0000 ___ ±";',j\LQ ___ :l-.J).J)...Q...Q 

I, ;55--222C76-~' +0000 +0000 +(,)000 +0000 +ouOO +0000 +0000 +0(;00 +0000 0 
+0000 

:5230 '-"':"+"'::0"'::' o;.;:0;,..;0::---+-V.:.r-:-o~o-0--+~;r3~0~O~--+~J-=7"'=5-r.b-'-+~1:-:-~15--=-0--+-J:-::"f~~~~O:---+-=-1 ~7--::-;)-0-- +y;'; 3 

I :---

o 

+1753 
-------",---------, .. _---- o 
---------------



,~ ('1 
'. B-106 

5-2-4-1--+-;V-io-o-o-----~.....;..-------------------:---------: ): 

~5k2~4k2 ___ +~O~0~0~0 __ ~+~O~O~O~0~~+~O~0~O~·O~~+~0~O~O~O~' __ ~+~~O~~+~O~Q~O~OL_~+~O~O~O~O~~+OOOO +3774 
5253 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 
5264+0000 +0000 +0000 '+0000 +0000 +0000 +0000 +0000 +OOOCJl 

() 5275 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 1 

5306 +0000 +OOOQ +0000 +0000 +0000 +OO(Jil +0000 +0000 +00001 

5317 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 
C 5.llQ1_~+~O~O~O~O'__....;..2+:..!.O!....l.OL\,OL!.OL_~+!:JO~Oi.L· u~· UI.L···,;..' _:!:.j.~puOu0.lLv----=t+:..I..O!...l..OLl...0Ll...OL----=+t..\0.Ll0.Ll0J.j0..l.-----.:+:t:.(u.) OU-lJO-uO_-.:±+-uO-uO-uOuO ... L----"+"-'O.u.OJ-U-O 0 

5341 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 
5~Z + 0 U 0 0 + 0 0 0 0 + 0 (I 0 u + 0 0 0 Q + () O.QQ._-x+..uO..uO..uO-uO~--=t+:.l.Ou.Ou.O.u.OJ--___=+I:JO.LlO.LlO..uCu-) ___ +~2 uO.u.O 0 

C: 536.3 +2000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 
+0000 +0000 +~OUO +0000 +0000 +0000 tOOOO +0000 + 1601 , 5374 
+0000 +pOOO 5405 
- BLOCK END CODE-THE RE.ST OF TH IS QUAD. IS Bt A1.~u'K,,-___________ --:.._ 

, LOC LI NEAP FUNCT I ON I NTEPPOI ATOP BAND 2 QIIADRMH 3 
6001 +Pl00 +OlUO +J443 +1443 +JOOO +1000 +~OOO +0000 +J447 

C) 6JUu;2<--....;..2+:..!.0~O!....l.O!....l.OL_---'+CJ,OL.lC~O~OL ____ +:.!.:._0~0 ~0!>QL __ ----I+~0-UO!..l./O!..l./O'-----:I:.+ 0 000 ±lLQO a + 0 0 0 0 + 0 0 0 0 + 0 0 0 0 ~. 
6023 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 II 

'. 6Jl3t.S4'---2+~0~0~0~0'__----!+..!>.O!....l.CiL\,OLl.OL_---..:+!:JO:L!Q~· U~O!:l.---'--I+!>LC.l.lO_'\lO~li_-.:I+~Ou.O!...l..OLl...OL--__=+c..uoililQ._-=+I:JO..LIO..LIOUJOU-_%+,Uo.u.O..uO..uO_--=t+:.l.Ou.OUJ.-O, 0 \ 
C 6045 +0000 +OOUO +0000 +0000 +0000 +0000 +0000 +0000 +0000 .... CII;, 

6056 +0000 +OOUO +000\1 +0000 +0000 +oeiOQ +!100() +0000 +0000 I 
6067 +0000 +0000 +OOvO +0600 +0000 +UUOO +0000 +0000 +0000 ~ 

C 6100 +0000 -rOQUO +0000 +0000 +0000 +C.iiOl, +(jOOO~DOOO +000.0 q.: 
6111 +0000 ~OO()O +0000· +0000 +0000 +0000 +0000 +0000 +0000 I 
0.6 L12c...,2t-----=+r..;0~0~0~O~_2:.+.i.L0.i.L()~UJ.L0_....;..2+:J..Ol.l.O!J:.0L!.u'----=+!:..ll./.Jil./.J)(.wi L.,L.·i • __ +:I:..U.O .u.().u.()uO_-:t:+:..uO.QCj} -H, 000 .. ±-±v.;l.\"l.O.u.O..\JO---=+:..I..Ou..OiJ,JO 0 
6133 + () U 0 () + G U v v +00 0 l; + COO 0 + 0 0 0 0 + v C 0 (., + 0 0 00 + \) 0 0 0 + 0 0 0 O' 0 ' 
6144 +0000 +()OuO +QOuu + (i\J\'!l) +LOOO +e/liI,i, t.,noo ... ··0('0 +0000 I 
6155 +0000 +UOuU +0000 +0000 +0000 +COOG +~OOO +JOOO +0000 
Qlb£) __ ~+~O~O~O~O~~+~OLl.Q~OL.lQL-_______________ ~ ________________ ~ _______ .__________ (), 

6170 +J77i ;-OOuo +()OOO +00C0 +uDOO +000lJ "'1.1000 ·~::O(;o +OOOO}' 
620] +¢300 -/CLuO +J751 +i 'Z5~ +·)]50 T! 7 c)(,i t • I itl·, +.d.53 *&0.04" 
6 2 1 2 + 0 0 0 4 + 0 v U 0 + 0 (; (; \.I . +.:"..) 'v v + U 0 0 0 . + 0 0 (; 0 ..,. v 0 U 0 '1- ~ U 0 U + '7 40 0". I 
6223 +0000 ~VIlUO +000(, + iI' +(11",00 +"or,,', +, (,,',!I ::!= Oil(' +(11)00 cJ r 
6234 +uOOo +(;uuO +()UU0 +vvv.... +u(.l0,O +(;(;uv -j-·uOOO +1.10(;0 +0000 ! 
62-45 +0000 +UuOQ +OOOu +UULu +C,OOli ±~,"-,", .. ",--; _-,,+~I' ..... in ..... t!U,./W -_. __ -l:-v.U(ji,) !l:.OOo.o .'. I. 

6256 +0000 +GUvO +0000 +OQu0 +GOOO +0Cv~ +C000 +~00G ~OOOO I 
Q~6.L71--.-:!+~0~O~().!..lUL\ __ +.!-0lrLulrL·'~ U.\.I.O_......,-:!:+~Q~Q'-lo()u.Q~---J±;;.l.(LJ.J OLJ.(LJ.)UJ..---';+J;;J[.,.;" (~) (I,L.) (I.,L.) _~+.ul ) ..... IJ ..... l J ..... I '<.-_:1:\1 () I) (,;. q:t.¥-I.l-'(';-~~,Q..Q..O..O. I . ,_ 
6300 +OO()0 TVUVO +OOOu +0000 +UOOO +OUUU +0000 +0000 +0000 ~ 
63_.Ll~l~~+~Q~Q~'O~O __ ~+~U~Q~v~o~~+~QuO~u~'c~;. ___ ~+~(~)[~')(~lI~J __ ~+~n~()~o~O __ ~+~()~O~(~)()~~·t~(~)O~O~C~) ____ -~h~O~n~O~Q--~w~O~a~oo , 
6122 +0000 ~OOuO +OOUO +00()O +0000 +OuOU +0000 +0000 +0400..JI1 
.' 3 3 JL--.:!+~0L10L10!J.OL----=+!:JQ.L!Q.L!U.dJ(I.LJ _-.:!.+~o ~OJ.lQJ.lO_-..:I:+:-I.oQLI:.(.)u..( Ju..UL.. _ __=+t:.>'.L\l (.L\) (.LI)(.L) _--=t.± uO 1.1.0 un .u.O_--.:l:+~()~Ou..O~OL....-.......-'I.~I'.J..(.,J.iJ,O.!J.,Q.MO.J.----::i-.~l./...-1-7. .1.#"14 <:.:II' 
')344 + r174 +0000 +0000 +O()()U +(,;000 +0000 +0000 +!iI)OO +0000 I 
~,,: .;)51_-!...+~O~O-l.!O:..l.lO~--!+~QI.!>Qu.0~0~_+~OoL:O""'0~Olot.-..-'-.,-±..U..U..U.1,L... .± 000 0 ± U 0 Q 0 H1U 0 0 ... ~;.I,IUD-VO~~±:c.\,.IQ".uOkl.lOkU,Q rW' 
.::366 +0000 +0000 +0000' +OOOu +0000 'rOOOO +UOOO +uOOO +0000 .... ' 

1263.:r:L +0000 +0000 +0000 ton[)u tCiOOO +()(J!)(l tOano "hii)()(} +00.0.0 ~i 
11 6410. +()liUU +00vO +0000 +CCGv +(;00() +OOOu -t-uuOO +vJOu +0000 
106.-421 +0000 +0UUO +0000 +OOUU ·f-0..u.QU __ ±..UJL.;w.U ... O_--'-t"""O ..... O ...... O ..... O_ ±-UOOl) -.+0000 cp ..• ': .• 

';;96432 +0000 '/-uOuO +0000 +COvC +Cuv:- .,.,)(;(;(; +0000 +vuOu +0000-. [ 
-" 8 6':!..4~4~3~_+~O~li~U~U~· _.-:.-+~().:::..O.:::..0..:::0_---.:+~O:,.):O~0~·0::....·· · __ +.:....:U:L.:O~· u~· v~ .. ----±-(J_l"IjLi.L ____ -±.v. .. Vyu.c~---.!..+-""-C.:w..Q..>.J.C..l.l.~,_ ._.J":..J J.iLU ± 0 a a Cl J 

7 06:i4Q..5:2..4_~+::..()~' ~() ~U~()_~+~U~Q~U~U:...---::!+:.::O~O~O;'..\O~·' ...;........:+!.,;. U~" v~' u",' ~v _ . ....:r.:+.l.:.0..l.(0.l.:.0~0_--..:l+~.:.l..\.vw.0~c'----=+!:J0.IJ' 0.IJv.LJv .... " _......:t:. .. t' .... :. u0.u.0.l.l.i,; __ -x:i:J0u..~L.00i.U0J· QIi, ..... : 62-465 +0000 +0uuO +0'000 +0CI,':; +(,,,00 +\Ju(JO HiCdJ!', 'r-'I)OI/ ._,.1__ .. , 

5 6476 +0000 +0000 +0000 +uOuv +Ov~u +~OuO +0000 +~OOV +0000· i 
. Ci. .. "'.' II'·" 

mJ 
'--~-

---------'----,.----------,.------.---..-._----,,------.;---_ .. "- ._---_ .. --- .. -.-.-. 

---'---',.--------- .. --.---. 
""'1 "---' -, 



_________ -'--__ ~l:ldOl 

6507 +0000 +0000 +0000 +OOOU+OOOO +OOUU +0000 +0000 +OOOOl 
65Z_0'----2+:.:::0~0~O~O:<...__+~O~O.YO.Y0_~+~U~iJL· v~' v~" _-.!..+~0~G~0~\J<---~L!.j u,-_t:L'.LO -'<.0.;..L0.;..L(1_----'-I:..;· 0L>l.LJ\,.L!) '>L

' 
_--I+;,,;;.O..J..iO:..;.lJl..I.( II-' _....::t~lo.L) lu..'> (U-")Q 8 

6531 +0000 +0000 tOOOO +OOOU +0000 +OOUO +uuUG +0000 +0000 6 

fL~:42 +0000 +0000 +0000' +OOOU +0000 +OOuO +l!eJOO +OCJ(jU +onoo OI 

,'''' 6553 +0000 +0000 +0000 +0000 ±OOOU +0000 +U000 +0000 +0000" 
6o..5tl.6b.e1:~ __ "';+:uLo~0.l.lQ~0_.....::!+:..I.0"-!.0~ULlQJ..._...x.+.I.I.Q.lJO~Q:.l.O~-..:l-l!:..l" Q.JJC~)l\J..lu~': _-..:!:+~')i..I.()~CJw.OI----:+:t:.:lu..')l.I.Q.u.').u.U_-:l+:.I.(I.u.OJ.\'.w)(.J.,.) _......;;I;+,I.J..O"O.u..lJO""-Qi.-_.:i:.Q.O.Q.OZI 
6575 +0000 +Oouo +OOuo +OOOu +uOOO +OOOu ~uOOO +0000 +0000 

,-, 6iLO.-6 ._.:!+~0~0~000L' __ +.:.:O~' ~O~O~O_---!+:...>OL!.O~U:!.J()L· __ "L+~Q;,,;;.O..J..iQc.l.!U~--.!:+JlOJlO +oOJ)~...L.fJ no ' +OOD_.u..O _-.:I+1H10-0 C 
6617 ~OOOO +0000 +0000 +0000 +0000 +OOUO +UOOO +0000 +0000 
bb3~OL-~+~0~00000,-__ +~0~0~0.;..L0_~+~0L!.0~·U:!.JUL·~._I+.;..LO..J..iO..J..iO:..;.O! __ --=+~l~)(.L!)(~)OI..L__~+:..;.O~Ou(u)CL) __ +Ll~)~~O---±DLW~OL-_x+~OQQD 
6641 +0000 +0000 +Ou00 +OO(;IJ +0000 +OO()O +0000 +0000 +0000 ( 
6652 +0000 +OOUO +(jCjiJ\) +(;()()\i +ooor) tonnc! HiOon +OO()() +0000 
6663 +OOOO+OODO' +OUvO +oaou +0000 +0000 +0000 +0000 +0000 
6.6.7..4~-2:.+J,!.0~0~0C.\.,0~_+!....l0.L!UioL:U!.L(I.L)_--!'+...I.oOl..l.OL!>U~~OL--_+.r:..U!>L"'J,LOJ.LO.>./:LJ_--1+ . ..1.()L\.(,u.lC.u\[.L,) _-=+.>J.\J.Mo-'-'()'-'-'rl'---~+"-"(.L-IlQ-'"C.......,l()-=l-_O,DJjJ)'____.:t+'_U()1lO.O 

6705 +0000 +0000 +OOUO ~ooou +0000 +0000 +0000 +0000 +0000 
Q1J6 +0000 +QUUO +OQUO +OQUU +0000 +000(1 Hl(lOO ±()()OO +0000 

6727 +0000 +uouo +OOUO +0000 +0000 +0000 +0000 +0000 +0000 
6740 + 0000 + 0 u u 0 + 0 (; v 0 + 0 0 u 0 -t- 00 Q.u_---.:I+c:.!oVL\V,Lj' l.J.J1 CiJ../ _-.:t:±..\.lQ..uQ,,"-Ou.,0I..-..--:+t:.I(.,.w"l (u.-lOu', .u.()_.....:I+:J.,()u.,Ou.,OJ,J.JO 
6751 +ooou +uuuO +OOvu +OuOO +oobo +Q(;wv +UOOO +0000 +0000 
6o..7L6o..2c..-_+~0~u~0~0_-.:+..::v~; u~' v~0<--_+~0~0.;,:U~O:...----!+:..;,0~(;LU,~0",-' _--'-+""Q""'O""'QC-"O'__--'--H:iJL.IL.V. + 0 0 0 0 + U a 0 Q + U () 0 () 
6773 +0000 +OuuO +OQuO +(;UOO +0000 +OUuu +0000 +0000 +0000 
7Jl.0~4 __ +~, ~O.:::.u.:::.O~O_.---:+~O~· o~U~O~_..:.+.YO~u..::::u~O~_+~O~u~' u~' ~U_' _-'-+~O~O'-"Ow,O<--_+.:...' u><." =.0 0 v __ .+~Q.Q.Q + 0000 ± 0 0 OJ) 

7015 +0000 +0000 +00u9 +0000 ~OOOO +OuuO +uQUO +0000 +0000 
'Z.Q26 +0000 +0000 +0000 +OOQQ +UQOO ±QU.I,U +CIOIJ() +Cj()()() +O()OO 
7037 +0000 +0000+0000 +0000 +0000 +OOOu +0000 +0000 +0000 
7L:0~5~0 __ +!...O~O~O~O_-.:+~O~UL!.' u~O<--_+~O~O~O~O~~+~O~O.L!' u~' O~_..!.+_'>!O""'Q~O'-l..O'___+'-'lJlL· i.LU£L __ + 0..o..D.O + Q.U.Q'.lo(l\..-..-.:.J+:;"'(L.l.) C,uJ 0.1..\,0 
7061 +0000 +OUOO +OOUO, +Ouoo .+0000 ±UOUu ±UUUO +0000 +0000 
7L!OlL7.L2"-_+:....:0~u~' ~0~0_-.:±~0~u~v~0<--_+~0~0..!:::0~0:...----!+~0.:.lU~U>LC0"-' __ +.,-,Q"",," O"",O"'-'LO _--:.+ ..... U,-",0<..>,,0'\'1 + u_u..~_±JJJlU'.l.o.o\..-..--,,+;:.>,OL.l.(L>.i C.u..lO 

7103 +0000 +UUOO +0000 +0000 +0000 +UUU0 +v000 +0000 +0006 
U 14 +0000 . +0000' +0000, ·!"uuG0 +0000 +UOuv +,;000 -/-0000 ·r:QOOQ 
7125 +0000 +OOUO. +ODOO +0000 +0000 +OOUlJ +0000 ~OOQO +OUOO 

::'~' 7J..3.6!.---=-+.::.0.::.0.::.0~0~_+.:-.0~0~' .::.U~O_-.:+..::o~u~· u~0~_..:...+~0'y0..!:::U~0_---..:+:..;,O.wO':":O~(:L) _~+ 0 U v U TI.l v llu •. _-,b)JLu,.u + 0 Q 0 () 
7147 +0000 +0000 +OOuu +vQQu +0000 +UUUvrV\JUU +OuDO +0000 
7..J.iill., __ +:...:O~O~O~v~" _--=-+..!:O~O~O:..!:O!:.., __ +.:.:()~u~v~u_---!+-!:u~u~O~' u~_..:...+""O~O.!:tO~Q ___ +WO","V,.,.;VOL· v~' __ --,-"i' v..\i U 0 'r 1.i>L;' Q\.I..O~U _~+.Iot,Q.lJ;Q.J..L.O Q 
7171 +000 (; +0 000 ~()..; V,v +v0uU +0000 +0000 .," VO U Q +-0000 +0000 ( 
7.2 02 + 0 0 0 0 + 0 0 0 0 ± U (j U U + lJ 0 V U + 0 0 Q 0 + U U U u + 0 () () lJ 'r \l 0 II q tOO a 0 ' 
7213 +~UOU +0000 +uuuo +UUGU +OOUO ±OUUU +UOOO +uOUU +0000 
7224 +OUOU +OOUO +uUuU +u0uu ' +0000 +~UOO ___ +0000 +V...Q..Q~O~~+wQO/.,;' o~' Q.O 
7235 +0000 +UOUU +UOVU +v0UU +0voo '+OOUO +OOOU +u000 +0000 
7246 +0000 +UUUU +00e0 +C;:'CC +::000 +~-:,;:,,, .,.0000 "I"vOy,J +UQu..Q 
7257 +0000 . +UVUU+OuvO +uuG0 +0000 .~~lJv ~vvuO +JOUU +uooo 
7.210 +000U +uuvu +uuUO +Cuuv +CO()O +(,u':;;, '+-.. ,:,v-.) +dG0u +U()UO 
7301 +UUUU TUOUO +uOvU +Ouuu +UUUU +UUVU ~~u~u +0UuU +UUOO 
7.JJ!:.!2~_+_U,-U-o:-· U.,..." _U _;:--'t·...;,u...;,u_U-.:O:...-_+_u.:..' .:..U_u..;.,U __ +....;U-.:v:....u:....U..- + iJ U U U ;- i.l1.I .... 1.1 ::~~'! --: __ '1: ~ O· ~~~ + u ~ (; u '( 
7323 +0000 • +OOuO +UUUO +UOOO -I-OOGO +UUUV +UU-.ll.l -'·"'uvu +uuUO 
7 3.3.:l.,_...:.+...:::0:-:0:-:0:...:O=-__ +-;..0..:.0..:.U-::0 __ +:..:0~U::..' O.:..O,;::....----..: .. ..;.·/-..;:.U..;:O..;:U;.,::U_' __ "I.;.,. •• Q;;..' U,=..O:;.,;;.O _ -I- 0 U 0 (; + U U I.) U oj' y_U JLY of· 0 Q.QJJ 
-:345 +ooou +0000 +UOUO "H)()UU +0000 'I-\JUUU +0!JUU ·,vUUU ·~OOoO 

12 73~ +0000 +0000 +0 aUG +0000 +0000 +QU()U +()\J uq ,",L£l.V.,!:l __ 7QOQ0 

1
,7367 +0000 +v000 '+OUv(j TU000 +0000 +UUOU +UU UU '\"',;0\..10 +0000 
, + 0 0 0 (j + 0000 +. u + 0 Q 0 0 +._0_' o_0 Q.... __ + 0 ~U_(~_-±y () Q~_, __ +.YJl.kV __ + 00 O_Q ' ~ 7A_0_QL.'_--=~:,....o-, __ ..:...::.-=-.;; __ -:::..u U U 

w7411 +0000 +0000 +uvvv +0000 +6000 +ouuu +UUOO +UOUu +0000 
9 7422 +U()OO +UOOQi-UVUO +0000 +0000 +0000 +O'VOO ·fo()_~_k\j. +0000 
874Tr +pOOU +OOUO +uUUv+OOOO--:fo()OOO ';/-,0000 +J601 +UOU0 +.6000. ( 
77444_ +(tJQO +J7jO +~7 ~O +J7 :'U + 1750 ·~J7 5.:. . -1-1. 7::;'j +0Q~'0~u~' ___ _ 
:7454 +OUUO +UuuO +OUv0 +0000 +0000 +0000 +0000 +vOOO +0000 

4-------------~-----------------
:I 



01 1 '<.. ••• 
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.------....,-----..;.---------------~ °1 
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i J:; ~ 7 14~ 0 Q.Q . .:::O_--.:.+~O~O:..::O~O,--__ +:...:()::.:' b:::..O:::..o~_+-=-:.:.o~o . .::e.O-=-o_~+ 0 000 + 0 0 0 O,_~+~O-'L()-",O~O __ j- :,_0 0:; __ . __ T OO_O..Q 0 
i 272~ +0000 +0000 +o~ob +0000 +0000 +O~OO tOOOO +~OGu +oboo 
~ 2736 +0000 +0000 +0000 +0000 +0000. +0000 +CiO.i!,-",Q,--~+O.QSJJ_+.ooQO 

1
', a-'12 ."222··~74~ .. ,701· ++OOOov~.Oo l"·++Oo·.·~OOo().'.j. +0000 +0000"'+'00'0'0 ;'+0'000 +0000' +·jOOO +0'000 0 

. v,+O-OOO+OQ·OO +0000,- . +0000', +00-00 +,-jOQQ, __ ~OOOO 
+0000 +0000' +0000 +0000 +0000 +0000 '+0000 +0000 +0000 

~
i I) 11;1 -->Y.'. 3

3

, _~~ ~2Q. 2! + 0 000 + 0 000 .,' + 0000 +0000 + 0 0 OO:=._~+...::O:..;:O~O:..;:O"--_+:..:O,,,-, O,,,-,O~U,,,-~ __ + 0 0 0 0 + 0 OOQ 0 
.J '.L +OC<}O +0000,' +0000···· +OOGO' +0000 +0000 +0000 ";:vOOO -+o-c-oo:O 

+0000 +0000 +0000 +0000 +0060 +0000' +0000 +0000 +0000 ~-,:",,;-=--=-;--..::...::~~---,::,;::-:~:-~,:,-:::,,:;,,::,-::---=--::-,,::::-::.:::---:-~~,----:,,,,::,:~-,,,----,--,,---,-, .. , --._--" .. , .-.,-
I ~ 8--:-:3035 +0000 +OQ,o·o, +0000./'\ +000,0 +0000 +0000' +0000 +0000 +QOOO·· 0 

. 7 3046+000(:; ,+0000···· ·'+0·000 ,:: . .+0000 '~.+QOoo: .. ;+oooo.,;.,.+009Q' ... +QQQ,Q.. +OQQQ 
I 6~ ... O~.'. . . ~_. : "')~::>f +000,0 +0000'· +0000+0000 +000'0;' 'j +0000 +0000' +0000 +0000 
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---'3~1"'-!0"_'1~' -!.+....!.7....!.7...!7..:!4:.;......--:.+~¢~0~0~O:.;......--.;:.+~0~0:..::0~0:.;......-.!.+..::0~0~0:..::0'--___!+-"'0'-"-Q O.L\O,,--....;'-..:+!:.!JoLl6o.ljO,,-,1.&...---=+!:.!0.LIO.L.lOJ.J0..L---=+L},riU.JO.LIO.L.lOoL..:...· -::J+-i3-uo 0 
3112 +J750 + 175.0 +J750 +1750 +J750, . ,+1 750 +~OOO +0000 +p000 I 
3123 + 0000 +J60 1 +1601 . +¢OOO +st300 +J 750 +1750 +J750 +) 75.0 1 

3134 +J750 +1750 ,+/JOOO II 0 
3137 .+OOOQ +0000 +9QOQ +0000 +QQQQ +QOQO *000 0 +0000. +000.01 .' 

_.:2.;.!.i Q..% °,L1 -.:!:~. ~~~~~~~L----.:!:::J:~~~~~L!,~L-;..--::!:::J:~~g~~~~L-~:~g~g~~~gL---=:!:J.gLJ.~.L\.~.L\.gL-__.:l:l:.!.g.LJg.L\.g.LJg~--:I:l:.!.gLlgLlg,ilgJ-J _-.:l:l:.lgLl.gLl.gLlg1---:l:I:.l~Ll.gll.L~ ~ ~ ! 
3172 +0000 ,+0000 +0000" +0000 +0000 +0000 +0000 +0000 +0000 
3203'+0000 +0000 +OOOQ +0000 +0000+0000 +0000 +0000 +0000 I 
3214+0000 +0000 +0000 +0000 +0000 +0000 +0000+0000 +0000 '.~ 
3225 +0000 _ +0000 +0000 tOOQO +0000 +0000 +0000 +0000 +0000 
3236 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 I: 

, 3247 +0000 . +0000 +0000 +0000 ±OOOO +0000 +0000 +0000 +OO~O 
3260 +0000 +7000 +7000 +7000 . +7000 +7000 +7000 +7000 +7000 

o 

o 
~ : 

~~6i : ~g~o :;000 :~ogg :~ggo :~ggg !~ggg :~g~~ :~g~g :~~g~: I:' 
3313 +70QO +7000+70DD +7000 +7000 £7000 +7000 +7000 +7000 

,3324+7000 +7000 +7000, +7000 +7000 +7000 +7000 +7000 +7000, ~ 
_' :::..3:::..3:::..3=.5 -:!+::..!7~0~0~0!__--!+--!7~0!..l:0!..\,0!__~+~7w.OLJ.0LJ.OL' ---':"...:J+:...J7w.0Ll.0Ll.O'-,., ---"+1:...J7JlDI.LOL-~+::..j7:..L()u.0u.OI---:l+::..j7,.J..0u.0u.O1---!!+w7.J..0u.0u.01-;.·_-,*+w7.J..OI-J"J.O 0 '" '.j 

3346 +7000 +7000 +7000, +7000 +7000 +7000 +7000 +7000 +7000 I 

3357 +7000 +7000" +7000' +7000 +1000 +7000 +7000 +7000 +7000 ""1 
o 
o 

o 

3370 +7000 +7000 +7000 +7000 +7000 +7000 +7000 +7000 +7000 1:'1' 
3401 +7000 +7000 +7000 *7000 *7000 +7000 +7000 +7000 +7000 

, 3412 + 7000 + 7 0 0 0 + 70 00 + 7000 + 7000 '+ 7 000 + 70 00 + 700 0 + 7 0 0 0 I 
3423 + 7000 ~ +7000 + 7000 + 7000 ++77000000 +7000 +70 00 +7000 ++77 °0' 0°0

0 
rOr",.: 

:3434+7000 +7000 +7000 +7000 +7000 +7000 +7000 
3445+7000 +7000 +7000 +70~0 +7000 +7000 +7000 +7000 +7000 ' 
3456 +7000 +,7000 +7000 +7000 +7000 +7000 +700,0 +7000 +7000 I'~_)I 
3467+7000 +7000 . +7000 +1000 +7000 +7000 +7doo +7000 +7000 ~ 
3500+7000 +7000 +7000 +7000 +7000 +7000 +7000 +7000 +7000 
:3 511 + 7 0'0 0 + 7 0 0 Q + 7 Q 0 0 + 7 0 0 0 + 700 0 ± 7 0 0 0 + 7 (I 0 0 + 700 0 + 7 000 Gil 

, ' 

,() 

. 3522+7000 +70UO +7000 +7000 ++7
7

,CO)0000, +7000 +7000 +7000 ~77000000 I 
3533+7000 +7000 +7000 . +7000 _____ +7000 +7000 +7000 ~ ___ _ 

12 LOC ,LINEAR FUNCTION INTERPOLATOR BAND 4 QUADRANT 2 ",11 '..Lrl 
10 _,9;.o:Q~.=!..3:::!.0:::!.O_--.:..+~0:.::!..3~0;,LO_--!.+.l.:!.J.J..7L5~0_-,-, :2-+~1...L7-'!!.5,~. + J 7 ;.fL,_' ...;+:t:.1.L7,L5;.?JOoL---=+:t:.. • .;..J7L.5;:l..1J.----:.+:c.l.L7L.:.S;J...J...J _,.±E.O.o.o 

~ •• J 9 440°2132 ++ 77 OOU? 0° + 7000 . + 7000 + 7000 . + 7000 +7000 +7000 +7000 +7000 
~ +7000 +70,00 +7000 +l.Q.Q~QoL--~+!..J.7.QOQ +7000 t20.QO +7000 

;" 4034 +7000 +7000 +700{) , +7000 +7000 +7000 +7000 +7000 +7000 
. 4045 +7000 +7000 ~7oob +70QO +7000 +7000 +7000 +7000 +7000 

6 4056 +7000 +7000 +7000 +700Q +7000 +7000 +7000 +7000 +7000 5, 
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4067 +7000 -I- 7 000. +7000 +7000 +7000 +7000 +7000 +7000 +7000 l 

i "'-''':'', 

_4LO_O +7000 +7000 +7000 + -(QOe +7QQQ +-lQQQ +-WOQ ±-LQOQ ±]QOl)B ! 

~3 4111 +1000 +7000 +7000 ;+7000 +7000 +7000 +7000 +7000 +7000 6 

4122 +7000 +7000 +7000 +7000 + lOOO +7QOO ±700Q +7QOO +1..o.Q.o01 -' - .. -,~."~ 

i 4133 +7000 +7000 +7000 .+'IOOQ +7000 +7000 +7000 +7000 +70001l 

I J,~ 
-AJ.1:.1 +"10GC +700Q +7Q0r. + 7 \ ~ (j ~J ·t-/.UUCl ±leWO , ±'lOOO :J::.l.OOO ± -Z..o.O.Qtl 

4}55 -.',000 +7000 +7C0u +"7 (;Ov +iUOO ~-1000 +7000 +7000 +7000 
4166 +7000 +700Q -+ 7:~~)D + 70D...O + 1.11.00 ± 'zona ± -woo ±100Q ±-L.O.O..O 

3J 
4177 +7000 +iQvO +.'i"OvO +7000 +1000 +7000 +7000 +7000 +7000 

_.;12.1.0 +7000 -t 7 C0l/ + 'lCvo. . + "( C-i iL0------± (() () 0 +~Wl0 ±1000 ±1000 ±1000 
4221 +7000 +7080 +7000 +70GO +'/000 +7000 +7000 +7000 +7000 i _4..232 +7000 +7(JljQ +7 0 ('0 +-l120Q ±lQQQ +lQOG t100'O ±-zooo ±:ZOOO 
4243 +7000 +7000 +70u0 . +7000 +7000 +7000 +7000 +7000 +7.000 I·~ 4254 +7000 +70vO + ( 0 C: .~---±l0J) 0 t.1.D...QO +~OO .+7000 ±7Q,DO +7000 =1 '."./ 

:I 4265 +7000 '1-70vi) +70Glj +7000 +7000 +7000 +7000 +7000 +7000 

1. 1 _4,2_'Lp +7000 +ICv0 +70v':; +1000 ;- ·lQO.Q +1..000 +1000 ±1000 ±lQOO 
4307 +7000 +7000 +7000 +7000 +7000 +7000 +7000 +7000 .+7000 
4320 +7000 +iCuO +70vG +7000 +7000 ±7000 ±7000 ±70QO +].000 

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

'I' 4331 +7000 +7000 +7000 +7000 . + 701)0 +7000 +7000 +7000 +7000 
_": 1 _A3_42. +7000 +7000 +7000 +7(;OC +7000 +7000 +7000 +7000 +7000 " ! 4353 +7000 +7000 +7000 +7000 +7000 :t7000 +7000 +7000 +7000 

.~ -43.6-4 +7000 ."iGOO +701..)0 +7000 +.l.Q..Q~+700Q + 1Qll.Q +101iQ +1000 

~I 4375 +7000 ··7(]vJ +700u +7000 '+7000 +7000 +7000 -r 7000 +7000 0 
_4.4.Q6 +7000 -t", ~' CJ (; () +7000 +7000 +lQQQ +-lQQQ +1000 +7000 ±1000 

f 4417 +7000 +(OvJ +7000 +7000 +7000 +7000 +7000 +7000 +7000 

~a 
4430 +7000 -,·7(:"'00 +7000 +7000 + ..1.Q.<L~_LQ..Q0 ____ ::UO 0 0 + 7_Jl.Q_O __ t..1.DM C 
4441 +7000 -.-70vO +70uO +700C + 7000' +7000 +7000 .,.7000 +7000 
4452 +7000 -r70GO +700v +1000 + 1900 + 7 O.QO_~.+_IQ..o..O .. __ +:illO Q +1000 i 4463 +7000 .,..,/000 +7000 +7000 +7000 +7000 +7000 +7000 +7000 0 

~2 4474 + 7000 ...,..7000' +"1000 +7QOO +7QQQ +'lQQQ ...,..7Q;1(l ..,.1000 ±:ZOOO 
4505 +7000 +7000 +7000 +7000 +7000 -r7000 -r7000 +7000 +7000 

~ _'*516 +7000 +7000 +7000 +7000 +7000 +7000 +7Q()CL. +700Q +1000 0 

2 4527 +7000 +7000 +7000 +7000 +7000 +7000 +7000 +7000 +7000 
4540 +7000 +7000 +7000 +7000 +7000 + "Z.D_QO +7000 +7QOO +]000' 

~ 
4551 +7000 +7000 +7000 +700C +/000 +7000 +7000 +7000 +7000 01 
4562 +7000 +7000 +7000 +7000 +7000 +7000 +lQQQ +2Q.Q..Q +1QOO 'I .4573 +7000 -t-7000 +7000 + 70'00 +7000 +7000 +7000 +7000 +7000 

_46.QJ +7000 -r)OCo +7000 +7000 +7000 +7000 +7000 +7SWQ. +7000 0 ~ , 
4615 +7000 ·:-7000 +7000 +7000 +7000 +7000 +7000 "\""7000 +7000. II 4626 +700u -;- 'iOOO +7000 +7000 +7000 +7000 +7000 _____ -;-} 0 0 0 +7000 -------, 

" 4637 +700l -r-/000 +7000 . +7000 +7000 +7000 +7000 +7000 +7000 
~ 4650 +700( 77000 +7000 +7000 +7000 +7000 +7000 ... 7000 +7QOQ 

,I 4661 + 70,>, +/000 +7000 +7000 +7000 +7000 +7000 +7000 +700.0 
4672 +70CiJ t-7000. +7000 +7000 +7000 +7000 + 70 00 __ .±700Q +7000 0 ,. ._-_. 

1 4703 +7000 +7000 +700v +7000 +7000 +7000 +7000 +7000 +7000 

~ 
4714 + 70,_:\j +70C,0 +7000 +7000 +7000 +7000 + 70 0 Q __ .:T_='-~O 0 +700_0 
4725 +7000 -,-7080 +7000 +/000 +7000 +7000 +7.000 +/000 +7000 0 ", 

4736 +700() +70CO +7000 +7000 +7000 +7000 +7000 t- 700.!) +7000 
1 ;~ ----

+7000 +7000 +7000 +7000 + '1000 +7000 +7000 +1000 +7060 4747 II , 
.L±.760 +7000 +;1000 +0000 +OOOJ +0000 +J601 +0000 +/tCLQO' +o_O.Q.Q 0 
4771. +0000 +>0000 +0000 +0000 +OuOO +%.300 +0300 +J751 +1751 

~ y 
5002 +J7S2 +1752 +J7.53 . +1753 +L400 +3400 +0000 +O.Q.0Q. +000..0 £; ._--

+oooe +0000 +0000 +0000 +4000 +4000 +0000 +0000 +0000 0 
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5042 +0000 +0000 +0000 +0000 ,+0000 +0000 +0000 +0000 +000e) 
5053 +0000 +OOOQ +0000 +QQQQ +0000 +OOOQ ±OOOO ±oooo ±oooo 1 5064 +0000 +0000 +.0000 +oooe +0000 +0000 +0000 +0000 +0000 
5075 ;1-0000 +OQOQ +0000 +QQQ0 +OQOQ ±oooo ±oooo ±oooo +QQ(l(JI 

.'~ 

5106 +0000 +0000 +0000 +0000 +0000 , +0000 +0000 +0000 +OOOQI 0 
5111 +ooQQ +QQoQ +QC~oQ ±QQQQ ±rQQQ ±oooo ±oooo :1;;0000 :!::Z40GI I 5130 +0000 +0000 . +0000 +0000 +0000' +0000 +0000 +0000 +0000 

,~"" .2141 +0000 +0000 +OQOO +OOQO +0000 ±OOOO .±oooo -----±ooo 0 ±OOOO 0 "~ i I ,,' 

+yfOo.o ! 

5152 +0000 +0000 +0000 +0000 +0000 +J601 +0000 +0000 

J 5163 +0000 +0000 +oQOO 
" 

+0000 +0000 +0000 ± QQ..Qo_--+Jl.O..Q.O +0000 
(~) 5174 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 

5205 +OOOQ +QQQQ +QQOQ 4-QQOQ 10000 :1;;0000 ::1:0000 :1:0000 :1:0000 : 

5216 4-0000 +0000 +0000 +0000 ,+0000 +0000 +0000 +0000 +0000 J r'\ 5227 +0000 '.,) 

+iooo H/300 . 523.0 +0000 +J750 +1750 +J750 +1750 +J753 +1753 
. 52_41 +MOOO cI i"') 5242 +0000 +0000 +0000 +0000 '+0000 +OOOQ +0000 +0000 +3774 '-.~ 

5253 . +0000 +OOOQ +QQOQ +QQQQ ±OOOO ±oooo ±oooo ::1:0000 :1::0000 
5264 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 t' """ 5275 +0000 +0000 +0000 +0000 +0000 +0000 +0000 ±oooo +0000 i" ! 

.... ~.v' 

5306 +0000 +0000 +0000 +0000 +0000' +0000 +0000 +0000 +0000 . 
5312 +0000 +OOOQ +OOOQ +QGOQ +0000 ±OOOO ±OOOO +0000 +0000 . 

(~) 5330 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 ca 5341 +0000 +OQOQ +OQOQ +QQQQ :j'DOOO ±OOOO ±OOOO ::1:0000 +0000 
5352' +0000 +00.00 +0000 +0000 +0000 +0000 +0000 +0000 +2000 

0 5363 +2000 +0000 +OOQO +QQ,QQ +QOOO ±OOOO ±OOOO ±OOOO +0000 1: 5374 +0000 +0000 +jJo09 +0000 +0000 +0000 +0000 +0000 +J601 
5405' +0000 +~OOQ 

0 - BLOCK END CODE-THE REST OF THIS QUAD. IS BLANK ", .-
" " 0" \.;.,'~} 

LOC Li NEAR FUNCTION INTERPOLATOR BAND 4 QUADRANT 3 C' _6.001 +~lOQ +QIQQ +Jfl:fl:3 ±lfl:fl:3 4-MOOO + 4..Q01L._.+yf.o.O-D-__ ±D-O " 0 "*=..)44.7 
(") 6iH2 +0000 +0000 +0000 +0000 +0000 '+0000 +0000 +0000 +0000 " .~' 

6023 +QOQQ +QQQO +QQQQ ±OCIOQ ±oooo ::1:0000 :l:OOOO :1:0000 :1:0000 

J 6034 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 
. i ..Q;.,_:+5 +0000 +OOOQ, +QQOO ±QQQQ ±OOOO ±OOOO ±OOOO ±oooo ±ooo-O ,,' I 

6056 +0000 +0000 +OOO;:f *0000 +0000 +0000 +0000 +0000 +0000 i 

,£;<:67 +0000 +oooQ +QQQQ +0000 ±o..o..o.o ±OOOO ±Oooo -,*,0..0.0-0-. ±oo.o..o .. ' ~"': 
6100 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 
6111 +QOQO +rlQQO ' +OOQO ±OODa :1;;0000' ::1:0000 :i::OOOO :i-OOOO :l:OOQ..o .. :' ~ 
6122 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 ".~" o ~ 

6133 +0000 +QQQQ +QQQO +QQQQ ± OJl.QO __ ±.QD 0 0 ± 00 0.0....--±0'0"0.0 ·'·+000-0 
6144 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +ooco +0000 
6155 +0000 +OQOQ +QQOQ +QQOQ +00,00 ±.O.QQQ tOOOO + QQO-O------=f--O.O.O-O JII! 

,6166 +0000 +0000 ~/, 12·6170~ +J777 +oQoo +0000 tOoQo ±ODOO ±OOOD--I-OOOO +°000 +-0.0.0...0 " 
t 

11 6201. +¢300 +0300 +J751 +1751 +J750 +1750 +J753 +1753 +$004 

(I ~",:,~." 
)0 _6.212 +0004 +0000 +0000 +0000 +o..QQQ ±0000 ±oooo _+.0.0-0-.0-__ + 740 0 J> 
9 6223 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 I ~" 

8...6234 +0000 +0000 +0000 +0000 + Q..Q_<LO~_+.JlQQ.o __ ,.±.QDD.~ __ + 0 000_ +O.QQO 
,J ...... 

6245 +0000 +0000 +0000, , +0000 +0000 +0000 +0000 +0000 +0000\ cr'i 7 

±OODa ,r I 
" 6256. +0000 +0000 +0000 +0000 +OOQO t..Q.OQQ tOOOO .±OOOD ~ 

" 6267 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 

"c l 4 I.. J 
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I' "'. 6300 +0000 +0000 +0000 +.0000 . +0000 +0000 +0000 
~. (' 6311 +0000 +0000 +0000 +000'0 +0000 +0000 +0000 

+0000 
+0000 
+0000 

+OOOOL 
+0000 8 0 
+0400 6 0:1 632-2' +0000 +0000 +0000 +hooo +0000 +0000 +0000 

;6333 +OOOQ +0000 +Oouo +0000+0000 +0000 +0000 +0000 +77]S°L 
i C) 63\44 +7774 +0000 +0000 +0000 +0000 +0000 '+0000 +0000 +OOOo.LL 0 

~ I"" :iJ-; :~g~~ :~~g~. :~~~~ !~~~~ :~ggg :~ggg !g~~~ :g~~~ !~gg~ZL I ' .. .l 1:131.7 +0000 +0000 +0000 .//0000 t.QQQ..<L-.±..Q.Q..Q0 +0000 ±.OD.o.O +0 . .0.0.0 0 

I 6410 +0000 +0000 +0000 ~OOOO +0000 +0000 +0000 +0000 +0000 
i ' .6.42.1_+ O.Q 0 0 + O.Q~O ..... O __ + 0 Q 0 0 • + Q.Q.QQ_'_+ ..cLO...Q.D. __ +JLO..o.0,---.:.t:..+ Q.Q..0"'-'0"'-----'-+DltO'O' ... _____ ±.OJ1M 
• (~! 6432 +0000 +0000 +0000 :1"0000 +0000 +0000 +0000 +0000 +0000 0 , I _6.!.H.3.. +0000 . +OOOQ +0000 tOOO O +0000 +0000 +0000 +0000 . __ ,,_+...o...o.c..o 
. . 6{~.5'k +0000 +0000 +0000 +0000 +0000 +0000 0 +0000 +0000 +0000 i C~, _.Q~lQ5,._-±~Q_0 0 Q __ ---±-O 00 0,,,--· _+.:...;0"",,000· + 0 a a 0 ± a 000 ±.O...O a ° ± ° a 0 a + O.QO..Q_:I,.o 0.0..0 0 

6476 +0000 +0000 +Oboo +0000 +0000 +0000 +0000 +0000 +0000 
j I _6.5..0.7._+ 00 (LQ + Q a Ouo'-_+!..-!o.!.jO.LCO~Q>l.;·~_+.L.l.l.O .l.LO.I.LO~O_--'-+_Ou..uo'_'"'o..uo~-'±-'.O'__"OLJ.o.uo_'___+L...lOoklO.J-JO ..... O,-,-_.....,.,+ O. OD..Cl..---±.OO 0.0 

J.' t") 6520 +0000 +0000 +0000. +0000 +onoo +0000· +0000 +0000 +0000 0 
_6.5_lL ;- 00 0 0 + Q a Q a + Q 0 0 0 + ('1 0 ° Q ± 0 000 ;- a ° 0 0 tOO a a + 0 a 0 0 + 0 n 0 0 

t I 6542 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 
j, ' .6553 ',,00 0 ~o _ __.:...+;,,;,o~.O::!..O..>,!O, _ _!...+~O.:,O'-~O.:d.·O _ _L+:oL.O Q 0 0 + 0 0 0 0 . + OOllO tOO a_au.. __ +,L.Jao..oD __ ±.Dlli)..o 0 
~ 6564 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 +0000 
I I ..... -. 6 57 5 + 0 0 0 0 + 0 0 0 0 + 0 0 0 b + 0 0 0 0 + O..Q.Q. 0 + .cLQO--.O~----.::!+:.J..OLl.OLl.OL\.01____.::.+CJ.OLJ.OJ.JO..LJO..L._...__._:J+ Q1lQD 

-~i606 +0000 +0000 +0000 +0000 . +0000 +0000 +0000 +0000 +0000 0 
t- !617 +0000 +0000 +0000 +OQOO +0000 +0000 tOOOO +0000 +0000 
i -~o"'3'O- +OO~O +0000 +0000+0000 +0000 +0000 +0000 +0000 +0000 

J
ll "66to!;21 T+"00 0

00
° 00 ++. 0

0
°
0
, 0000 ++00000000 +0000 +.i2.Q..Q.Q +0000 +QOOQ.. +0000 +00.0..0 0 

J +0000 +0000 +0000 +0000 +0000 +0000 
_6 .. 6.p-'3 +0000 +0000 +0000 +0000 +,0000 +0000 +0000 +0120,-,-,0!.L..-...-l+.ilil.OJ) 

.. "1' 6674 -+!-°0000000+ +00°00000 ++00'0 0 .. 0
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