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Sheet 1 of Se~ O.Sheet 

DIAGNOSTIC TEST 0043' 

1620 0 N - LINE PRINTt:R 

ASSUMPTIONS 

The test assumes that the 1620 CPU Is functioning properly. 

SCOPE 

This test is designed to detect malfunctions in the 1620 on-Une 1443 
Prin t e r., and the attachment circuitry in the 1620 Models I and/or II 
Central Processing Unlts. The program relies on the user detecting 
printing malfunctions. 

The program checks the following logical functions: 

1 • Carriage control 

2.. Indicators (Indicators 33, 34, and 35) 

3. Incorrect parity check (Indicators 25 and 19) 

4. Write Alphameric 

5. Write Numerical 

6. Dump Numerical 

7.. Registration 
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The program contains three routines, two of which must be entered 
hy a Branch instruction in the insert area or by the Test Completed 
routine. The third must be entered by a Branch instruction in the 
insert area only. 

1. Random character printing 

2. Print user's message 

3. Buffer worst case pattern 

For a further description of these routines refer to the Service Hints 
Section. 

LOADING PROGRAM 

To load the Dia~lostic Test program into core storage, perfo~ the 
steps that'follow. NOTE: For a 1620-1311 System, the DT may be 
added to the Disk Pack Library (DIPAL) by following the loading 
procedure for compatible programs in the DIPAL documentation. (The 
DT contains the connecting linkages required of a compatible program 
for DIPAL.) 

.Card Input. 

1. Clear core by inserting and ~xecuting 31 00004 00002. 
2. Load cards in read hopper. 
3. Depress 1622 Load key. 

Paper Tape Input 

1. Clear core by inserting and executing 31 00004 00002. 
2. Load tape in reader. 
3. Insert and execute 36 00000 00300. 

PN2172lS3 
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NOTE: To duplicate paper tape for DT 0043: 

a. Clear- core 
b. Load original paper tape 

c. Press STOP (SJE) when TEST types out test name 

d. Punch LEADER 

e. Press RESET and Insert 

f. Type in: 35 (operation code for Dump Numeric) 

g. Release and Start 

h. Punch should be punching tape 

DT 0043 
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. i. Watch MAR - when 12200 is reached press INSTANT STOP (SeE) 

j. Reset and Insert 

k. Type in: 35 19999 00200 48 

1. Release and Start (EAt will be punched) 

m.· Reset and Insert 

n. Type in: 37 15001 00100 

39 15001 00200 

48 

o. Release and Start 

p. Type in: + - / ) A B K H Q:J= 
q. Release and Start 

r. Punch leader 
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TYPED OPERATING MESSAGES 

- IF SYSTEM HAS A 1311, KEY IN GM, IF NOT ARM =t=RS 
- USE DIAGNOSTIC CARRIAGE TAPE I PUT PRINTER IN READY MODE 
- NORA1AL SW SETTINGS 
- PROG - AS DESIRED 
- DATA - PROGRAM 

Operator action: Perform the typed instructions and depress the Start key. 

SWITCHES 

The console switches perform the following functions during the test. 

SWITCH 1 ON Bypass error typeouts 

OFF Allow error typeouts 

SWITCH 2 ON' 

OFF 

SWITCH 3 ON 

OFF 

SWITCH 4 ON 

OFF 

The switches should be set to Program. 

1443 PRINTER SETUP INSTRUCTIONS 

1. Turn the Power ON. 

2. Place paper in printer. 

Loop the printing of a single Une 

Proceed to the next Une 

Halt on an error 

Bypasses halt on an error 

Loop test 

Test Completed routine 

3. Place special Diagnostic carriage Control Tape 
(Refer to Figure 1) ora cat trol mechanism. ~ 
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4. Turn ribbon switch on 

5. Set carriage for 6 lines per inch 
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6. Align paper for desired first line of printing, and position carriage 
tape to channell (i.e., depress Carriage Restore Key after de
clutching carriage) 

7. Place printer 1n Ready mode (i. e., no printer check, no sync. check) 

ERROR TYPEOUTS 

Most of the error typeouts are self-explanatory; however, a description 
Is provided with each. A 5-dlgit address precedes each message to specify 
the core location associated with the starting address of the routine In 
which the error occurred. 

PTR CK (25) WON'T TURN OFF 
A BI (46) failed to turn off the Printer Check Indicator, 25. 

IND 33 WON'T TURN orr 
A Bl (46) failed to turn off Indicator 33. 

IND 34 WON'T TURN OFF 
A Bl (46) failed to turn off indicator 34. 

PTR CK OFr, ANY DATA ON 
After printing of the invalid character, Any Data Check Is ON, but 
Printer check failed to turn on. 

PTR CK orr, ANY DATA OFr 
After printing the invalid character, both Any Data Check and Printer 
Check were off. 
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PTR CK WONT TURN ON ANY DATA 
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Printing the invalid character turned on Printer check, which, 
in turn, failed to turn on Any Data Check. 

CH 9 PNCH WNT TRN ON IND 33 
Sensing of a channel 9 punch failed to turn 'IN ind1CCA~~r 33. 
(Check carriage tape to insure a channel 9 punch has passed 
sensing unit.) 

IND 33 NOT RESET BY BI 
After indicator 3~ ca=fge ON! ,,~ BI (46) failed to tum 1t off. 

(t\-.l~i~"~~L ~ C'1\'(),\~.(. , 

CH 12 PNCH WNT TRN ON IND 34 
The sensing of c channel 12 punch failed to turn on indicator 34. 
(Check carriage tape to insure a channel 12 punch has passed ' 
the sensing unit.) , 

IND 34 NOT RESET BY BI 
After indicator 34 came on, a BI (46) failed to tum it off. 

'---9 (I ~ ~h~!L ft. ~ A'r'rh"r' <.. 

IND 35 P-BSY WONT TURN ON ~ .. ---,.-- ~_ 
After loading the printer buffer,~icator 35 (Pri~~! ... ~a's not ON. 

IND 35 P-BSY WONT TURN orr 
After waiting 900 ms following loading of printer buffer, indicator 35 
(Printer Busy) was not OFr. (There was no carriage motion pending 
after buffer loading.) 

IND 33 NOT OFF BY CH 1 PNCH 

IND 34 NOT OFF BY CH 1 PNCH 
The sensing of a channel 1 p~nch failed to tum off indicator 33 and/or 
34. (Check carriage tape to insure a chanllel 1 punch has passed 
sending unit .. ) 

There are additional messages for the data ch"ecks th~t turn on Any Data" 
,Check (Indicator 19) (i.e.MBR-E,' MB~-o,Read check, etc.). 

PN '2172153 
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DETAILED DESCRIPTION 

This program is designed to check the operation and control of the 1620 
on-line Printer. As the program prints the data on the Printer, the user 
must verify that the Printer is printing the proper data by visually com
paring the data to the sample Printer output. 

The program Is arranged in routine form and contains the following 
routines 1n order of execution: 

Control 

Turn Off Indica tors 

Carriage Control with Immediates 

Carriage Control with Skip After Print 

Space Suppres sion 

Print Incorrect Parity Characters 

Write Alphameric 

Write Numerical 

Dump Numerical 

Registration 

Test Complete 

PN 2172153 
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CONTROL ROUTINE 
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This routine contains the restart feature; i. e., anytime a branch to 00548 
is inserted and executed, the program will branch to the beginning of the 
last routine it was executing. The routine will request the user to key in 
a Group Mark (GM) if the system has a 1311, or a Record Mark (RM) if 
the system does not have a 1311. For 1620-1 systems, invalid parity 
characters are generated by reading alphameric characters into an even 
core location; for the I620-II, they are generated by adding digits to record 
marks. The name of the test, switch settings, and pertinent operating 
instructions are typed out during the execution of the control routine. 

TURN OFF INDICATORS ROUTINE 

This routine executes a Bl (46) instruction for all the indicators that 
tum on the Any Data Check indicator (1.9) and the Printer indicators 33, 
34, 25. After they are turned off, the program check s to ensure tha t the 
Printer indicators were turned off. 

CARRIAGE CONTROL WITH THE IMMEDJATES ROUTINE 

This routine sends commands to the Printer to print the title, and the 
skip-to channel identifications. The skip instruction is repeated for 
channels 1 through 11. When channel 9 is sensed, indicator 33 should 
turn on. The routine checks to ensure that 33 turns on and that the BI 
(46) turns it OrF. The routine prints the Space Immediate instruction 
it will perform and then executes the instruction. Space Immediates 1, 
2, and 3 are executed. A Skip Immediate to channel 12, identified by a 
printout, will be executed. When the carriage reaches channel 12, indi
cator 34 should be turned on. The routine then checks to ensure that 
indicator 34 turns on and that the Bl (46) turns it off. The routine prints, 
at the bottom of the page, "REFERENCE LINE If to provide a visual refer';" 
ence to ensure that channel 12 was reached. 

PN2172153 
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CARRIAGE CONTROL WITH SKIP AFTER PRINT·ROUTINE 

This routine checks carriage control using the skip after print control 
codes. The title and the functions to be performed are printed by the 
printer. After identifying each skip (channels 1-12), the carriage should 
skip to the appropriate channel. The routine prints the identity of the 
Space after Print instruction it will perform. Print instructions for spaces 
of 1, 2 I and 3 are executed. After skippIng to channel 12, "REFERENCE 
LINE" is printed; indicator 35 (Printer Busy) wIll turn on, since the printer 
is printing and the buffer is unavailable for loading •. When the printer 
has completed printing the line ("REFERENCE LINE", and can accept new 
data, the indicator will be turned off. The program checks to ensure that 
the indicator came ON I and then waits 1 second before checking that It 
Is OrF. 

SPACE SUPPRESSION ROUTINE 

-This routine checks to ensure that Space Suppression Control functions 
properly 4 The space suppression (011 =. 1 of print i'nstruction) should 
inhibit the automatic carriage space after printing. The routine prints 
the title and then prints "SPACE SUPPRESSION" 3 times on one 11ne, one 
character at a time" If print suppression is not functioning, the letters 
forming "SPACE SUPPRESSION" will not be on the same 11ne. 

PRINT INCORRECT PARITY CHARACTERS ROUTINE 

This routine prints 9 invalid characters to check the Printer Check indi
cator. Following the title, each ·invalid character is prInted (refer to 
Table 1) and the Write Check, MBR-E, and MBR-O indicators are turned 
off. The Any Data Check (19) and Printer check (25) indicators are inter
rogated to check that printing of the invalid character turned on indicator 
25, which, in turn, should have turned on the Any Data Check indIcator. 

PN 2172153 
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TABLE 1. Nine Inv,-Ud Characters 

~or No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

WRITE ALPHAMERIC ROUTINE 

. BCD Code 

Cl 
C2 
21 
C4 .1 
42 
C421 
84 
C841 

·DT 0043 
Page 11 

This routine prints all the alphameric characters listed in Table 2. The 
routine Is divided Into tw'o parts. In part 1, the characters from Table 2 i 
repeated several times In the 144 position line, are printed. After printing 
a line, the characters are shifted one position to the left ,and the left
most character Is shifted to the rightmost position. By printing 14411nes, 
each character Is printed in every print position. (On the 1443 without 
the optional print buffer, only 120 lines will be printed.) In part 2, a 
single alphamertc character Is repeated for the entire Une. A Une of each 
of the alphameric characters Is printed. 

TABLE 2. Alphameric Characters 
(characters are listed In the order of printing) 

Alphameric 
Characters 

A 

CORE STORAGE 
Zone Numerical 

4 1 

PN 2172153 
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I 

blank 

1 

R 

blank 
S 

g 
blank 
• (period) 
) 
+ 
$ 

* 
- (hyphen-minus) 
/ 
, (comma) 
( 
• 
@(') 
blank 
O· 

9 

PN 2172153 
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4 

c 

041 

041 
041 
C 
C42 

042 
C 
C 
0 
1 
1 
1 
2 
2 
2 
2 
021 
021 
C 
421 

421 

C81 

C 

1 

C8l 
C 
o 
2 

C8l 
C 
021 
4 
0 
021 
4 
0 
1 
021 
4 
021 
4 
C 
C 

.. 
C81 



. WRITE NU~vtERICAL R:0UTINE 
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This routine prints all the nuneric characters Usted in Table 3. A single 
numerical character Is repea:t::Jd for an entire line (144 positions). A 
line of each of the numericat'characters is printed. A blank Une is printed 
for the flagged and unflaggec' '. blank, record mark, and group mark. 

TABLE 3. Character C::odes for Numerical Characters 
(characters are listed in the order of printing) 

Numerical Chat. Core Stgragg Write Numerlcall~ 

1, ••• ,9,0 1, .... CI8, C 1, ••• , 9, 0 
numeric blank C84 blank 
record mark ~) C82 terminates 
Group mark (:t) C8421 terminates 
1, ... , 9, 0 CF1, ... , F18, F J, ••• ,R,-

(flaqqed) , 

blank . numeric blank. F84 
(flagged) 

record mark F82 terminates 
(flagged) 

group mark F8421 terminates 
(flagged) 

DUMP NUMERICAL ROUTINE 

Dume Numer1call~ 

1, • •• , 9, 0 
@ 

E 
G 
J, ••• , R, -

• 
W 

X 

This routine is similar to the Write Numerical routine and uses the same 
characters (Table 3); however, the Ppedltion-cbde and the print area Is 
different.' The data, with the exception of the positive characters, Is 
printed out of an area that overlays the end of core storage. The positive 
(non-flagged) characters are printed, following all other characters, out 
of an area that does riot overlay the end olcore storage. 

PN 2172153 
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REGISTRATION ROUTINE 

The routine Is used to check the vertical and horizontal registration of 
the characters in the printed Une. The printed Une consists of aU l's 
except for one "9" which 1s shifted one print position to the right each 
time the Une Is printed. This Une is printed 144 times, thus the 9 prints 
in every print position. 

TEST COMPLETE ROUTINE 

U the user has switch 4 OFF, this routine will type 

TEST COMPLETED 
SW 2 ON TO ENTER RANDOM ROUTINE 
SW 4 ON TO ENTER USER'S'ROUTIN~ 

--.... O'TIi"rl l5Othth;-Console Tyrewriter and Printer. If the user wants to exec\t e 
one of these routines, he can turn the switches 2 or 4 ON and press start. 
U switch 4 is ON I the Test ()omplete routine wUl repeat the test, by-
passing the control routine. ' 

SERVICE HINTS 

Included in this section are two routines designed to assist the user. 
The Random Charact<er routine w1l1 print ,random characters to simulate 
customer operation. In addition, it will check for interaction in the 
print hammers, print buffer loading, print controls, etc. The User's 
Message routine will print any message, specified by the user, In any 
mode: Write Alphalj~er1c, Write Numerical, Dump Numerical. ThE' mes
sage will usually h'3 a unique conf1~uration of characters ,that failed to 
print for the custO/ier. The Buffer worst case pattern will print 
worst case patte';n for the Print Buffer. It must be used when making 
Buffer Voltage rrljustments (refer 'to 1443 CE Maintenance Nanual). 

PN 2172153 
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RANDOM CHARACTER PRINTING 
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The routine generates 144 "random" characters and prints them on the 
Printer. 

. Switch 2 ON 
OFF 

Switch 4 ON 
OFF 

PRINT USEItS MESSAGE 

Loop, printing the same line 
Proceed to Switch 4 
Genera te a new random line 
Go to start of main test 

The routine prints out a user's message. The routine will request that 
the user specify the mode of printing (WA = Write alphameric, ·NN· Write 
numerical, ON- Dump numerical) and the message, itself (144 characters 
maximum). 

After fIlccept!ng the message I the printer will print the message on the 
Printer. 

Switches 

Switch 2 ON 
orr 

Switch 4 ON 
orr 

Loop, printing the same message 
Proceed to switch 4 
Accept a new mode and message 
Go to start of main test 

PN 2172153 
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'BUFFER WORST CASE PATTERN 

This routine is entered via a Branch instruction in the insert area 
(49 10658). 

The routine will skid to a new page and print the !'outine title. 

The routine will then print the following lines (Lines 1 and 2), and 
with Console Switch 2 the routine will repeatedly print these lines 
until Switch 2 is turned off in which case the routine will HALT. 
Upon pressing start the routine branches to the beginning of'"'the test. 

Line 1: WWWR.RWWWRW RRRWWRRRWR ••••• repeated for 120/144 char. 

Line 2: RRm\'WRRRWRWWWRmA/WWR W ••• repeated for l20/44~ char. 

NOTE: Line 2 is the complement of Line 1. 

PM 2172153 
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1620 ON-LINE 1443 PRINTER 
DIAGNOSTIC TEST 0043 

FLOWCHART 
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READ FLOWCHART FROM LEFT SIDE OF PAGE 16 TO RIGHT SIDE OF PAGE 17_ NOTE 
THAT A ON PAGE 16 CONNECTS TO A ON PAGE 17. 
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1620 ON-LINE PRINTER DIAGNOSTIC TEST 0043 

GENERATE 
MOD 'I INVAL D 

CHARACTERS 

. TURN OFF 
INDICATORS 

....---a ... INSURE PRINTER 
I NO ICATORS 

ARE OFF 

ON 

CARRiAGE CNTRL 
TEST WITH 
IM~1EO lATE 
CONTROL 
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CODES 

CARRIAGE CONTROL 
TEST WITH 

SKIP AFTER PRINT 
CONTROL CODES 

ON 
OFF 

SPACE 
SUPPRESS ION 

ON 

OFF 

FORCE ER
_ ........ RORS PRI NT 

: INY. CHAi. 

ON 

OFF 

WRITE 
- .......... ALPHAMERIC 

LINE PRINT 

ON 

WRITE 
_-a: .... AlPHAMER IC 

LINE PRINT 

ON 



WRITE 
NUMERIC 

LINE PRINT 

ON 

OFF 

DUMP 
NUMERIC 

LINE PRINT 

ON 

OFF 

REGISTRATION 
TEST 

1620 ON-LINE PRINTER DIAGNOSTIC TEST 0043 
DT 0043 
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09554 

GENERATE 
RANDOM 

LINE 
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1620 ON-r,INE PRINTER DIAGNOSTIC TEST 0043 

1443 Buffer Worst Case Pattern Routine is Entered 

PN 2172153 
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Via a Branch Instruction 

in the Insert Area - 49 10658 

ON 

GENERATE 
WORST 

PATTERN 

~ 
PRINT 

COMPLEMENT 
OF DATA 

HALT 

GO TO START 
OF PROGRAM 



SAMPLE OUTPUT FOR DT 0043 

OT 0043 - 1620 PRINTER TEST 
IF SYSTEM HAS A 1311,KEY IN A GM,IF NOT A RM ~ 
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USE DIAGNOSTIC CARRIAGE TAPE,PUT PRINTER IN READY MODE 
NORMAL SW SETTINGS 
PROG--AS DESIRED 
OATA--PROGRAM 
TEST COMPLETED 
SW 2 ON TO ENTER RANDOM ROUTINE 
SW 4 ON TO ENTER USERS ROUTINE 
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CARRIAGE TEST ~lTH IMMEDIATES 

1:'7":7 5KIP I MMElll A n: ·TO 01 :::1 nz 
&:N SKIP l/11MEOIA T~ TO 02 

~Q 
Ol- 0 
:'l N.c 

O:N 
SI<.IP IMMEDiATE TO 03 

NY> 

~ .... 
01.1" c ..... 

SKIP IMMEOIATE TO 04 

SK IP IMMEDIATE TO 05 

SKIP IMMEDIATE TO 00 

SKIP IMMEOIATE TO 07 

SKIP {MMEOIA TE TO 08 

SKIP IMMEDIATE TO 09 

SKIP IMMEDIATE TO 10 

5K l~ IMMEDIATE TO 11 

IMMEOIATe SPACE OF SPACE 

iMMEO fA Te SPACE OF Z SPACES 

{MMEOlA rE SPACE OF 3 SPACES 

SKIP!MMEOIATE TO 12 

RE FE RENeE t. I NE 



CARR IAGE TeST WITH SK IP AFTER PRINT 

SKIP AFTER :>~INT TO 01 

~KIP AFTER PRINT TO 02 

SKIP AFTER PRINT TO 03 

SKIP AFTER PRINT TO 04 

SKIP AFTER PRINT TO 05 

SKIP AFTER PRINT TO 06 

SKIP 4FTER PRINT TO 07 

SKIP AHER PRINT TO 08 

SKIP AFTER PRINT TO 09 

SKIP AFTER PRINT TO 10 

SKIP AftER PRINT TO 11 

SPAc.e AFTER PRINT 1 SPACE 
SPACE AFTER PRINT Z SPACES 

SPACE AFTER PRINT 3 SPACES 

S~IP AFTER PRlhT TO 12 

REFERENCe LINE 



CARRIAGE TEST wlT~ SPACE SUPPRESSION 

SPACE SUPPRESSION SPAce SUPPRESSION SPACE SUPPReSSION 



FORCE ERRORS 

FORCE ER 01 

2 FOR.CE ER 02 

3 FORce ER 03 

it FORce ER 04 

!) FORCE ER 05 

b FORCe ER 00 

7 FORce ER 07 

FORCE Ef( 08 

FORce ER 09 



WRITE ALPHAMERIC 

At:\CO:FGHI JKI.MNQPQR- STUvwxYI • )+S*-I, 1",1 012345&789 RIPPLE TEST 1(i,O PRINTER 
bCOEFGHl JKLMNOPQR- STUVWXYZ .)+5*-1,("" 0123456789 RIPPLE TEST 1620 PRINTE~ 
CuEFGHI JKLMNUPQR- STUVwXYl .1+$*-/, (:1 012345611;9 RIPPl.E TEST 1620 PRll11TER 
D~FGHI JKLMNOP~R- STUVWXYZ .)+,--/,(='0123456789 RIPPLE TEST 1620 P~INTER 
EFGHI JKLMNUP~R- STUllwXYZ ~I+'--I,(:I 0123456189· RIP~~E TEST 1620 PRINTE~ 
FGHI JKlMNOPwR- STUVWXYZ .)+$*-1,(=' 0123456189 ~lPPL( TEST 1620 ?~INTER 

BCOfFGHI JKLMNOPQR STUV~KYl .)+S*-I.I: Ol234~67H9- 1620 PRiNTFR 
SCDEFGHI JKLM~OPQR STUVwXYZ .}+,.-I.(= Oll34S6189- 1620 PRINTER A 

BCOEFGHI JKLMNCPUR STUVwXYl .1+$--/.(: 01234~b78q~ 1620 PRINTER AS 
BCDEFGHI J~LMNOPQR STUVWXYl .)+S*-I,(= 0123456789- 1620 PRINTER ABC 
BCOEFG~I JKLM~OPQK STUVWXYZ .)+£--/,{= 01234'h1~9- 1620 PRI~TER A~CD 

BCDEFGHI JKLMNOPQR STUVWXYl .)+$*-/,1= 0123456189- 1620 PRINTER ARCDE 
BCDEFGHI JKL~NOPUR STUVRXYl .)+$.-/,1= 01234567R~- 1620 PRINTER ASCOEF 

SCOEFGHl JKLMNOPQR STUVWXYZ .}+S--I,(= 0123456789- 1620 PRINTER A~CDEFG 
tKDEFGHI JKlMMIPQR STUVWXYl • )+$*-1, (: 01234,)67A9- 1620 PRINTER ASCDfFGH 

SCOEFGHI JKlM~OPQR ST~vwxYI .)+$--1,(= 0123456789- 1620 PRI~TER ABCOEFGH{ 
BCDEFGHI JKLMNUPQR STUVWXYZ .)+S--/,I= OL234,)b7~9- 1620 PRINTER ABCOEFGHI 

6CO~FGHI JKLMNUVQR STUVWXYl .I+S--I,(= 01234,)6189- 1620 PRINTER ABCOEFGH{ J 
BCDEFGHI JKLMNOPUR STUVWXYl .)+'*-1,1= 01234~6789- 1620 PRI~TER ~8CDlFGHI JK 

BCDFFGHI JKlMNUP~R STUVWXYI .1+'--1,(= 0123456789- 1620 P~I~TER A~COE~GHI JKL 
BCOlFGHI JKL~NUP~R STUVWXYl .)+$--/~(= 0123~~b189- 1620 PRINTER ABCOEFGHI JKLM 

BCOEFGHI JKlMNOPQR STvVWXYZ .1+S--I,(~ 0123456189- 1620 PRINTER A8COEFGHt JKLMN 
SCOlE''''1 JI(LI'INOPQR STpVWXYl .)+5--/.1= 01234')6189- 1620 PRINTER ABCDEFG ... I JKl~NO 
SCOE~GHI JKLMNOPQR STuVWXYZ .)+S*-I,(= 0123456789- 1620 PKINTER ABCDEFGHI JKl~NOP 

SCOEFGHI ~KL~NOP~R ~TUVWXYl .I+S*-I.(= Q1234~6789- 1620 PRINTERABCDEFGHi JKLMNOPQ 
BCOEFGHI JKLMNUPQK STUVWXYZ .)+'*-1,(: 0123456789- 1620 PRINTER A8CDEFGHI JKL~NOPQR 

8CDEfGHl JKLMNOP~R STUVWXYI .)+S-~/,(~ 01234~678~- 1620 PRI~TER ABCDEFGHI JKL~NOPQR

dCDEFGHI JKLMNOPQR ST~V~XYl .).S--/.(= 01234567~9- 1620 PMrNT~R ABCDEFGHI JKLMNOPOR
b~DtFGHl JKL~NOPQR STUV~XYl .}+$a-I,(= 01234~~789- 1620 PRINrER AHCOEFGHI JKL~NOPQR- S 

BCUEFGHI JKLMNOPQR STUVWXYl .)+'.-1,1= 01234561d9- 1620 PRI~TER A8CDE~GHI JKlMNOPQ~- 5T 
bCClFGHI JKLM~OP~R STUVWXYl .)+$a-I,(: 01234~61&9- 1620 PRI~TFR ABCDcFGHl JKLMNOPQR- STU 

8COE~GHI JKlMNOPQ~ STUVWXYl .}+S*-I.(= 0123456789- 1620 PRINTF~ ~8COEFGHI JKLMNOPOR- STUV 
bCDtFGHI JKL~NOPQR STuvwxyl .}+S*-/,(= 0123456789~ 1620 PRINTER A8CDEFGH[ JKL~NOPQR- STUVw 

SCOEFGH! JKLMNOPQR STUV~XYZ .}+$--/.I= 0123456789- 1620 PRINTER ABCOEFGHi JKLM~OPO~- STUVWX 
8CDEFGHI JKLMNOPQ~ STUvwXYl .1+$--1.1= 0123456789- 161.0 PRINTER ABCQEFGHI JKLMNOPQR- STUVWXY 

BCOEFGHI JKLMNOPQR STUvwXYI .1+5--1,(= 0123456789- 1620 PRI~TER ABCOEFGHf JKLMNOPQR- STUVWXYZ 
BCD~FGHI JKLMNOPQR STUVWXYl .)+$*-/.1= 0123456189- l620 PRINTER ASCOEFGHI JKLMNOPOR~ STUVwXYl 

8COEFGHI .JKl~NOPQR STUVWXY! .)+S*-I,I= 01234567R9- 1620 PKINTER AHCDEFGHI JKLMNUPGR- STUVWXYZ • 
btCEFGHI JKLMNOPQR STUVWXYl .)+,*-1.(= 0123456789- 1620 PRINTER ABCDEFGHI JKLMNOPQR- STUVWXYZ .) 

aCOEFGHi JKLMNOPQR STUVWXYZ .)+S*-I,(= 0123456789- 1620 PRINTER ABCDEF~Hl JKLMNOPQR- STUVWXYl .,+ 
BCD~FGHI JKLMNOPQR STUv"xvl .}+S*-I,(= 0123456189- 1620 PRINTER ABCDEFGHI JKLMNOP'~- STUVWXYl .)+$ 

8COEFGHi JKLMNOPQR srUVWXYl .1+5 4 -1.1= 0123456789- 1620 PRINTER ABCOEFGHI JKLHNOPQR- STuvwxYZ .)+$-
8tOEFG~I JKLMNOPQR STUV"XYl .1+$--/,1= Ol23456789- 1620 PRINTER A8CDFFGHt JKLM~OPQR- STuvwxyZ .1+5a

SCOfFGHI JKLMNOPQR STUVWXYl .)+S*-I.(= 0123456789- 1620 PRINTER ABCOEFGHI JKLMNOPQR- STUVWXYZ .1+$--/ 
BCD~FGHI JKLMNOPQR STUVWXYl .)+$*-1,(= 0123456789- 1620 PRINTER ABCDEFGHI JKLMNOPOR- STUVWXYl .'+$*-1. 

GHI J .... LMNOP'"k- STUVWXYI .)+'--1,(=' O~L3456789 f:IPPLE TESi 1620 PRINTER 
HI JKLMNOPQR- STUVWXYl .1+'*-/,(=' 012j4,b789 RIPPLE TEST 1620 PRINTER 
1 JKLMNDP~R- STUVWXYl .J+$.-I.(=' Oll34~6189 RIPPLE TEST 1620 PRINTER 
JKLkNOPQ~- STUVWXY! .1+$*-/.(=' 0123456189 Rl~VLE TEST 1020 PRINTER 

JKLMNQPQR- STUVwXVl .1+'--/'(:' 01lJ4567d9 RIPPLE TE~T lb20 PRINTER 
KLMNOPQR- STUvwXYl .)+$--/,1=' 012345b189 RIPPL~ TEST 1620 PRINTER 
LMNUPQR- ST~VWXYl .}+S*-I,l:' OlZ34567b~ ~IPPLE TEST 1620 PRINTER 
MNOPQR- STUVWAVl .I+S*-I.(=' 01234S6789 NIPPLE TEST 1020 PRINTER 
NOPQR- STUV~XYI .)+$*-/,(:' Ol£34~67ij9 ~IPPLE TEST 1620 PRINTER 
OPwR- STUVwXYL .1+$*-/,(=' 01234~67H9 RIPPLE TEST 1620 PRINT~R 
P~R- STUVWXYZ .I+S~-I,(=t 01234567~9 RIPPLE TEST 1620 PRINTER 
QM- STUVWXYl .1+$*-/,(:' 0123456789 RIPPLE ~EST 1620 PMINTER 
R- STuvwXYZ .)+£*-1,(=' 01234~67ij9 RIPPle TEST 1620 PRINTER 
- STuvwxY! .)+$*-1,(:' 0123456789 RlPPLE TEST 1620 PRINTER 
~Tuv~xvl .I+$*-/t(=' 01234561bQ RIPPLE TEST 1620 PRINTeR 

STUVWKYl .I.'*-I,!=' 012345678Y ~IPPLE T~ST 1620 PRINTER 
TUV~xYl .1+S*-I,(a l 0123456189 RIPPLE T~ST 1620 PRiNTER 
UV~XYZ .)+,*-/,(=' 0123~5b1~9 RIPPLE TEST 1620 PR(~TER 
v~avz ;)+1*-/,(=' 0123456789 NIPPLE TE~T 1620 PMINTE~ 
~XYz .l+$~-I,I~' 01234567~9 RIPPLE TEST 1620 PRINTER 
XYl .)+$~-/,(=' 0123456789 RIPPLE TEsr 1620 P~lNTER 
YZ .)+$*-/,(:' 0123456789 RIPPLE TEST 1620 .PRl~TER 
l .~+£c-I.(=' 0123456189 RIPPLE TcST 1620 PRI~TcR 

.1+$.-1,(=' D1234567a9 RIPPLE TEST 1620 PMINTER 
.)+$--1.(=' 0123456189 RIPPLE TEST 1620 PRINTER 
)+S*-I,t=' 012345618~ RIP~LE TEST 1620 PRINTER 
+$*-/,(=' 0123456789 RIPPLE TE~T 1620 PRINTER 
$*_1,1:' 01234567SQ RIPPLE TEST 1620 PRlNTER 
*-{,(=' 01234,6789 RIPPLE TE~T 1620 PRINTER 
-1,(=' 0123456189 RIPPLE TEST 1620 PRINTER 
I,(=t 0123456789 RIPPLE TEST 1620 PRINTER 
,(=' 0123456189 RIPPLE TEST l620 PKINTER 
(=1 0123456789 RIPPLE TEST 1620 PRINTER 
:' 0123456789 RIPPLE TEST 1620 PRINTER BCOEFG~l JKL~NOPQk STUVwXYl .)+$*-/,(= 0123456789- 1620 PRINTER ABCDEFGHI JKL~NOPOR- STUVwXYl .)+S*-I,[ 

aCDEFGHl JKLMhUPQR STUVWXYl .)+$*-1./= 0123456789- 1620 PRINTER ABCDEFGHI JKL~NOPOR- STUVWXYZ .1+'--1.(= 
BCOEFGHI JKLMNOPQR STUVWXYl .I+S--I.I= 0123456189- 1620 PRINTER ABCDEFGHI JKLMNOPQR- STUVWXYl .)+$*-1,(=' 

bCOEFGHI JKLM~OPQR STUV~xvl .)+$*-1,(= 0123456789- 1620 PRINTER A~CDEFGHI JKLMNOPQR- STUVWXYl .)+$a-I,(:· 
BCDEFGHI JKLMNOPQR STUVWXYl .)+S*-I,(= 0123456789- 1620 PRINTER ABCDEFGHI JKLMNOPQR~ STUV~XYI .)+'*-1,(:' 0 

6CO~FG~I JKL~NUPQR ~TUV~XYl .)+$*-1.(= 0173456189- 1620 PRINTER ABCDEFGHI JKLMNOPOR- STUVWXYl .1.$--1,(=' 01 
SCOEFGHI JKlMNOPQR STUVWXYl .)+$*-1,/= 0123456789- 1620 PRINTER ASCOEFGHI JKL~NOPQR- STUVWXYl .)+'+-/,1=' 012 

BCDEFGHI JKLMNOPQR STUV~XYl .1+$--/,1= 01234~6189-1620 PRINTER ASCOEFGHI JKlMNOPQR- STUVWXVZ .1+$_-1.(=' 0123 
BCOEFGH[ JKL~NOPQR STUVWXYZ .1+,*-1,(=0123456789- 1620 ~RINTER ASCDEFGHI JKLMNOPOR- STUVWXYl .)+$*-1.(='01234 

bCDE~GHI JKL~NOPWR STLVWXYl .1.$*-1,(= 0123456789- 1620 PRINTER ABCOEFGHI JKlMNOPQR- STUVWXYl .1+$0-/,1:' 012345 
BCO£FGHI JKLMNOP~R STUVWXYl .I+S*-I,(= 01234~6789- 1620 PRINTER ARCOEFGHI JKLMNOPOR- STUVWXYZ .)+$*-1,(=' 0123 4 56 

StDEFGHI JKLMNOPQR ~TUVWXYl .)+$*-1,(= 0123456189- 1620 PRINTER A8CDEFGHf JKLMNOPQR- STUVWXYl .I.$*-/ p (=' 01234S67 
8COEFGHI JKLMNOPQR STUVWXYl .)+'--1,(= 0123456789- Ib20 PR(~TER A8COEFGHI JKLMNOPQR- STUVWXYl .)+S~-I,,:· 01234567A 

• 01234567b9 RIPPLE TE~T 1620 PRiNTER 
0123456789 RIPP.lE TEST 1620 PRHo/TER 

Cl23456789 RIPPLE TEST 1620 PRINTER 
123456789 RIPPLE TEST 1620 PR1NfER 
23456789 RIPPLE TeST 1620 PRINTER 
3456789 RIPPLE TEST 1620 PRINTER 
456789 RIPPLE TEST 1620 paINTER 
56789 RIPPLE TEST 1620 PRINTER 
Q189 RIPPLE TEST 1620 PRINTER 
189 RIPPLE TEST 1620 PRINTER 
89 RIPPLE TE~T 1620 PRINTER 
9 RIPPLE TEST 1620 PRINTER 



stDEFGHl JKLMNUPQR STUVkXYl .1+$*-1,(= 0123456789- 1620 PRINTER AbCOEFGHI JKL~NU~Q~- STUVwxvl .I+S*-/~t:· Ol?345~7R9 
SCOEfGHl JKLM~UPQR STUVWXYl .I+S*-I.{= 0123456789- 1620 PRl~T~R A~COE~G~I JKLMNOPU~- STUVwxYl .1+'*-1,(=' 011345~1aq 

&COEFGHI J~LM~OPUR STUVwXYl .J+$*-I,(= 0123456789- 1~20 PRl~TE~ A~CDEF~HI 4KLMhUP~R- STUVWXYl .I+'*-I,{=' U1234~~7Hq 
SCOEFltHI Jl<.LiI4f\OPi./ioI. STUV~XYL .1+$.-1, (=01234567~'7- lk20 PRINTER ASCOEFP"<l J~LMI\Ul>iJ"'"- Srl)VWXvI .1+5~-I, (:;'01231.<;--"7'19 R 

aCOcFGHI Jl'-.LMNUII\oJR STUVwXYZ .)+$*-1,(:; 01234'56789- 1620 PRINTER ABCDEFGHI JK.L~NOP~;K- STUVI-XYl .l+~"-/'!=' 01214"e7~tj 1-:1 
BG)EFGhl JKlMNOPQR STUVWXYZ .)+$.-1,(= 012345678Q- 1020 PklNTeRA8CDEFGHI J~LMNOP~R- STUvwXYl .1+'+-1,(=' u12345h7~q ~Ip 

BCDEFGHI JKLMNOP~~ STUV~XYl .1+$*-/,(: 0123456169- 162C PRINTER AhCOEFGHI JKl~NOP~k- ST0VWXYZ ."'+$*-/,(:1 Ol234~67~; ~!PJ 
SCDEFGHI JKLMNQPQR ~TUVWXYl .1+$*-/,(= 0123456789- 1620 PRINTER AHCDEFGHI JKLMNO~'Jk- STUVwXYl .)+S*-I,{=' 012345~7~9 Kl~~L 

bCDEFGhI JKLMNGPUK STUV~XYZ .)+$*-1,(= 01234~67e9- 1620 PRl~TER ARCDEFGHI JKl~NO~wR- STUVWXY! .1+$*-/,1=' G1234~67~Q kIPPLE 
BCGEFGHI JKLMNOP~~ STUVWXYl .I+S*-I,(= 0123456789- 1620 PRINTER A~COEFGHI JKLMNUPQR- STuvWXYZ .I+$§-I,(=' r"123~~67~4 ~!~PLF 

eCGE~GHI JKL~NU~Wk STUVWXYl .)+S*-I,(= 012345h789- 1620 PRI~TFK AHCDEFG~I JKL~NOPQK- STUV~XYZ .1+$&-/,(=' Ol134567K4 wIgpL~ T 
BCDEFGHI JKLM~OPOR STUVWXYl .1+So-I,(; 0123456789- 1670 PRI~TER ABCOEFGHI JKLM~npOR- ~TU~WXYZ .I+S*-I,(=' 012~45b7~9 ~I~;Lf TE 

BCOEFGhi J~LMNO~Qa STUV~XYZ .1+$*-/,(= G1234567A9- 1620 PRI~'FR AbCDEFGHI JKLM~GPO~- STUVwxYZ .J+,*-"I:' Ot2]~~67~9 
BCOEFGH[ J~L~~OP~R STUV~X'l .I+S*-I,(= 0123456789- 1620 PRINTER ABCDEFG~l J~L~NOPQR- STUVWXYZ .1+1 6 -/,(=' 012]~5~7E"' 

BCUEFGHI J~LMNOPQR STvVwxYl .)+S*-I,(= 0123456769- t62e P~[NTEq A3COEFGHl J~L~~OPOR- STUVhXYZ .1+5·-/,(=' 01234567~9 
bCUEFGHl JKl~NOP~R STUv"XYl .,+S*-I,(= 0123456789- 1620 PkINTER ABCCEFGhl JKL~~OPQR- STUVrixYl .ltS.-I,C:' OL23~567~9 

RIPPLE TEST l620 PRINTER 
RIPPLE TE~T 1620 PRINTER 

RiPPLE TeST 1620 PRINTfR 
I~PLc TEST 1620 PRINTER 
PPLE TEST 1620 PRINTER 
PLE T~ST 1620 ~RINTEk 
LE TEST IbZO PRINTER 
E. TSST 16lG P~lNTER 

TEST 1620 PRINTER 
TEST 1620 PRINTE~ 
EST 1620 PRI~TER 
ST 1620 PR[UER 

i<FPU: itS 
"lPP~C TFST 

R 1 PPL E L:' S T 
l<~PPlf T~ST 1 

T 1b20 PRINTEk 

BtOEFGrll JKLM~OPQR STUV~XYZ .1+S*-I,I= 01234567b9- 1620 PRI~TER APtDEFGHI J~l~~OPCR- STUv"xYl .I+S*-'.(=' 01234561&9 RIPPlf TFsr 1& 
BCUEFGHJ JKLMNOPQR STUvwxVl .I+S*-I,I= 01234567B~- 1620 PRI~TER A8CDEFGHl JKLM~nPQR- STUVWXYZ .)+$--1,(-' n12345~7rl~ ~I~PLf TEST 16~ 

bCUEFGHI JKl.to'.NOPQR STuvlolXYZ .)+S*-I,(2< 01234567~9- 16::'0 PRINTER A8CIJEFGHI JKL:-~~OPQR- STUVWXYl .)+S*-I,(=' 012";45~7H'l 
8tD~FGHI JKLM~UPQk STU~wxYZ .'+$*-1,(= 01234567ij9- 1620 PRI~TfR ABCDFFGhl JKl~~n~OR- STUVwXYl .)+~.-I,I=' Ol?~4~67~9 

eCOEFGrll JKLMhUP~R §TUV~XYl .).,*-/,(= 01234567b9- ib20 PRI~TER A8CUEFG~1 JKL~~OPUR- STUV~XVl .I+S.-I,(=' n1214~67~G 
8COEFGhI JKLMNOP~R STUV~XYZ .)+$*-1,1# 01234567H9- lb20 PRINTER AtiCJEFGHI JKLM~OPOR- STUV~XYZ .1+\*-/,(=' 01234~67R9 

1620 PR INTER 
1620PR INT!: R 
620 PRINTER 
20 PRINTER 
C PRINTER 

P!~"LE TEST 1~2C 
kli-'PLF Hsr It,'O 

RIPPLE TFST Ib2" .' 
~IPPLf TEST Ih20 ~~ 

PRINTER 
PJoi.INTER 
RINTER 
INTER 
NTER 6COEFGHl JKLMNOPQR STUvwXYl .)+s*-r,l= 012345678~- 162~ PRINTE~ ABC)~=GHI J~LMNOPQ~- STUV~XYZ .I+i·-I.(=' 0123456789 ~r~PlE TfST1620 ~~: 

BCDE~GhIJKlMNQPQR STUVWXYl .)+S*-I,I: 0123456789- 1620 PRINTER ABCOEFGMI JKLMNOPCR- srUVwxYl .)+S.-I,(=' 012345~7~9 ~[P~LE TEST LA?O DgJ~ 
BCDEFGHI JKLMNOPQR STUV~XYl .)+$*-1,(: 01234~b189- 1620 PRI~TER ABCDEFGh! JKLMNOPQk- sTUVWXYl .1+'*-/,(=' C1234S67R9 ~I?PLE TEST 1~2C P~I~T 

R SCOEFGHI JKLHNOPQR STUVWXYZ .)+'*-1,1: 01234567H9- 1620 PRINTER ASCOEFGHI JKLM~OPQK- STuvwXYZ .I+S.-'.(=' u12345~7Ra RIPPLE TEST 1620 ~wl~TE 

TEl'. 
ER 

BCDEFGHI JKLMNOPQR STUVWXYZ .1+$*-/,(= 01234567e9~ 1620 PRINTER AbCi~FGHI JKLMNUPUR- STUVWXYl .1+$*-/,1=' 0123'~67A9 WI~Pl~ TEST Ih70'PAI~Tf~ 
PIPPLE" TEST 1620 PRlkF-P. BCOEFGkI JKLMNOPQR STUV~XYZ .J~$*-!,(= 0123456789- 1620 PRINTE~ ABCDEFGHI J~Lv~CP'~- STU~~XYZ .)+io-I,(=' 0123456789 

SCDEFGHI JKLMNOPQR STuv~xYZ .)+S*-I,I= 01234567&9- 1620 PRINTtR A8COEFGH{ J~LM~mFQ~- STUV~XYZ .1+'*-/,(=' OL234567?Q 
CUEFGHI JKLMNOPQR 5TuvwxYZ .1+$*-/,(: 0~2345b784- 1620 PRI~TEK A8CDEFGHI JKL~NGPQR- STUVWXYZ .I+'~-I,(=' OL234567d~ 
OEFGHI JKLt1tJOPQR STuvWXY Z .1+$0-1, 1= 0123~5t.189- 1020 fiR INTeR ABCOEFGHI JKL~"'f1PCR- STUVWXY l .1 +$*-1, {=' 0123"~561B9 
EFGHI JKLMNGPQR STuvwXVl .)+$*-1,(= 0123456769- 1620 PRINTER A~CDEF~H[ J~L~~ODQR- STUVwXYl .1+$*-/,(=' 0123~567MQ 
FGHI JKLMNUPQR STUV~XYZ .)+$*-1,(= Ol~3456789- 1620 PRI~TER A8COEFGhl JKL~NO?CM- STuvwxVl .)+£*-1,(:' 012345618~ 

RIP~Lf TEST lb20 PRI~TFA 
RIPPL= TEST 1620 PRINrE~ ~ 
~[pPLe TEST 1~20 PRI~Tf~ ~C 

~IPPLt TESTlb20 P~l~TER ~cn 
RI~Pl~ TEST 1~20 P~I~TFR ~~Df 

RIPPLE TEST 1620 PRI~TER aC0~F 
RIPPLE T=ST 1620 ~RINTER ~CDfFG 

RIPPLE TE~T 1620 PRlhTER gCGEFGH 
RIPPlF TEST 1620 P~l~TER fCDEF~~I 

RIPPLF TEST Ib20 PRI~TER RCDFFGHI 
RIPPLE TEST 1~20 PRI~TtR BCDE~GHI J 

RI~?Lr TEST 1620 PRI~TER 8CDErGHI JI<. 

GHI .JKU+NOPQR STUVWXYZ .1+$"-/,(= 012345b789- 1620 PRINTER ASt:GEFGHI ,JKLMNfJPQP- STUVtlXYl .1+So-I,(=' 0123456189 
HI JKLMNOPuR STUVW»YZ .)+$*-1,(: 0123456769- 1620 PRINTER AijCDEFGrlI JKLM~OP;~- STUVWXYl .)+$*-1,1:' 012345678i 
I JKLMNO?QR SlUVwxyZ .)+S .... I,(= 01234567i:19- 1620 PRINTER ABCDEF(;H[ JKLMNOPQR- STlJlJWXYl .)+£*-1,(=' 012345678'1 
J~LMNDPQR STUVwXYZ .1+'*-/,(= 012~4~61~9- 1620 PRI~TER ABCOEFGHI JKL~~O?~R- STUVwXyl .)+$*-1.(;' 01234567B~ 

JI<.LMNOPQR STuvwil.YZ .)+,.-1,(= 0123456789- 1620 PRINTER ABCDEF(..f-i[ JKLIAl\;OP';;'R- STUVl>xYl .I+S*-I,(=' 0123456789 
KLMNOPQR STUVkXYl .J+S*~/,(; 01234567~9- 1620 PRINTER AbCDEFGHI JKLMNOPQR- STUVWXYZ .)+S*-I,(=' 01234~6189 
LMNDPQR STuV~XVZ .t+S*-I,(= 0123456789- 1620 PRINTER ABCUEFGHI JKLMNOPgq- STUV~xYl .1+,*-/,1=· 0123456769 
MNOPQR STUVwxYl .)+S*-I,I= 012345&1b9- 1620 PRINTER A8CDEPGHI JKLMNCPQR- STUvwXYl .1+$.-/,(=' 0123456789 
NOPQR STUVwXYl .)+S*-I,{= 0123456189- 1620 PRINTER A8CDEFGHI JKLMNUPQR- STUVwXYl .1+$*-/; (=' 0123456789 

RIPPLE TEST 1620 P~I~TEA RC~fFG~1 JKl 
RiPPLE TEST 1620 P~I~TER ~C~EFG~: J~l~ 

RIPPLE TEST 1620 P~INTE~ &CDEFGH~ JKl~~ 
~IPPLE TEST 1620 gAINTER BCOEFGH[ J~L~\O 

RIPPLE TEST 1670 PRI~TER bCLlFGH[ JKL~~GP 

OPQR STUVWXYZ .)+$*-/,1;- 012345b7~q- 1620 PRINTER A8CDEFGHI JKLMNOPOR- STUVwxYl .1+$*-/,(=' 0123456789 
PQR STUVWXYl .1+$*-/.(= .012)456789- 1620 PRINTER ABCOEFGHI JKLMNO~OR- STUVkXYZ .)+$.-1,;=' 0123456789 
OR STuVWXYZ .)+S*-/~'= ~123456789- 1620 PRINTER ABCDEFGh[ JI<.LMNOPQR~ STUV~XYl .I+S·-I,(:' 0123456789 
R STUVwXYl .)+$*-/,(= 0123456789- 1620 PRINTER A8COEFGHI JKLMNOP~R- ST~VWXYl .1+l·~/,(=' 0123456789 

STUVWXVl .)+$*-1,(= 0123456789- 1620 PRINTER ABCDEFGHI JKLMNOPQK~ srUVWXYl .}+$*-I,(=' 0123456189 
STuvwXYl .)+S*-I,t~ 0123456789- 1620 PRI~TER A8COEFGHl JKLMNOPQR- STUVWXYZ .1+$.-/,(=' 0123456189 
TUVwXYZ .I+S.~/.(= 0123450789- 1620 P~INTERABCuEFGHl JKLMNOPQR-STUVwXYl .)+$·~/,I=' 0123456189 
UVWXYl .1+$--/,(: 0123456789- 1620 PRINTER A8COEFGHI JKLMNO~QR- STUVW~Vl .I+S*-I,(=' 0123456789 
VWXYZ .)+$*-I,{= 0123.~5b78'1- 1620 PKINTEK ABCDEFGHI JKLM-.OPQR- STUVWXYZ .I+f •• -I,I=' OL23456789 
WXYl .)+$*-1,(= 012345'769- 1620 PRINTER ABCDEFGHI JKLMNOPUK~ STUVwXYZ .)+$*-1,(=' 01234567~9 

RIPPLE TEST 1620 P~I~TER 
RIPPLE TtST 1620 PRI~TE~ 

RIPPLE TEST 1620 PRI'\TER 
RIPPLE TEST 1620 PRINTeR 

RIPPLE TEST 1620 PRINTE~ 
RIP~L~ TEST 1b20 P~INTER 

R[PPLE TeST 1610 PRINTER 

fCDEFGhI JKlv~nPQ 
~C()EI-Gril JKl!"'.OPQR 

BCUfFGHI JKL~~OPC~ 

~CUEFGHI JKL~~CPQ~ S 
RCOEFGHI JKl~'CPQ~ ST 

8CSEFGHi JKL~NOP~~ STu 
BCDEFGHI JKLM~GP~R STUV 



XVZ .)+$*-I,C= 0123456189~1620 PRINTER ABCDEFGHI JKlMNUP~R- STUVWXYZ .J.l*-/~C8' 0123456189 RIPPLE TeST 1620 PRINTER 8CUE~GHl JKLMNOPQR ~rllVw 
YI .»+$*-1,(= 0123456189- Ib20 PRINTER A~CDeFGHI JKLMNOPQR- STUVWXVZ .l+l*-I,(=· 0123456189 RIPPLE TeST 1620 PRINTER BCO!FGHI JKL~~OPUM STUV~X 
1 .)+.*-/.('" 0123456189- 1620 PRINTEK AbCOEF5HI JKL~jNOPwR- iTt.iVWxvZ .) •• *-1,(8' 01234567d<1 RIPPLE TEST 1620 PRINTF.R f.lCOEFGHl JKU"~!!Wf,jR STU\lWXV 
.) •• *-1,(= 0123456789- 1620 PMI~TER A8CUEFGH[ JKlMNOP~R- STUVWXYZ .1+5*-1,1.' 0123456189 RIPPLE TEST 1620 PKl~TER BCOfFGKl JKlMNUP4~ 5ruv~xvl 

.1+l*"I,(a 01,3456189- 1620 PRINTER AbCDt:FGHl jKL1'+I'OOP\;R- STUVwxvZ .I.h-I,(=· 012j4561S9 RIPfJLt: TEST 1620 PRINTfR 6CDEfGr-l1 JKlMr.,(jPQR STlIVw)(Vl 
'.$*-1,(= 012]456189- 1620 PRINTER ABCOtFGHl JKLM~GPQ~- STUV~XYZ ~t+'*-I,t:' 012'456189 ~tpPLE TtST 162fr PRINTEH BcnEFGHI JKLM'"J~Uk ST0VWXYI • 
• '.-1,(= OL23456789- 1620 PRINTER A6COEFG~I JKL~~OPwR- ST~V~XVZ .)+l*-I,(=· 61234~b7ijq RIPPLE TEST 1620 PR[NT~R HCDEFGHI JKL~~OPQR STuvwxvl .t 

. 5*-1,(= 01234~6769- 1620 PklNTER AbCDEF~riI JKL~NOPQR- STUV~XYI .1.S*-I,I •• 0123456189 RIPPLE TEST l620 PHl~TER ~COEF~~f J~lMNO~QK 5TUV~xVl .J+ .-"(a 01Z:;45b789- 1620 PRINTER AbCDE;:GHl JKLMNOP;,jR- sruvlriXYl .1.S*-I,(=· 012345618<1 RIPPLE TEST 1620 P!<INfEt< 8CDEFG~q J<lMNUPQR STuvwXVZ .}+, 
-1.(* 01234567ij9- 1620 PRINTeR A8CDEfGHI JKLMNOP~M- ST~~WXYl .J+'*-I,(8' 01214561d9 RIPPLE r~5T 1620 PMI~rER BCOfFGHI J~lMNO~UK STUV~XYl .1+$. 
1,(= 01·2341:1671)9- 1620 PRINTER AeCDE~GHI JKlMNDPI,;Pt- STlJVWXYZ ·.1.'*-1,(=' 01234567149 RIPPLE TEST Ib20PkIII.Tt:R FCDEFGHI JKL~NlWI.iR ST\JVW.i(Yl. .).S*
,t: 012345~7ij9- [620 PRINTER A8COEFGHI JKLMNOPQR- STUVwXYl .'.$*-I,i=· 01234567d9 RIPPLE TeST 1620 PRINrf~ bCO~F~HI JKL~NOPgR STUVwXYl .)+$~-I 
{# 0123450189- 1020 PKINTER ABCDEF{7HI JKLMNOPCR- STUViolXY! .1"5.-/, (:' 0123456789 RIPPLE TEST 1620 P~INTEk tlCDEFG'"II. JKLr-'NOPQR STUVwXYZ .)+5*.,./. 
= OlZ345b1ij9- 1620 PMI~TER ABCOEFGHI JKLMNOP~R- STUW~XYI .'+S.-I,I=· 0123456789 RIPPLE TeST 1620 PRI~TEk ~CDeFGHI JKLMNO~~R STUV~XYZ .)"S.-I.( 
0123456189- 1620 PRIUTER ASCDEFGHI JKL~NCPO~- STUV~XYL .1.S*-I,(:' Ol234567SQ RIPPLE TEST 1620 PRINTER 8CDEFG~I JK~~NO~~R STUVWXYL .).S--I,(= 

0123456789- 1620 PRl~TEK A~CDE~GHI JKlHNOPQR- STUVWXYZ .l"$.-I,t=· 012345b7h~ RIPPLE lEST 1620 PRINTER .BCDSFGHI JKlMNOPQR STUVWXYI .)tS.-I.C: 
123456789- 1620 PRINTER ABCDEFGHI JKLMNQPQR- STuvwxvZ .1+ •• -1,(=' 0123456789 RIPPLE TEST 1620 PRI~TEq bCDE~bHI JKLM~OP~R srUW~XYz .)+S.~/,j: 0 
234567~9- 1620PRINTfR AbCOEFGHI JKLMNO~UR- STUVWXYI .I+J*-I.I:' 0123456789 ~IPPLE T~ST 162~ PkINTE~ uCOEFGHI JKlMNOPOk.STU~WXYZ .1+5*-/,t= 01 
3456789- 1620 PRINTER A8C.OEFGHI JKLHNOPUK- STUVRUZ .1.5*-/.<=' Cl123456789 RIPPLe: TEST 1620 VR"ITER oCDEFGriI JK'_"'NGPQR STUVhXYl.I+S*-I,.!= 012 
456189- 1620 PRINTER ~BCDEFGHI JKLMNOPQI{- STuvwxvZ .1.' .... ,,(:· C1234567~'i RIPPLE TEST 1620 PRINTE~ eCDEFGHI J'<'LI"NGPQR 5TuvwxYI .1+l>*-I,{=0123 
56189- 1020 PRINTER A6CDEFGHl JKLMNLPQR-STUVwxYI .'+'.-1,(=' 0123456789 RIPPLE TEST 1620 PRINTER SCDfF-CHI Jt<L~"'OPQR STUVWxYl .)+£*-1,(: 01234 
0789~ 1620 PRINTER A8CDEFGHI JKLMNOPQR- STuv~xYZ .1+S*-I,(=· D1234567~9 ~IPPLE TEST 1620 PRINTER BCDEFGHI JKLMNOPQR srUVWxyz .t"'.-I,(= 017345 
789- 1620 PRINTER ASCDEFGHI JKI.MNOPUR- )TUVwxVl .1+$*-;, (:' 0123456769 RIPPLE TE!iT 1620 PIUNTER iiCDE:H;HI Jt.!"!>::-'OPOR STtJVwxvl • )+S"-I, 1:;.- (H231.56 
89- 1620 PRINTER A8CDEFGHI Jl<,LMf\o09QR- STUVWXYZ _'."*-1,1=' 01234567~~ RIPPLE' TEST 1620 PRINTER ~CUEFGI~l JJ\L1'<If./OPi,li<. STUi/wXYl .1+i".-I,'(= ()12'~4567 
9- 1620 PRINTER A~tOEFGHl JKLMNOPQR- STuv~xYZ .)+$*-1,(=' 012145b189 RIPPLE TEST 1620 PRINTER PC0EFGHI JKlM~DPC~ STUVkXVI ~I+$"-/t(= 012345678 
- 1620 PRINTER A8CDEFGHI JKLMNQPOR- STUVIriXYZ .).,*-1.(=' 01234567:;9 RIPPLE TEST 1620 PRINTER BCDEF(;HI JKL"INUPQ~ STVlJ~~·'H .. J+l."''''l .. ~.'' 0123.4S;6 7 119 

Ib20 PRINTER AS(;DEFGHI JKlMNOPOIt- STUVWXYZ .I+h-I,(=' CJ123456189 RIPPLE TtST Itl20 PRINTER BCOEFGHI JKLMNOPQo{ STI)\lIoiXYl .}+S*-I,(= 0123456.B9'-
1620 PR{NTERASCDEFGHI JKLMNOPQR- STuV~tYZ .).'*-1,(=' C12345678~ RiPPLE TEST 1020 PRINTER ~CCEfG~1 JKLMNOP~R STUVWXYl .}.~.-I,{~ Oll14567SQ-
620 PRINTER AISCOEFGHI ,iKlMNOPfJR .. STUVwXYZ .)+$* .. /,1=' 0123456789 PIPPLE TEST 1620 Ptt I hTEi< IKDEl=GHI JKLMI'40P:';k STUVwXYl .).S*-/,(= Ol2345~7Bq- 1 
20 PRI.NTER ABCOEFGHI JK.LMNOJ)"R- STuvwxVZ .)+i*~/,(&· 01234561tj'i RIPPLE TEST 1620 PIHNTEk aCOEr'i;Hl Jt<Lt·H~OjJl.ji{ srl.JvwxY'l .1 .. $*-1,1= 0123456789- 16 
o PRINTER ABCOEFGHI JKLMNOP~R- STUVWXYZ .J+$*-I,(=' 01.23456789. RrpPle- TEST 1620 PRINTER BCDEFGHI JKLMNOP;';R ST\JVkXYl· .)+$*-1,(=.012345678<1- 162 

PRINTER 46CDEFGHI JKLMNOPQI{~ STUVWXVZ .1.$*-1,(&' 012345~769 RIPPLE TEST 1620 PRINTER 8CD~FGHI JKLMNOPQK sruvwxvl .I"~*-I,(= 0123456789-.1620 
PRINTER A~CePGHI JKLMNOPQR- STUVWXYZ .)+$*-I,(=~ 0123456789 RIPPLE TEST 1620 PRINTER BCDEFGHI JKL~~OP~R STUVWXVl .I+S§-I,(: 0123456789- 1620 
RINTER ABCOEFGHt JKLMNOPQR- STUVWXYZ .).l*-I,{=' 01234567&S RIPPLE TEST 1620.PRINTER SCDEFGrlI JKLM~OP~~ STUvwxvl .).$.-1.(= 012345678~- l620 p 
INTER ABCOEFGHI JKLMNUPQR- STuvwXYl .)+$*-1.(='0123456789 RIPPLE TEST 1620 PRINTER BCDEFGHI JKlMfI;CPQR srUV~XYI .)+$.-/,{: Ol2345bla9- 1620 Pit 
NTER ABtDEFGHI JKLMNOPQR- STuv~XVZ .I.$*-I,(a' 0123456789 RIPPLE TEST 1620 PRINTER BCDEFGHI JKLMNOPOR STUVkXYZ .I.I~-I,(= 0123456189- 1620 PRI 
TER ABCDEFGHI JKLHNOPQR- STUVWXYl .).S*-/~(=· 0123456189 RIPPLE TEST 1620 PRINTER BCOEFGHI JKLMNOPQR STUVWXVZ .I+S"-/~(= 0123456189- 1620 PRIN 
ER A8tOEFGHI JKLHNOPQR~ STUV~XVZ .).S-·I,(=' 01234567B9 RIPPLE TEST 1620 PRINTER aCOEFGHI JKLM~OPQR srUVWXYl .I+S~-I.{: 0123456789- 1620 PRrNT 
R A8CDEFGHt JKl~NOPQR- STUVWXYl .)+S.-I,I=· 0123456189 RIPPLE TEST 1620 PRINTER BCDEFGHI JKLM~OPOR STUVWXYI .)+l*-I,(=0123456189- 1&20 PRI~TE 

A8CDEFGHIJKLMNOPQR- STUVWXYZ .1.$*-',(=' 0123456789 RIPPLE TEST 1620 PRINTeR BCOfFGHI JKLHNCPQR STUVWXvZ .1+$.-1,(: 0123456789- 1620 PRINTER 



WRITE ALPHAMERiC 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA4AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
bSSS86SBSb86bb8BB88B88BBSBS88BBS88688BBBBBBS8B8888BBB8BB8BB888B8bb88BB8~BBB8B8888B8eB8SB8B8BSBBeS8RBBBBBBBB8BBRR~9h~BAR~B~6BBBBa~S88BBB8BB8Bp.~a8 
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC~CCCCCCCCCCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC:Cr.cccccccccccccccccccccccccccccccccccc 
DDDODDDDDDODOUOOODODOOODOODDDDODDODOOOODOODOODDDDDDDODOOODOODODODDODDOODODOODODOOODOOOOODOOOOOOODOOODDDOODOOOODODODOODODDOOnOODDDODDOOOODODO~nOO 
EEEEEEEEEeEEE~EEEEEEEE~EEEEEEEEEE2EEEEEEEEEEEEEEEEEEFEEEEEEEEEEFEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE~~EEEEEEEEEEE~EFEFEEEEEEEE~EEEEEEEEfEFEE 
FFFFFFFFFFFFFFFFFFFFFFFFFFFFF~FFFFF~FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF~F~FFFFFFFFFFFFFFFFFFF 

G~GGGGGG~GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGSr.r.GGGGGGGGGGGGGGGGGr.r.r.r.GGGc,Gr.GGGGGGGGGGGGGGGGGr.r.r, 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH~HHHHHHHHH~HHHHHHHHHHHHHHHHHHHHHHHHH~HHHH 

I [ I I I I t I III I I 111 11 1 I I I I I 11 I 1 1 I 1 1 I I 1 11 I 1 I III I II 1 [ 1 1 I I 1 I 1 1 I 1 I 1 III I II I I 1 I I I [ 1 I I 11 I 11 1 1 I 1 I 1 I I I I [ 1 1 1 I r I I ( I ( 1 I 1 I I 111 I I I I 1 I I I 1 I 1 I r 1 I I ( 1 I [ 1 I ( I ( I I ( I 1 I I r I 

JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK~KK~KKKKKKKKKKKKKKKKKKK~KKKKKKKKKKKKKK~KKKKK~K~KKKKKKKKK 

LLllLlllllLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLlLLLLLllLlllLlllLLLLLlllLLllLlLlLLLlLLLLLllLLlLLlLLLlLLLLlLLLLLlLLLLLLLlLllllLLLlLlLLLLLLLLllLLlLllLlL 
MMMMMMMMM~MMMMMMMMMMMM~MMMMMMMM~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM~MMMMMMMMMMMMMMMMMMMMM~M¥M~M~~MMM~MMMM~MMMMMMMMMMMMM~MMMM 

N~NNNNN~NNNNNNNNNNN~N~NNNNNNNN~NNNNN~NNN~NNNNNN~NN~NNNNNNNN~NNNNNNNNN~NNNNNNN~NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN~N~NNNNNNNN~N~NNhNNNNNNNNNNNNNN~NN 

OOOGOOOOOOOOOQ00000000100000000000000DOOOOOOOOOOOOCOOOCOOOOooooooooooooooooooooooooooooooooaoaOGOOOOOOOOOOCOOOGoconnnnODooonoooooOOOOOOOCOOOf,000 
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP~PPPPPP?PPPPpPPppppppppppppppppppppppppppppppppppppppppppppppppppppppPPPPPPDPPPPPPPPPPPPP~PPPPP~PPPPPPPPP 

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQUQQUQQQUQQCQQQUQQQQQ~CUQQQQQQQQQQQQQQQQQQCCQQQOQQQQQQQOQQQOQQQQQQUQQOUQ~QCQ(OCC~OQQQQQQOQOCQQUQOQQOOOQQQQQQ 
R~RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRkRR~RRRRRR~RRRRRRRRRRRkRRRQ~RRRRR~RRRR.RRRRRRRRRRRRRRRRRRRR 

sssssssssss~s~ssssssssssssssssssssssssssssssssssssssssSSSSS~SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTrTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTITTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTrTTTTT 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv'/vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv 
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww~w~wwwwwwwwwwwwwwwwWWWWWWWWWWWWWWW~WW~WWWWWWWWWWWWWWWW~~WWWWWWWWWW~WWwWWWwwww~wwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
xxxxxxxxxxxxxxxxxxxxxxxxXXXXXXXXXXXXXXXAXXXXXXxxxxxxxxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX*XXXXXXXXXXXXXXXXXxxxxxxx~XXXXXXXXXXXXXXXXXXXXXXXXXYXX 
yyYYYVYYYVYYVVYYYYVVYYVYVYVVVVyyyyyyYVyyyyyyyyyyYYVVyyVyyyyyyvYYVVYYVYVYVVVYVYYVYVYYVYVVVVYVYVYYYVYYVYVYYYYVYYVVVYVVYYYYVYYVYVYYYYYYYVyyvYYYYVVV 
IllZZZZZZlZZllZlZZllZllZZllZIZZZZlZllZlllZlZlZZZlZZZZlZZZZZZZZZZZZZZZZZZZZZZZZlZZZZllllllllllllZZZIZllllllllllZlZllZllllZZllZlllZZZllZlllllZZlZZ 

•..••...••.....•.........••....•.•...•...•..••.....•.....•....••......................................••........................................ 
')' I))) II))}))) III»)))) I)) I)))) I))))) 1'1) II) I). )) ) I)) III)))); ))))))) I)) I) I))) I)) I) i III) I)) II) I)) II') 1'1111)) 1111) I) I)')))))) II)) I) Ill))) I) I )})) 
.++.+ •••••••••••• + •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SSSSSSSSS!SSS!!S$SSSSSSSSSSSSSS$!SSSSSSSS!SS!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS$SSSSSSSSSSSSSSSStSSSS$S$SSSSSSSSSSSSSSS!!S!SSS!SSSSSS!$S!SSS!!!! .•........•.......•.•.............................•............................................................................................. 
I11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
, t , , , , ,. • , , f •• t • t , •• t , • , , , ., , , • , , , t t .. , , , , , , , , , , , , , , , , , , t , , , , • , , , , t , , ,. , , , , , t ,., t , , • , •• , , f .. , , •• , , •• , , t , • , , , t , , , , •• , • , , • , , , , , , ., , , , , , , , , , , , t , , , , , , • , , , , 

( ( t ( ( ( « ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( I ( ( ( ( ( ( ( ( ( ( ( ( ( ( I ( ( ( { ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( I ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ! ( ( f ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ! ( ( ( ( ( ( ( 
.=====.S===:=::========.=.=== •• &==========&a=.~.:====== •• ===z==========~====~======:===:===========a=.=a===s==:=#========:==========~=========== 
t , , t •••• t ••• I ••••••• t • , , , , , , • , It ••• I •• , , ., •••••• t , , , , , , , t t , , t " , , , t , , , , , , , , , • , , , • , •• , ••••••••• , , , • t , t • t ••• , • , , , •• t t • t , , t t ••• , , I , •.• , • , ••• , •• , • , •• 

ooooooooooooooooooooooo~oooooooooooooooooooooooooooooo000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 
111111111\11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
2222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222227.22222222 
33333333333333333333~333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333 
44444444444444~444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 

555555555555555555555555555555555555555555555555555555555555555555555555555555~55555555555555555555555555555555555555555555555555555555555555555 
6bb6bb66b6b66bbbb6b66bbbbbbbb6bb66b~666bbbb6b666bbbbbb6bbbbb66666b66666666b6~b666b66b66666b66b66666666b66b66666~666666666666666bb666666666666666 
717117-7777717777777771777777777111717717777771771117177717777777771177777771777777777771111177117711177717777117771777777777777777777777J777777 
8J88888888S88888a88888888888888888d8888888~88888~8888d88888888888888888888888B888888888888888888S88888888e8888888e~RA8BR8R8R8B88B88888R8H8888888 
999S9999999S999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999 



WRITE fIlUMERIC 

IlTtllllllllll1l111ll11ll1l111111111111111111l1111111l111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222Z222222222222222222222222222?2 
3j333333333333333~3333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333~3333 
44444444~~4444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 

5~~55S5555555555555555555555555555555555555555555555555555555555555555555555555555~5555555555555555555555555555555555555?555555555~55S5555555555 
6666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666~6666666666666666666666~66666666 

7777777777777777777777777777777777777777711777777777~7777777777777777177117777177777777717777777777777777777777777777777777777777777777777777777 
68888888888888888888888888b888tiH8888886888888866888888e8888ti8888b8888866688868b~8b3888888888888&8888888888888b8888888888~88R88e9888888B88A888A88 
9999~9999999999999999999999999999999999999999999~999999999999999999999999999999999999999999999999999999999999999Q999999999999999999999999999q999 

ooooooooooooooooooooooooooooooooooooooooooooocoooooooo000000000000000000000000000000000000000000000000000000oooooooooooooooooooooooooooooooooono 

JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK~KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK~KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK~KKKKKKK~KKK¥KK 

lllllllllLLllllLlLlllLllLllLlllllllLlllllLllLLlllLllLLLllLlllLll~lLLtLlllllllLllllllLlllLLllLLLlLlLLlLlllLlllllLllltlllLlLllllLllLlllLLLltLlllt~ 
MM"'MMMMMMMMMMMMMMMMMMMMfoI,MMMMM"'MM~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMfAMfo'MM"''''M'''M'"lMMMMMIoIMMfo'MIoIMMMMMMMMMMMM.MMfo4MMMMMMMMMM~"'1MM"'M~~MM~MMMMMMMMMM~~~'1"'M.M 

NNfIlNNNNNNNNNfIlNNNNNNN~NNfIlfllNNNfIlNNNNNNNfIlNfIlNNfIlfllN~fIlNNfIlNNfIlNNfIlhNNfIlfllNfIlNNNNNNNNNNNhN~NNNNNNNNNfIlfllNNNNNNNNNNNNNNNNNNfIlN~NNN~~~N~~~NN~N~N~~NNNNNNNNNNNNNN~N~ 
000000000000000000000000000000000000000000000000000000ooooooooooooooooooooocooooooocooooooooooooooooooooooooooooooooooooooooooooooooooooooooonoo 
pppppppppppppppPPPPPPPPPPPPPPPP?PPPPPPppppppppppppppppPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP ~PPPPPPP 
QQQQOQQOOOOOOQQQQQQQQOOOOQOUQQQOOOOQQQQOUOQOQOOvOQQQQQQQQO~QQQQQQOQCOOQQOOOQOOOCOQQOOQOQOOOOQCOQOOQQQQOOQQCQOOOOQQQOOOOOQOOOOOQCOOQOQQQOQQOQOOOQ 

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRR~RRRRRRRkRRRRRRRRRRRRRRRRRRRRRRR~RRRRRRRRRRRR~R~RRRRRRRRRRRRRRRRRRRRkRRRRR~RRRRRRRRKRRRRRRRRRRRRRRRRRRRRRRRRRRPRRR 



DUMP NUMERIC 

11111111111111111111111111111111111111111111111111111111111111111111111:111111111111111111111111111111111111111111111111111111111111111111111111 
222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 
33l3333333333~33333333333333333l3l3333333333333333333333333333333333333333333333333333333333333333333333333333333333333~333333333333333333333333 
4444444444444444444444444444444444444*4444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 
5,~55,55555555555555555555555555555555555555555555555555555555555555555555555555S5555555555555555555555555555555555555555555555555,5555555555555 
666666bbb6666b66b66bbbb66bbb6bbb6b66bbb6t6666bbbbbbbb66b66bbbbb6b666bb6bbb6bb666666b6bbb6bbb66bb6666bbbbb6bb 666666666666666666666666666666666666 . 
177777771777117777771777717J77777771777717777717717177 777177777777777777777777777777177777777777777777771777177777777777777777777777777777777177 
8888888888888888888888888888888888888888ij8888888888888888888888B8888888a88888e888888888888a8R88~88888888a8888BR888R8~~8R~RHR8ABR8P.B888888R8H8R88 
999999999999999999999999999999999999999999999999999999999999999999999999999999999999999~999999999999999999999q999999q99999~9q99q99~999q999999q99 
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 
.f •••••••• " •• , ••• ,., ••• ' •• , ••• '.', ••••••••••••••••••••••••••••••••••• , ••••••••• , ••• " ••• ,., ••• , ••••••••••••• , •••• , •••••••••••••••••••• ,', •••••• 
•• **********************************************************************************************************************;*:****~**************** 
GGGGGGGGGGGGGGGGGGGGGGGGGGGGCGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGf,GG 
JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ,IJJJJJJJJ 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK~KKKKKKKKKKKKKKKK~KKKKKKKKKKKKKKKKKKKKKK~KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK~KKKKKKKKKKKKKKKKKKKKKKK 

LLLLLLLLlLLLLLLLLLLLLLLLLLLLLLI.LLLLLLLLLLLLLLLLlLLLLLLLLLLLLLLLLLLLLLLllLLLLLLlLLLLLLLlLLLlLLLLLLLlLLLLLLLLLlLLLLlLLLLllLLLLlLlLLLLLLLLLlLLLLlLL 
MMMMMMMMMMMMMMMMMM~MMMMMMMMMMMMM~~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM~~~MM~~M~YM~MMMMMMMM~MMMMMMMMMMMMM~MMMMM~M~~M~MM~M~~~~MM~MNMMMM'~~~M~~~~MM 

NNNNNNNNNNNNNNNNNNNNNNNNN~NNhNNNNNNNNN~NNNNNNNN~NNNNNNNNNNN~NNNNNNNNNNNN~NNNNNN~~N~N~NNNNNNNNNNNNNNNNNN~NNNNNN~NNN~~NN~NNNNNNNNNNN~NNNNN~N~N~NNN 

OOOOOOOOOOOOOOOOOOOOooooooaooooooouooaOOOOOOOOOOOOOOOO000000000000000000000000000000000000000000000000000000OOOcccoocnOOCOLOCOOOCOOlJOOOOUOOOOQOQ 
pppppppppppppppppppppppppppppppp~pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppPPPPP?PPPPPPPPPPPPPPPPP?PPPPPPPPPPPP 

QQQQQQQOQQQOUUQOQQQQQQQQQQUQQQQ~QQQU~Q~UQQCQQQQQQQOQQQQQQQOQQQCQQQQQQOOCQQQQQOQQQU~Q~QQQQQQQCQQCOQQQQUQQQQQQQQQCO~QCCC~C~QO~~QUGQQQUQQCQQQQQOQOG 

R~RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR~RRRRRRRRRRRRPRRRRRRRR 

------------------------------------------------------------------------------------------------------------------------------------------------
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,~ •••••••• ~ ••••••••••••••• * •••••••••••• **. 
WWWWWWWWWWWWWWWWWWWkWWWWWWWWWWWWWWW~W~W~WWWWWWWWWkWWWWWWWWWWWWWWWWW~~WWWWWWWWWWW~w~~WWWWWWWWWWWWWWWWWWWWWWWWwWW~wwW~WW~ww~W~~~~WhW~~W~W~wwwwwwww 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX~XXXXXXXXXXXXXXX~XXXXXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

111111111111111111111111111111111111L11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
22222222222222222222222222222222222222£222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 
3333333333333333333333333333333333333333~333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333~ 
444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 
55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555SS5555555555~555;55555555555555555S555555555555~5555 
6666666666b666666666666666666666b6b66bb66666666b6666666666666b66666666666666666666666666666666666666666666666b6666666666666666666666666666666666 
777777777777777717777771717777777717777777771777777777777777711771777777717177777777777171177177777777777777777177717777771777771777717717777777 
888888888S888888888888888aSS88888888888888888888888888888880888888888888888888888&888888888888888888888888888888888888888R888S88888888888R888P.88 
9999999999999999999999999i999999999999999999999999999999999999999999999q99q99~9999999999q99q9999999999999999999999999999999999999999999999999999 
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000OOOOOOOOOOOOOG00000000000l/UOOOOOOOOO 
•••• , • , , ., •••• , t , •••• t , t , • t •• t ••• t , •••• , ••• t ••••••••• , • t t ••••••••••••••••••.• , •••••••••• , •••• t ••••• t ••• , ••••••••••••••••• , ••••• t , ••• t , , •• , , •• , ••• , 

************************************************************************************************************%***************~******************* 
GGGGGGGGGGGGGGGGGG~GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGi.G 



REGISTRATION TEST ROUTINE 

91IIIIIIIIIIIIIll1111lIIIIlIIItIIIIIlII1IIIIIIIIIIIII1111111111111111111111111111111111111111111111111111111IIIIIIIIIIIIIrlllfllllIlIItflllltfr; 
1911 I 1111 II Ulllll II I 1 I I II III I II Ifill 1111 [ I 11 I I II 11111111 III II 11 I III I III II 111111 II II II 11111 I I [ 11111111111 I I I II I I I I Ill! 1 t III I 11 11 n Illllt rr rt I (( I 
11911 111 1111111 III II I 111111 If I 1 I II I II I 1111 I III II I II II I I I 1 II I I II I 1 Ilil II I III II [J 11111111 II II I I 111111 II r I I III II I It I I r f r r r II (J 1111 ( I till I r II I III III 
11191 II t II If 11 I 11 II I I 1111 I II II I II 1'1 I I Il I I 1 I III I I I II I I I I II r 11 I I II I I I I I Il I III II I I II I III II II III II I [ I I II I I I I 1 I I 1 [ [ I I I I I I I II I II I [ II I II I I 11 I I II I I (( II I 
1111911 III II I I III I 1111 I II II 111111111[ I I I II I I If 11111 I II 11 1111111 I [ I I I I ItIIIlII 11111 III II I I II I I 1111 II I I I I I 1 I I I I 11 I II I I I I II I [ I I III II ( I III III I I II II I 
II II 191 I II 111111 I II 1111111 In 1111 I 11 I II I 111 I 11 (111.1 f III II I I I I III I I II II I I I I II I I 1111 I I III IIlI I I III I 11111 I II r 11 III [I [II f I II I II [I I I I I rI 11 I t fUII I [[ ( 
1111 11911111 U Ill[ II I II 11 II I 11111111 ( ( 111111 I III I II II II III I 111111111 111 I I II (Ill 111111 1111 II III I II II 1111 II II [111 If III ( I 1111 I I III I If [ 111 ( r Jl I II I t I 
11 II I 119 If 1 II II II III I 1111 II [II I I I I II I I I IlIII I II I I I I 1111 II 11111 II II It I III III III II I II I II II I III I (J II II J II II I I I I I I [I [ III I J I I 1 I I II I I I I II n I r I I I [11 f[ I 
111111 I 19 I I I I 1111 I II I 111 I 11 I I III I I I I I I 1 I I I I I I I I 1 III I I 11111 II I I I I I I [ I 111I1 I 1 II I I I 11 I II II II 111 I I 1 I I I I 11111 1111 I I I 1·[ I I r I I [ r f r I II I I I I 1 11 I I I r I III r r I I 
II II IllI 19111111111 III I 1111111111111 I II I 11 I [l I I I I I I II I I I I I III III U 11 I 11111 II I tI I II I I II: III II I 1 I I I I I I I II I I I II I I n 1111 I III I III I II I I 11111111I I II II I 
1111 II II 11911l 11 II II II I II I I II II 1111 II II I III f III I I II I 1111 I 111111 I I 1111 III I II I I1IIIII I III II II II I I III I I I 111111 I III II I I I I I 11 I r r I I II 1 III 1111 II II I II f [ 
1111 11111 119 I 11111l1l1l11I ! 11 I II I I 1111111111 I I I r III I I 11 II I 11 II II I I II I II I I II It II I II 111 I 11 I I II I I I I J I 11111 1 II I III fl J I I f II I I I J I I 11111 III! I 1111 I 11 It I 
IUlIll I II II 91I II III I 1 II I II I II I I I IIll I I 1 II II II I I 11 I I II! 1 IlII 11 I [ II I I I II I I I I III J I f I III I I I I 11 I I II I I I I I I 11 I 11 I I I I I I I I r I I I I I I [ II I I! [ I 111 I I III [ I I r II r 
1111 1111 I 11 I19111I II I II I II I HIllI I III III II II I 11111 I I I II I II III I II I I 1 I I 1 II III I II I 1I111 II 11111 I III I III I I II II I II r 1 I I I I II I I I 1 I I I I 11 I II I I 111 I rt III I If I 
Ill!IIIIllIII!9IlllrIIIlJIIIIIltIIIIIIIlIIIIIIIIIIIII I IIIIIIIIIJIIIJrlLIIIIllflIIJllllIIIIIIJIlIllfIlllfIIIIIIIIIIIfIIlllflIIIIII[IlfIIIIIIIIIII 
11 11 II II It 11111911 II 1 II II I I I II II II III If 141 II III I Illi I I II III I III II II I I I II II II II 1111 r 111 I II II t (( I I I I 111 I I I I 11 I III I rr I I I II I I II fIll II I 1 I1llr f II II II I 
II II II II 11 I 1111 19 I II I II I111I II I II II II f I I 1 I I r 11 II 11 II 1111 I II 1111 11 r II II II I II IlIllllllI II If 1111 II II I lIIl f I II III 1111 llI1111 I t 11111 I[ II III I II I II tI II 
1111 I I I I I I I I I 1 I 119 { I I 1 I I I r I I I I I 1 I I I II I I I I I I f r f I I r I I i r I I I 1 I I 1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I r I I I I I I I I 1 I I I I I I I I I ! I I I I I I I I I I 1 I I I I I J I f I I I t f I I I I ; I r ' 
11 II II 11 Ht[ II I II I q I I II II I I II III I l[ II I I I II II Ill[ III Illlll II II 11 I II 1111 I IIIl II II II III 1[1 II II II I I I I I I I I I! I I I I II I I I I I I I [ I I I II I I f II I II I II II I [ I I II r II 
rI liB I If 111 1111 I (19 II II II Il II I 1111 II II II II II 1111 I [I I I II I II II II II I II II II IIIl II I lllI III III II III I I II I I I I I 1 I I r 1111 I I [ II r II II I 111111111111111 I I II r I I 
( I 1 I I I I 1 tIl I I I I 1111 1911 I I III I I r II I 1 I I [ [ I 11 [ I I I I I I I [ II I 11 r I I I I I I I I! II I I I I I I II I r I I I II [ I I I I [ I I II I 111 I I I t 11 I I ( I I ! I I I I I I [ I I [ I 11 1 f I I i I I I I I I I r I I I t I I I I I 
Illlt II II H I 1111 I II 11 q II I 1 I III II 11 II I II IiI 11 I I I I II II I II 11111 I I I I I II III I I 1111 I I II II II I II I I II I I I I I I III I II i II I I I I [ I II I If 1I I I I II I II II I I I I I I I I I I I r If I 
P I II I II II II III II I II I 1911I I If II i I [I II III I II II II I II II [l II II I II II I II I I!l II I t II IIIIII II I II II II I II II I I I I I I II I I II J I I I rI I tI I I I II U J I I II J 1 11 I I II I J II r 1 [ 
II I II II II fill Ii II I If III 9 I I II II t II II II 11111 II I II II I I I r II I II II II I I I I [ II I II II II II I I I III I I J II II It II I I I I I I I II I I I I I I I I II Ir r 111 i II II I I II II III If II If I Ii [ 
111 11111111 I 11 II IIll I I I 1911 I 1111111 11 II I II I I II II III I I I II II I II I I I I II I I I I I I II I I I I I [ I I I III I r I I [ I I II fI I I I I I I I I I II I 11 II tIll i I I I I it iiHil it I ( f nn t iii 
II III I lllI I I !l111 I [t I III 19 I I II [ II 11 II I! r 1111 I III t II [ II I II Ill[ I I I I II 1111 II II II I II II II II II I If I III I I I I I I f II I II II I I I II fI f It I I I I I I rr 1 r II I II I t I I I II II I 
III1IIIIIIIIIIIIIIIIIIIll19IIItIIIIIIIIillIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIrllllllIlllllIIlllIrIIIIIIIlllIIIIIIIIiIlllfIlrrIIIIIIIIIIIIIlilfII 
II I I III II II II I II I I III I I I I 119 I II I 1 I II I II I II I II I I II I II I II IlIl I I I III 1 II I I II I I II II I II III r I I I I II I I I I I r [ I I I I I I I I I I r I I I I II I r I I II I I I I I III I II II II I I ( I [ Ir I 
II II I II fI I II II I II I tIll I I I I I 191 II I II II III I I f I II 1[11 III f 1 I II II II I I III I I I I I I II I I I I I ( I I I III I { I I I J II II I I I I r I I II I I I II I I [[ [ I r I I I I I II I I I I I III I I r! I I 1 ( I I I 
11 II It I II II 1I1i 11 Ill1l1111l1l9 II II II I I II I I III I II 11111 IlIl II 1111 II II I II I 1111 I II II I III III II III I I III I Ii I I I I I I I I 1 I I I I III [ I II I ! I I II I II I I II r II I I I I I II I 
111 II t 11 I H 1111 II II II III [ II 11 191 III II III If 1111 II I II I 1 II II I III II II III I II I II II II I I I 1[( J II 1111 I I I I II f I I I I II I I III I I I I I I r I II r [! I III r II I I II I II I It II I II 
II It II II II II 11 I II II II II II III I 11 q I II II IUlfll1 I I III1IIl II I 1l II I 11 I I II II 11 II II II III It ! I I If I III II II I I I I I I I I I III I III rr II ! I I III I III I r III III III I If I HI 
I II III II H I II I I II I IlII I I I II {II I 19 If II I I I I 1 I III II I II II II II I I II II I [ [ 11 II II I 11 I II I II II I I [f t I I [ I I I I If I 1 I I I r I I II I I I I I I [ f r 1111 I I I r I I I I f 11 I ( I I I I { r I II I I 
II II I II I lIlt II I I I III I II I I I I II II II911IIllll I II II I f II 1I 1£ 11 II I I I III I II II II II II II I fill I III I I I I I I I I I I III I I J II r I I It: I I I I I I I I I I I I [ II r I III I t I I I I I I I! II I 
III I 1111 11 I II II II I II 11 11 I III II II 119 II I I I II II II I I I II II I I II II II II II III I [ I I I I ( I III I I I I II II I I II II III r I I I I I I I II I II I I II I r r I I I III I [ I II I I I I l! I f I II I II I II 
till 111 II J II 11 I I I II 11 Il I III I II II I 119 I II I I i III III III [ III II I I 1111 II I III I II II I III II I 11 II I I II II I I L I I I I I I I I I I I I I I I J II I I r I I r I [ I J I I I [ 1 I I I I I II II I II 1I [( ( 
I III II III I 11 II II I 11 I I I I I I III II 1 If II I q I II f I [ III I I II II II II I II II II I [ I rI I I rI I II I I II I I I I II I I I I II I I I I I I I I I I I I I J I 11 I I I I I I I I I I I I I I I r 1 I I I II I If I rr I I I If I II 
III II II III II 11 ( I [ I II I 11 I III I I I I I I I II J 9 I 111 III I III III 1 II II III I I II II I If I I I II I I 11 I I II I I I III I III I I II I I n I I I I I I I I I I II I I r II [ I I II I I I I III II I II I I I I II I II ( 
II II U II II II 11 II II III I I II J I I II II I II II 19 I II II II III II II II 11 [! II II II I I I I II II I II III I I III I II I I III II I II I I I I I II I 1 I [ II I III I I I I I I II I [ I I I I I II [ I I II I J J It [ II 
II III II I II 11 11 I I II I I III I I IlllI 1 II I II I II 91 I III II III Ii III I I I II I {II III II II I II II II II II I I I I t 1111111 I I J I I I I I I r I I I I [ I I I I I II f II II I [ ( I r f I I III II I I If I I I If r 
11 I II I I II I I I II I 11 { I I I 1 I I I I I I I 11 I I I I I I ( f 1';1 I I I I I I I 111 I I I I I I I III I I I I I I I I I 11 I I I I I II I I 111111 I I 11111 I I I I I I I I II I II I I I I I I I I I I I I I I I I 11 1 I I I I I II I I I I I I [ I r I I 
II 111111 IlII II II I I II I II II I 1 II I III III I III I q 1111111 J I I III I I III I I I II I II II I 1 III I I II I III II I II I II I I I I I I I I I I I I I I I I I I I I I I I [ II ! I II I I I I I III II I I I r I I II I I J[ I 
HIli r 11 III II I 11111 It I I I II I I { 11 I ! 1111 I II II 91 II II I II II II I 111 II I I I I I If 1111 1111111 I III 1111 II II f II I I r I 1 I 1111 II I II I I f I I I I I [ I I I I fI I I I f I I I III I II I t 11 f II 
11 111[11 II I II II II I 11 I II I II II I I I II I II I 1 II I 1 I 9 I I I I 1 II I I II 1 I I II I I I I II I I 1 I I I II II II II II I I I I I I I II II I I I I I I I I I 1 I I I I 1 I 1 I I I I I I II II I I I 111 I I r II I II I I I 11 1'1 II I 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIlitlIII11IIIIIIQIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllIIIIIIIIIIIIIIIflIIIII 
UtI II I II II 11 III I I II I II I II I II I II II I l[ 11 I II I I 191 [{ 11 I I 11 II III I I III I I II 111 II I II I I II III I I I I I II II I I II I IIII II I I II I I II I II III I I I I I I I II II II I III I I lIII II I 
III U III II II I III 1I1l1l1 I II II II I It 11 I III 11 I I I II q f I I I II r I I II III II HI III I r III II III I III I III II III I I III I I I I I I III I 1 I 1 II I I I II II II I I J I I I II I 111 II I I If II f I I 
tIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII19111111IIIIfIIIIIIIIIIIIIIIIIIII.IIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIllIIIIIIlItIIIIIIll1 III 
11 II I (III III I II 111 I II JI I I II I II I II II I II 1 I III I II I [9111 II I II II III 1111 I I II r 1111 I II I II I I I I I I II 11 I I I [ II 1 II I I II I II I I I I I I I I II I I I 11 I I 1 II I II I I III ncr II I I I 
II 1111 I III II Ilil I II UIIIII II II II II III II I lIn 1 r 111 9 I 1 I II III I II I 1111 I I [II I II II {{II 1111 I I II I II 11 I I I I! I I I 1 II I ! I I I I 11 J I I II I 1 I I I J II I I In I ! Ii 1111 ~ JIll I 
11 II 11111111 ~ II II II II I II rIll II II I 11 III II 11 II II II I 1911 11111 I I I II I I III II I I I I IlII I II 1111 I I II II I I II Ill! Ill! I 11 I I I II II I II II r I I I I II II I II! II If l { [ r II I i I 
11 II I II I 11 II 111111 I 11 1111111111 11 I III II II I III I I II I 191 II ! ( I 1I 1 I II III I I I I t II II II II II II I I I II II 1111 I I I II I I I H I i III I I I I r II !l iI II I II I iII I I I I I I I r III n L 



111 I III III III t II II 11 Illl I II 1111 II 1 I Il 111111 [ II [11 [ 1[91111111111 I II II 1111111111111 [ 11111111111 1 lilt [ 1111111111 1 II 1 1 III f [ 1 1 fIt I III 111111 I II I I II III 
11111111111111111111111111111[[11111[1111[1[[11[11111911111111111111111IilllllllllII1111111111[[II[[IIlllIl[lI11111111111I.IIIIllI11[[[IIIIIlllr[ 
11 III I If 11111111 II 11 III 1 II 1 III [l 1 IIIl Ii 111111 II [ II 11119111111 II 11 1 111111111 1I1l1l111l11 II I I11111! [ [ [ II 1IIl II I II [ [ I I 1111 [ I [ t II [ I [ 111 [ II [ II [ I II ttl 
1111111 I( 11111 i II III III I 1111111 II tIll II 1 I I III I 1 III 11 II 1911 1 I I 1111 I II III 1 I 11 II II III 1 11111 I II 1 1 [ I 1 I I IllI I I I I I 1 I 1 1 I 1 [ I II [ I I I I II II I I III I II I I II I I I It [ 
III I 1 r II [ I 11 { 1 1 II ( I I 1 ( 11 I I I { I I [ I I { I I [ I [ I I I ( I ( I I [ [ 11111119 [ I 111 1 1 11111 I I ( 1 II III ( ( 1 I ( 11 [ 11 I I 1 1 I 1 I II I U [ I I [ I I I [ I I I I 1 I I II I I I I I I I I I 1 I I. I I [ I { I I r I ( r I til 
11111 11 II 11 U 11 IIlt , 1 1111 11 III [ 1 II 111 I I I I I II I 1111111 I 11 [ I q II II 1111 II 1111111111 II I III [ [ lJ 11111 [ III [ 111111 I I ! ( II II I [ I I 1 ( ( III I I I I [ [ [ 11 [ 1 ( II I II II III 
III I1111111l1I lJ II I I I III I II [ III I I II [ I III I I I [ II II II II 1111 II q 111 111111111 Jl tr III I II II IllIl1 II It II 11 II I I I I I II II [ I 1111 I I ( III I III I I [ I ( I I II I I I II ( [ I II r 
I I III t I 11111111 I 11 1 11111 I I 111111 I I 111111111111111 [ III (1111191 I 1 I III I I I I 1111111111 I I 111111111 [ 111111 I [ 1111 [ 11 I I [ [ I [ III [ : II I [ I [I I ( (I I 1[( [II [ I [ ( I I I 
11 II lIIll! I 11 III I 1111 1111 II I I 1111 1111 1 II III I I III I 1111 I I 1 llllq II 1 11 I II I lit III I 1111111111 II II I 1 [II [I I I III [ [II [[ [ [11 [ I II [ 1 III I I I [ ( I (1111 I ( Ii [1111 r I 
1111 II 11 till Illill 111 I H 11111111 It II I II 1 11 I 11 I (Ill [II 11 I [ I 1119 I Bill! I I II I II II II II II [1111 Ill! ( 1111111111 I 1 I I [I I I I I I II I III I I [ 1 I I I II I I I I I [ I I II [ tIl 
1111 I I I I I 1 I I 11111 I 11111 III [I I I ( I I I 1111111111 III II I [111111111 I 19 [1111111111 I II I 1 11111 I III 11111111 ( 1111111 II I 11 [I I I I 1 I 1 [ I II I 1 I I III I I I I II I 1 I I I I ! [ I I 
1111 Illllllill I I II I H1111 [l 1111 Illlllllill 111 111111 [ III IlIllllI911I III II 111111111111 II II 1111 [I [ [t II II [1111111 I [111111 II I 1 I I I I [ [[ II I I 1 III I I r 1 I II I 
II II tlIl II 11 II II II r I II I III I II 111111 II I I I 11 [ III [[ I I 1111 III I 11 I 1119111 II I II I 1111 I I 1 11111111 11 1 [ I II I I I I I I 11 [ I 11 I III I III II [ I [ II I I I I [ I I I 11 [ , r III I I I [ I 
III nil 111111 II II I II III III III II 11 II 11 11111 I I 1 I I III II I 111111 111111 91 II 111111 1 It 1111 I I 1111 [ fI ! 1 I III I 1 I I I I I I II I II I I [ [ 1111 I I I I II I I I I I I I III I I I ! I I I !! I 
11 II r II [( II III II II [lllll tI I 11111 1 1111 [I 1 III 1 I II tIl I 111 I I Ill! 11111191111111111111 11111 [111111 1 I I [II I I I! I 1 I I I I I II I ( I I 1 II I 1111111 I III I I I 111I1 f I f I I I 
I I I 1 I I I I I I 1 I I I I I J I r I I I I [ I [ I I 1 I I I 1 I I 1 I II 1 I 1 I I 1 I I I 1 I I [ I 1 I [ [ 1 I I 1 I I II 1 19 I II I I I I I I I I I I 11 I i I I 1 I I 1 I I I I I I I I I [ I 1 1 1 I 1 1 ( I [ 1 1 I I I I I I I I I I I I I I I I I I 1 I I [ I I I I I J I I I 
111111111111111111111111111111£11111111111111111111111[IIIIIIIIIIIIIQIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111[![[IIIIIIIIIIIIIIIIIIIIIIItl[IIII 
11 U I Il II II I I HIll II I III 11 I llllil Ill1 II I [ I II [ I[ IllllllI 111111111111 119111111111111111 I 111(1 [ I I 111 I I [ [ 1 IIII [ III I II I t I J I I I I I I i I II I I I 1111 I r I ( I [ I II I 
II II II II II I HIlI II I 11 III III I III I I II II II I I I [ r III [ I II III IlII I II 11111 1l1I 9111 ill II i III 1111 II II I 1 I I II 1 I I I [ II [ I 11 I I I 11 I I I I III III I I I I I 111111 [ I I I I 11 r I I 
11 I 1 II II I III II I I II II [II 1 lltIlI I 111 II I II III III III , III II I I tlIlIllll If 1111911111111 11 III 11111 III! [1 II II [ II [II [I II [I I I I I I I I I I I I [1 I I I 1111111 I III II I I I 
III II 1 II II Ii 11 II I[ ! iI [l II I 111 I [ II 11 II It I I 11llllI 1111 II 11 II 111 LI I II 1 1111 191 111111 Il II 111111 1 I I I I [ I III II III 1 II I 1 [ I 1 I I III I I I I I I III 1 II 1 [ I I [ i I ! I I I I i I 
III I I I ! I I I 1111 I 11 [ I I I I I lIt [ I I I 1 I I 111 [ 1 I I I I I I I I I III [ 1111 I I III 1 I 111111 I 1111911111 I III I 1111 { II I I I 1 II I r I f I III I I r 1 f I I I I 1 I I I ! I I I II I II I I [ II I [ I I I I I i I I I r 
I II I II II [ [I 1I IlItI II I II I [11 Illill II II III I II II I 111111 I II Illllll II I II II II 11191 I 1111 [ 1 II 1111 11 [ I I II I I II II [ 11 I 11111 I [ I I II 1 I ( III ill 1 I I III I I I I I 1 I I I I 11 
J I I 1 I II lIt 1 I I I III I 11 I I [I I II I I I I I I I 1111 ( II I 1 [I I I I 11 I 1 II I I I I 1 III I I II III II I I 1 19 I I III! 11 I 111111 I I II! I! ! I I I I ! I I I [ I III I I I I I [ I I II I I I I J I I I I II r I I I I I i I If i 
I I I I I I 1111 I I til I 1 I [ I I ( 111 I 1 [ III I 1 [I 1 I I [ I I III I III 11111 I 11111 t 11 I 1 I II1II t I 11119111111111111 I I I f I I [ ! I I I i I III I I I I 1 I I I I I I I I I ! II I I I I I I I I I I I I I r I I I I I I i r 
I! I I III I II 1 I 11 I I t tIl I ([ I I 1 I I I 1 I I 1 I 11 I [r I 1 I [1 1111111 [I I III I II I 1 11111 J 1111 [111191 I I I I II I 11 I II I I I I I I I I I I III I I I I I I 1 I III I I I I I I I II I [1111 ( III II I , I I I I! I 
I I I I I [ 1 t I I I I I I I 11 I I I 1 I r (! I [1111 J 1 I I [I I! L {r II I I I II I III I III I I I [t III I I II I I I I 1 11119111 I I 1 I I II [[ 1 I I I I [I I I I I I I I I I I I I I I III I I I I II I! 11 I I I I 1 III I [ I I 1111 i r I 
11111 I I t I I I I I 11 I II I 1111 I III I I 11 I III I I II I 1 I [ [1 [I I I I I I III I 1 I III I III I I I II I I I I I I I I 19 111111111 [I I II I I I r I I I 11111 I I I I I I I I f II ( III I I III I 1 111111 tit II I I II I 
II II 11 II I I II I II[ 1I II II 11 I llIlllli II n II I III I fill III II I iI 1111 1 II 1 I I II II II III I 11119 II 1 II III III II I 1 I I I I I I I I I III I I [ I I I I I I I I ! I [ I I I II I II I I I I I I 1 ( I I r i I I 
I I 1 f I I 1 I I I I I I II [ I I I I 11 t II I I I I I I 1 I 1 II I [I I I 1 1 [ I 1 I I I 1 1 I I ! I I I [ I I 1 I 1 1 I II I I I I t I I 1 I 11 I I 19 I I I 1 I I I I I I 1 I I I I I I I I I I I 1 I I I I I I I 1 I I I 1 I I I 1 I I I I [ I I I I I I I 1 I I r I r I i I I I 
I I I III I I I III I II [1 r I f I 1 [11 I 11 1 I I 1 I [1 [I I I I [1 I 11 I I III fIll I I I I 1 I 1 I I [I 1111 r 1 I II I I I 1 11119 I 11 II I I I I I I I I I I [11111 I I 1 I I I I I I I I I I I III I II I I I I I I I I I I I III I I! I i r 
I II I I II! I II I I J I I I I I I 1 J I I I I I I I I 1111 I III I I II r II I [ II I II I II I 1 I [: I I I I I I [I I I I I I I I I II I I I 1 19111 I II I I 1111 I I I I I I 1 I 1111 I! 1 I I I I I I I I I I I I I I I I II r I I I I I I I I III I! I 
III IlllI I I 1111 1111 II I II II I [ II [ [II ( [ II II I [ II 1 II [ [ 1 [1 I II 11 11 I I II I [ I I 11111 II II I III III II'iI I III III II II I ( II I 1 Ill! I I II I II I I [ I IiI I [ 1 I I I I I I I I I I I I I 11 [ II fl I 
II I IlIl 11 11 II I II II I I I III II I 1 II II II III Ii 11 I Ill! I I [I II II 1I 1 I 1111 II I llll II i 11 I II I llllll 19111 II I I r [ 1 [ III [ [ II [ I [ [ II I I I I I II II I I I I [ I [ I [ I I I I II I I I ! II I II I 
I II II II I II 1 II 111 III I I I I II I [Ill 11 I II II II I II II 1l1l II 1 II II I 1 II I I I 11 I II II (11 II Il II 1 II II I 11(H II III II II 1 II 11 II I I I II [II I I I II I [ ( 1 [II I II I I[ I I I r I I I I I [i I [I 
I 1 I 1 I 11 II I I I I I I I I I I 11 r I 1 1 I I [. 1 I I I I 1 I I I 1 I I 1 I [ I I I I I III 1 I I 1 [ 1 1 11 I I I II I I 1 1 I I 1111 I I I I I 1 I I I I I I 91 [ I 1 I 1 I 1 I 1 I I I 1 I I 1 I I I 1 1 I 1 [ I [ [ I r I I I [ I I I I I [ 1 I I I I 1 I I I I I I I I I I 
UtilI I II II 11111 II [III 1111 I lilt II I III II I III III II I II III I 11111I 11 II 11111 II II 1111 I II II II 11 IQ I I III 11 [I I [1111 III II 1 II11 [[ I I III [I I I I I I II I II II I I [I I I II [ 
1111111111 II II I I Illi I II II Itlll II II I 11 II II I II I I I II II I I II 11 I I II I II II II 11 II II III 11111 I II I Ii 1911 I I II I 1 I I [ III I I I filii I I I I I II 111 I I I III II II I I I I 11111 II i 
11 111111 I 1i II III I II I II II II III II II I I [1 III III [l Il 11 I IIIl I I II II II II II II II 11 11111 [[ II 11111 I II I9111 II IliI IlIl 1 I III III 1 [ I I I I I I I II I I IlIII II I Ii II II II II I 
1 I III I I I I III I I I I 111 I I I I I I I III I I 111111 II I 1111 111111 [Ill I II I 1111 I 1111 I I I I I I 11 I I I I I I I 11111 I 1119 I III [II I ( I I I I I I I I I I II [ 1 I I I 1 I I I I 1111 1 II I I I I I [11111 r I I 
III UtI I II II I 1 II II 1 II I I II I t II II I I II II II I II[ I 11 II III I I 11 I II 1 II 11 II I 1 1 II II I III I II 11 III I 11 II I I 19 1 I 1 I I I I I I 11 I I I I 1 I I I I I I I I [ I I I I I I I 1 I I II I I 1 I I 1 ( I I I I ! I : 
II II II II I II I II I ( [ II II II II III I XlII I II I III I I II I [} (II II I 1 II I ( I 1 II 1111 I 1111 II II I II II II 1111 I II II 1 1911 1 I I [ [ II I I I f I I II I I I I II 1 I I I I I I II [ I I 11 I I II II III I I I [ 
I II I II 1 II 1 ( 1 II I II It 1 II 11111 1 t II I III 1I111111 ( I 1 II III 1 III I [ 11 II II I I III 1111 II 11 II I I II I II 11 II I I 1119111 I ( II II I I I I I 1 I I I I I r I I ill [ I I I I I [ I I 1 I I I I II I I 1 I I I I 
I II I 11 I II 1 I It II I II 1111 II III Illllll ! 11 III I I III II I III 1 I 1111 III II II II II II III II I II I I II 11 I 1111 II III 19 ( [ I II I t I [ I I I I 1 I I I I 1 II ( I 1 I I 1 I I [ [ I I I I II I II I I II I II ( 
11 II 111 II I 11111 II 11111111 111 [II 111111 lllllI II I I 1 II II 1 I 11 I I I II 1111111 I II 1111 11111111111 1 I I 11 I 1 [ II q I II 1 I 1 II I 11 1 II III I I [ I I I I I 1 I I I 1 I 11 II I II I 1 I 1 II I ! I 
III I I II I I II I 1 I I I 1 I 1 I I {II II 1 I 1 II I 1 I [II III I 1 11 [ 1 I 1111 I II 111 [ 11 I 1 I III 1 I I 1 11 I 1 I I I II [I I [1 I 1111 1111 I I I I q I I [ I I I 11 I I 1111 I I 1 r I I I I II I 1 I I I 11 I I I I I I r 11111 II I 
It II II I n II II II 1 II I I II 1111 I I II II III II III I III II II I II I II I I 111 IIllIlI [Ill J[ II I II II 1111 1111 Illl I I [III 19 [II II I I I II I 1 [II III [ I r I I I I I I I III I II I I I I 1 I II [I I 
I I 1 I I I I I I II I 11111 I I 1 I I 11111 I I 11 I! I 11 I I I I I I [ I I 1 I I till [ II [ III I I I 11111 I I I II [ I I I I II I I I 11 I II 1 I 1 I III 1 II [ 19 I I 11 I [ 1 I II 1 I I I 1 I [ 1 I I 1 II I [ III III [ 1 11111 I [ [ I [ I 
1 I I I I I I I I 11111 I I II I I 1 1 I 1 I I 1 I I III I I 1 I [ I 11 I I 111111 I I 11 I 1 111 1 I I I I 1 I I 1 1 I I 1 I 11 I I 11 I I II l 1 11 I 1 I I I 1 1 1 I 1 I r I I I 9 1 I I 11 I I 1 I 1 I 1 I I II I [ I ( I r I I I 1 I 1 1 I I [ 1 I I 1 I [ I I r I I 
1111 I II III I tIll I I II III II II I Ull II 1 1111 II II III I I II II [ [111 I 11 I II 1I11111111 II II II II II I II I III II [1 I 1 I I III I91I II I I I I II I I 1 I II [ I I I 1 I 1111 [ I I 1 1 I II I! I II TI I 
III II I II I I I II I 1 [ II 1 III 111111 II 11 [ II II 1 111 [II 1111 1 I 111111 II II 111111 II I II I I I I II 1111 II 1111 II III 111111 1 11 1911 1 I I III I 1 I 1 I I I I I 1 I r I I I I [ I I I I I I I III I I I I 11 
1111111111111111[111111111111111111111[111111111111111[111111111111111111111111111111111111111[1111111191[11IlI111IIII[IIIIII[IIIIIIIlltIIIIIIII 



111111 1111 II 111 II I II II I III II III II 111111 I III III II II II II 11 I I II III 1I I I I It 1111 [ I III I II I 11 I [I [ III II [ 11 II I [ 11 19 II I 11 II II J I f rr III 1 J I I 11 f I I I [ I III 1111 I [ I 
11 II 1 II II 11 11 II II 1111 II 11111 III I I I 11 I n 111111 I I !I11l1 J I II 11 I I JIll I I II J 111111111111 I III I 11 I III f 111111111 I I q 1111111 f I If I I III ( III I I I ( I [ II II I I III ! I I 
1 II II II H III 11 II I It 111111111 IllI I II II II [ [II 11111 1111 I II II III 11111 n III II (I [ (111 III 11 II III [1111 111111111111911 1111 II II II I 111 I III I II 1 [11 [ II [I II III 
I 11 I III II II 11111 III [11 1111 I Il II 11111111 ( II II I [1 (1 II I [{Ill II II II I IIIII II I II Illlill III I 1 II I If I I J II I [ I 111111 flq I I I III I [J II [ I [II II III I II [I I II [ r I r II r 
11 II III I II 1 II 1111 It I II II II ( 111 I11111I III I 11 II I 1111 II II I II 11 II 11 111111 II 1111 II lIt II I I 1 1111 Il f 111 It II 1111111119111111111 I I I II III I 1111 t 1 III I I f I I III 
1111 1 tI 111111 11 I I II II J 1 I III II llllll IlIlIIIIIlIlIIl II I II 1111 I 1 I III 1111 III [ II II I I I Illl I I I II I II If III III II IlIIIlI 'H III I IIII I I I II II II II III I I [ [ I II I III 
111 II 11 I II I I 11 1I 11 I I II II 11 II III III I HIlI 1 II III 11111 I II II I 1 II I II I I 1 I I I II ( III III I I fIlII I III II 1 I II II II Ifill III II [q I Ii II II til I-I IIIl I ( III I 11 I III I II II 
1111111 I I I 1 I I I 1111 I I t II {II 11111 I I 11 I I 111111 [ I 11 I 1111 I I I I [ II I I I I I I I I 1111 I I I I I J I II I I I I I I I 1111 I II II I 1111111 [ t [ I 11 [q [ I t I I I I I r I 1111 I I 1 r 1111 ( I I f I I [ II f 
11 II 1111 I II III II If I II I II I I 11 I II II 11 II I 1I111 I I 11111I 1I11 III I I 111 II I I II II {[I I III I II I lIII I I ( I I . (II II I I I III II I 1111[ Iq I I II r I I I 1 I I III [ 1111 I II I II I I 11 I I 
lit III II II 111 III n I 11 II 11111111111 I 11 [Ill ( II I It II I II I II II I Ill! IfIll 11 Ii II III IJ I 11 I I I I [ II I [ til r II I II I ( [ II I II I 1 !l I 191 [[ II I 1 I II II 11 I III [{ 11 I (III II I 
1111 II III 111111 Il II I 1111 II II 1 I I I II J 1( III II II 1111 I II 11 I III II II II !I I II [II II III I[ I I I I 11 II I IIIl I I I I I fl I II lUll I II I I II [9 II I I I I I It I II I II 1111111 I [ I I II [ 
[lUll I II II 11111 I II It III f( II 1 • r I I II I III III II [ III ill II II III I lIt I II II II II I (II 1 I I I I II II I I I [l III I I [ I I! I II I III II I I I I I I II 9 I I II I I I I I I I I I I I IIi II I I I I I II I . 
I I I I i I II I I I I I I I I [ I I I t I I I I I I I 1 I I [ I 11 I I I I J I I I 1111 I I I I 11 I I 1 I I I 1 I 1 I I III I 1111 [ I I I II [ I I 1 I I I I I I I I I I ( I I III I [ 1 I I I I I I I I I I I I I II·:) 111.1 ( 1111 I II I ( I [ I I I I II I III [ 
II tIl 1111 I II II 1 I I II III ! [ It I II I I I r I III II I I I [ [ I II I Illl I II III I I I I 11111 I III II I I I I! II II I I I II I I I I I I I I I I I I II J I I 11 I 1 I 1 [ I I £I I I Q I 1 ( I I ! 1 II 11 I I [ I I I I I I I It !l I 
[fI II II 1111 II I II II n II II II I I IfIll II I III! It I I III [ 1111 II II II II II I 11111111 I I I[ I III I 1111111 I [ I I II II II I I I I III I I I Ii II II r r II : Q 111 1 !I I I I II II I II 1 I I I III I I 
II III II I I 1I II I 111 III (l I I II III II II I III II 1 I 1 il I II I II Illlll I II I II 11111 III II 11 III rI I II [ I I Ill! II I I I I I II 1111 III 1 I I III ( ( I III II 9 I I I [ t I I I 1111[1 I II I J t r 1 I [ 
11 n II II It l[ 11 II II I II III I[ I I III I [1 I II lIlI II I II II II 1111 I 1 II I 11 II llllllI 1 [1 I rI II I I [ I I I I I [ 1I 11 II II II I I I 1 I II I II II I I I I II r ( I fI 9 [ ( t ( r I III I II II II II ( [ 11 I 
II 11 Il II II I II IIII II II II III II II I II II II 11111 I II I I l!lll 1 II I I II 11111 II I II II 1111 I II I I I I I [I I I I I II III III I I 1 I 11 I III i I I rI I I I II II fI9 HI I III III [ I It I II [ rIll 
II II III II I II IllI II rI I II II I II 11 J I II I III Ii I 11 II 11 IlL II 1 III 11 III II [ 11 II I II 11111 Ir I [{ II I 1 I I II [II I I [ II I [ I II II ( [ I I I I III I [ f I 1 I I [ 1-11 [ I II f[ I Illf II I I II II I 
111111 I I I I I I I 1111 I! 1 {Ill 1 I II I 1111 I II 111111 I III 1111111 I I II I I [I I I I I I I I I I I t I I! I 1 I I I II I I I I 1 [I I I I 111 [11111 I I I I I I III I II I I r r II I II [9 I I r I I I I III I I I I! I! 1 I I 
11 I I I I I I I I I I lIt I II I I I I I I 1 I I I I I 1 I I I 1 I I I Iii I I i I I 1 I I I III 1 1 I I I I I I I 1 I II II I I I I I I I I I I I I I I t I I I I 1 I I I I I I I I I 1 I I I I I I I I I I I I I I I I I I I I I I I I ! I 9 I I I I tIl I ! I t I r I I I I I I 
I I I I I II I I I 1 III I I I I r I I I I I I I II I r I I I I I I I It I I [ I I 111 I I, I III I I I I I I I I 11111 I II I I I I I I I I 11111 I I I I II I I I t [ III I I II J I 11 I II I I r I I I I I I [I r I I [ I!<; I r I I I I I I I I r I 1 II 11 I 
I I I I I II I I I I I I I I I 11 I i I I I [I I I I I I I I I I I I I III I 11 (I I III I 11 I I I I II (I I I I II I I I 1 I I I I I 1 I [I [I I I r II I I I i I III I I II I 1 I I I I! I I II I I I I I I I I {I r I I I r I I 19 [I I [I I {I III I I I I I I 
I I 1 I 1 I II I I 1 I I I I I I I I 1 I I I r I I 1 I 1 I I I I I I [ I 1 I I 1 r I r I I I I [ I I I I 11 11 [ I I I I I III I I I I I I II I I I I I I I { I I I I I I I I I I 1 I I I [ t I I r { I I 1 I I I I I [ I r I I I I I I I I I [ t I r 19 I I I I I I I I I I I [ I ! I I 
lilt Ii II II II 1 II II rr 1 II 1I I II n II 1111 fI [! III I I IIIII! II 11 t 1 It II I II I II III I I It [I I 1I I I 11 I II It! II I I I III I I I II I II II I I I I I r r I I II r [ r II r I I II 19! I I rr I I t I II r II I 
III I I I 11 III I I I I I I I III I I 11 I I I: i I I I I I Ii! IIi [ I I I I I I I I [1 I I I I I I 11 I I J I I I I 1111 [I I I I I I I 1 I I I I 11 I I [ III I I I I r [ I I I I I III I r I I I r I I I i r I I I I I ! I I ill 19 I I I I [ I 1 r t r I r r I 
I II I II I I I1li II II I II II II II II I II I II II 1I r II II I I II 1I (II I II It II II II I iii ililI 1 I I [ I 1 [ rI I I I I I I I I I II I II t II I II II II I I I II I I II I !! ! II r I ! n I ! I II! 9 1111!! l! II II ! 
t 11 I II III II II II I I tIl[ II T II II I II I I I I II 11111 I II II I 1 I III II II I III I I rI I I II II I II II II II 11 I I I I I I II II I I 1 I I II I I III J I ! J III I I I I II I I I I I I I I t I I I II '11 r I III II I II I 
IIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIrlrrrrllrrIIIII[IIIII9III[IIIIIII 
II n II II t II II II 11 I II 1 II I III III I III I I I II II I 111 II I I I II I I 1 I 1111 I I I I I I [I II I II I I I [[ I II I II II I II I II II 1 I r I I I I I II II I I I I I I II I II! II 1 I I Il IJlllI I [C} I II rr rI II I 
I II II II II I I II II I II II I 1I ( 1I II [I [II I III ! I I IIi I II II II II J[ II 1 I 1 II I I [III [ II II I III [II I (II II II II II I I II II I I [ I III I I II I Ir I II I II I I I r r II t II I II I I 119 ( I I I I I t 1I 
I II II I II I n I II I I II I II I II II I II II I I I II I II II 1 II II [ It 1 II I I II I 1 I III I II ( I II II [ I II II I II II I I I [ I I I rI 11 I I I I I I I [ I I II I I II I I II I I ! I I II Iii I I I { I I I I I rI 19 [ I r II f I I 
I I I I! 1 II I I I I 1 III I I I [ I 1 I I I I I 1 I I I I I I I I I I I I I I I I I [ I I I I I I I 1 I I 11 I I I I I f I I I I I I I I I I I I 1 I I I I [ I I I I I I I I [ I I I I I I I I I I I I 1 1 I I I I 1 I I I I I t I r I I I I I I I I I I I [ I I I I J ~ 9 I I I I r I I 
II Ill! I II I II I I I II II II II II I 11111 II I II I It I I I III 11111 II III I I II II 1 II I I I I[ II I II I II II I II I I I I II I II I 11 I II II I I I III II I II III I II! I I I I rI I I I I I I III I I 1119 I I I r I r 
t II II II [ II II I III II I II III II I I I II II II [I II I II I II II 111 II I II I I II II II II II III II f II I II I I II I I [ II II III I II 1 £I I I II II II I I I II I II I II I I I r I II I 11 I I r I I I I I I I r 9 II I I I 
II I Illl I II II 1111 I II II 1 II l[ II II I II I III II I II II III I III [II I Ilil I I I I[ III II It I I II III II II [ II I I II II I II I I t I II I I I I I I I I [i II II r II I II I I I I II I I I I I I II 11 II 191 II r 
III I II I II II II III II I II I II II II IlIIII I II II I I II I II I I II II II I I I I I II I I II II I II I II II I rr I II [ I I II I II II [ I I I Ill! I I I II I I I I I II I I II II II I I I II I 111 n III II r I It 19 II I 
llllii II II II [ 1 I n II 1 I II II r II II II II II I II II I II I 111111 II 1111 I II II I I I I I II II II II I II II I I I I I I II I II II I I II I I I ! I 1 I II II II If II I I r II I I I [ [ ! I I I II I I I II II I rr I qII 
Illlllll II I 11 III II rI II II I II II II II 1 I I I II III II rt II 11111 III I I II II I II I II II II I [I I II I I II I III II I III I [I I r II I I I 1111 I I i I III I I I I I I! I I I I [ I I I II I II I I I r [[ rI 19 I 
1111 I II I II II I I 1 II I 1 II 111 I I I I I I 11 iI I [ I II [II III I I I I I I I I 111111 I I I II I I III II I II I I 11 I III II I I [II I II I [ I I [ I I I 11 II I I I I I I 1 I I I II I I I I I I i I.I I I I III I I I I r I I I I I rt 9 

res T COMPL HEO 



DT 0043 
Page 35 

00010-
00020- OT 0043 
00030- DIAGNOSTIC TEST FOR 
00040- 1620 ON-LINE PRINTER 
00050-
00060- LO~ICAl FUNCTIONS PERFORMED 
00070- CARRIAGE TEST 
00080- INDICATORS 
00090- FORCE ERRORS 
00100- WRITE ALPHA 
00110. WRITE NUMERIC 
00120- DUMP NUMERIC 
00130- REGISTRATION 
00140-
00150- CONTROL ROUTINE 
OOlbO-
00110 OORC 00402 00402 
00180 B START 00402 49 00500 00000 
00190 OORG 00486 00486 
00200 MON OS ,18117 18117 00000 
00210 MONIT OS ,18000 tROOO 00000 
00220 OAt 04,OT43 00487 00008 
00230 DSA lALAB 00498 00005 J2611 
00240 START BNR -+1t8,MON., OIPAL 00500 45 0054A 18111 
00250 B MONIT,., MONITOR 00512 49 18000 COOOO 
00260 NOP IND •• , LtNKAGE 00524 4t 01192 00000 
00270 TOM --11,9 00536 15 00525 00009 
00280 S, 8 -+12, •• --RESTART-- 00548 49 00560 00000 
00290 DC 01,',--4, RECORD MARK 00555 00001 
00300 RCTY 00560 34 00000 00102 
00310 RCTY 00512 34 00000 00102 
00320 WATY NAM, " TYPE TEST N~ME 00584 39 00981 00100 
00330 ReTY 00596 34 00000 00102 
00340 WATY SGR, t, REQUEST GM OR RM 00608 39 01147 00100 
00350 RNTY GM", ACCEPT GM OR RH 00620 36 01342 00100 
00360 RClY 00632 34 00000 00102 
00310 WATY PTROY't, TYPE PRINTER ROY 00644 39 0103l 00100 
00380 RCTY 00656 34 00000 OClOl 
00390 WAry NORM, t, NORMAL sw SETTINGS 00668 39 01243 00100 
00400 RCTY 00680 34 00000 00102 
00410 WATY PROG,t &' , PROG - DESIRED 00692 39 01281 00100 
00420 RClY 00104 34 00000 00102 
00410 WATY DATA", DATA - PROG 00116 39 01315 00100 
00440 H , , , HAL T 00728 48 00000 00000 
00450- READ CHARA(. lERS INTO EVEN CORE POSITION 
00460 NOP •• 12 t , , FIRST PASS ONLY 00140 41 00812 00000 
00410 RAca INV-l f', RD INVlO CHAR 00152 31 12148 00500 
00480 81 *+ 12 ,0600" TURN OFF RO CHI< 00764 46 00116 00600 
00490 BI -+12,1600" TURN OFF MARE 00116 46 00188 01600 
00500 81 _ ... 12 , 1100 &' , TURN OFF MBRO 00188 46 00800 01700 
00510 TOM .-59.09, , (HNGE NOP TO 8 00800 15 0014.1 00009 
00520 BYPTO TO Fl+2,GM" 00812 25 0707.2 01342 
00530 TO fl+3,GM,t STORE GM OR RM 00824 25 07023 01342 . 
00540 TO F2+2.CM" 00836 25 0704'8 01342 

PN 2172153 
Ee tlOt$87 OU 
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00550 
00560 
00570 
00580 
00590 
00600 
00610 
00620 
00630 
00640 
00650 
00660· 
00670. 
00680. 
00690 NAM 
00700 PTROY 
00710 
00720 
00730 SGR 
00140 
00750 NORM 
00760 PROG 
00770 DATA 
00780 GM 
00790 
00800. 
00810-
00820" 
00830*' 
008ltO -MIMI I 
00850 -
00860 ' 
00810 
00880 ' 
00890,OATl 
00900 
00910 
00920 
00930-
00940-
00950-
00960-
00910-MOOII 
00980-
00990 
01000 
01010 
01020' 
01030 
01040 
01050 
01060 
01070 
01080, 

TO 
SF 
SF 
SF 
SF 
SF 
SF 

. SF 
SF 
SF 
8 

f2+3.GM •• 
fl-2.,. 
Fl 
F1+2 
F'Z-2 
F2-1 
Fl 
F2+1 

'f2+2 
F2+3 
HIMrI 

TYPEOUTS FOR CONTROL ROUTINE 

OAt 
OAC 
OAt 
OAe 
OAt 
OAe 
OAt 
OAt 
OAe 
OSC 
OSC 

28,OT 0043 - 1620 PRINtER TEST' 
22,USE DIAGNOSTIC CARR lAG 
20.E TAPE,PUT PRINTER I 
13,H READY MODE' 
26,IF SYSTEM HAS A 1311.KEV I 
22,N A GM.IF NOT A RM ' 
19, NORMAL SW SETT INGS' 
17,PROG-~AS DESIRED' 
14,DATA--PROGRAM' 
01,-
0] .0,' t 

THIS ROUTINE beTERMINES WHEATHER 
1620 CPU IS A HOD I OR MOO II 

TFM 
TFM 
TO 
AM 
BNR 
TOM 
DC 
TDM 
B 

Sl+6 •••• 
OATl+8,09.10, 
039Q,DATl+tO •• 
OATl+8,09,lO, 
MODII,DATl+8,t 
0399,8.11, 
01,',*-1 
Tt MOL Y ,4,. 
IND,. , 

LOAD RESTART 
RESET 
INSERT RM 
ADO 
RM IF MOD I 
REPLACE AOD TA8 

INSURE OELAY NOP 

THIS ROUTINE WILL GENERATE 
THE INVALID CHAR FOR MOO II 

TOM 
NOP 
TFM 
A 
TD 
TF 
AM 
TO 
81 
81 
TR 
TFM 

TIMOLY,3., 
IND.,. 
INVSUM,04.10, 
INVSUM,PFLD •• 
PFlO+4. INVSUM •• 
INVSUM.PFLD 
INVSUM,OI,lO, 
PFlO+14,INVSUM 

CHANGE NOP TO TR 

*+12,01600.. TURN OFF 
.+12.01100., PARITY tNO 
INV-2,RST2-\4"RESET INVALID AREA 
M2-1,PFLO 

PN 2172153 
Be 404870U 

'00848 25 07049'01l42 
00860 32 07018, 00000 
00872 32 07020'00000 
00884 32 07022 00000 
00896 32 01044 00000 
00908 32 07045 00000 
00920 II 01046 00000 
00932 32 07047 00000 
00944 12 07048 00000 
00956 32 ~1049 00000 
00968 4~ a1346 00000 

00CJ'81 00056 
01037 00044 
01081 00040 
01121 00026 
01147 00052 
01199 00044 
01243 00038 
012'81 00034 
01315 00028 
01::\42 00001 
01343 00003 

01346 16 00554 -1346 
01358 16 01414 000-9 
01310 25 00399 01416 
01382 11 01414 000-9 
01394 45 01442 01414 
01406 15 00399 OOOOQ 
01416 00001 
01418 15 05860 00004 
01430 49 01792 00000 

01442 15 05860 00001 
01454 41 01792 00000 
01466 16 01t91 000-4 
01478 21 01191 01755 
01490 2' 01759 01191 
01502 26 01191 01755 
01514 11 01791 000-1 
o 1 526 2 5 01 7'69 01191 
01538 46 01~50 01600 
01550 46 01562 01700 
01562 31 12141 11475 
01514 16 01621 -1155 



01090 
01100 
01110 
01120 M2 
01130 

TFM 
TFM 
TF 
A 
TO 
81 
81 
AM 
AM 
AM 
C~ 
BNE 
TOM 
8 

M2+11,QFlD" INlTIAlIZe 
M2+18,INV-l" 
INVSUM,99999,. INSERT P-FIElD 
INVSUM,Q9999" ADO Q-FIElD 
99Q99,INVSUM,j STORE CHAR 
*+12,01600" TURN OFF 
*+12,01700" PARITV IND 
M2-1 ,02,10 
M2+11,02,10" UPPATE 
"2+18,02,10, 
M2-1,PFlO+18" CHI< DONE 
H2-12", 
MOOII+13.9" 
INo, ,t 

.01140 
01150 
01160 
01110 
01180 
01190 
01200 
01210 
01220 
01230-
01240-
01250-

DATA,AND CONSTANTS 

01260 PFlO DC 
01210 DC 
01280 DC 
01290 DC 
01100 DC 
01310 DC 
01120 . DC 
01330 DC 
01340 DC 
01350 OFlO DC 
01360 DC 
01370. DC 
01380 DC 
01390 DC 
01400 DC 
01410 DC 
01420 DC 
01430 DC 
01440 INVSUM DC 
01450-

02 to' 
02,04 
02,09 
02,0' 
02,0' 
02,08 
02.03 
02,09 
02.01 
02,05 
02.0' 
02,01 
02,02 
02,09 
02.0' 
02,0' 
02.05 
02,0' 
02.0 

01460* 
01470-

TURN OFF INDICATORS AND 
INSURE PRINTER lNO ARE OFF 

01480* . 
01490 INO 
01500 . 
01510 
01520 _ 
01530 
01540 
01550 
01560 
01570 
01580 
01590 . 
01600 
01610 
01620 

TFM 
TF" 
TF 
81 
AM 
CM 
SHE 
BHI 
8TM 
8C2 
ONI 
8TM 
8t2 
8NI 

ST+6.*" RESTART 
-+23.INORST., INIT 
-+21.99999" . INSERT IND 
*+12,09900.. TURN OFF INO 
*-13.02,10" UPDATE 
--25. I NDRST+32, ,CHK DONE 
*-48." BRCH IF NOT 
*.36.2500,. PTR CHK 
ETO,ERI.. . ERROR T/O 
*-24.,. SW 2 ON REPEAT 
*+36,3300.. CH 9 tNO 
ETO,ERl" ERROR TIO 
.-24,., SW 2 ON REPEAT 
*+36.3400,. CH 12 IND 

D'f 00l43, 
Page 37 

01586 16 01633 -1173 
01598 16 01640J2148 
01610 26 01791,99999 
01622 21 0119199999 
01634 25 99999 01791 
01646 46 01658 01600 
01658 46 01670 01100 
01670 11 01621 000-2 
01682 11 01633 000-2 
01694 11 01640 000-2 
01706 14 01621 -1773 
01718 47 01610 01200 
01730 15 01455 00009 
01142 49 01792 00000 

01755 00002 
01157 00002 
01759 00002 
01161 00002 
01763 00002 
01165 00002 
017!>7 00002 
01769 00002 
01171 00002 
01773 00002 
01775 00002 
01771 00002 
01719 00002 
01781 00002 
01783 00002 
01765 00002 
01787 00002 
01189 00002 
01791 00002 

01792 16 00554 
01804 16 01827 
01816 26 01837 
01828 46 01840 
01840 11 01R21 
01852 14 01827 
01864 47 01816 
01876 47 01912 

-1792 
-1997 
9<;999 
09900 
000-2 
-2029 
01200 
02500 

01888 17 09064 -2029 
01900 46 01876 00200 
01912 47 01948 03300 
01924 17 09064 -2081 
01936 46 01912 00200 
01948 41 01984 03400 

PN 2172153 
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01630 
01640 
01650 
01660-
01670. 
01680-

DT 0043 
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8TH 
8C2 
8 

ETO.ER3 •• 
*-24, ,. 
CARR.,. 

ERROR TIO 
SW 2 ON REPEAT 
8RCH TO CARRIAGE TEST 

CONSTANTS AND ERROR TYPEOUTS 

01690 INORST 
01100 

DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
OAC 
OAe 
DAC 

02,06" 
02, 07, , 

INDICATOR 
NUMBERS 

01710 
01120 
01130 
01740 
0175~ 
01160 
01770 
01780 
01190 
01800 
01810 
01820 
01830 
01840 
01850 ERI 
01860 ER2 
01870 ER) 
01880-
01890-
01900-, 
01910-
01920-

02,08 
02,16 
02,11 
02,21 
02,22 
02,23 
02,36 
02,31 
02,38 
02,66 
02,67 
02,25 
02,33 
02,34 
26,PTR 
21.IND 
21, I NO 

CK (25) WONT TURN OFF' 
33 WONT TURN OFF' 
34 WONT TURN OFF' 

CARRIAGE CONTROL TEST 
WITH THE IMMEOIATE OP 
AND CONTROL cooes 

01930 CARR 
01940 

TFM 
K 
TR 
TR 
K 
8TM 
TF" 
TFM 

ST+6,*" 
,0971,. 
PNT-l,RST1., 
PNT+81,TT2-1., 
.0942, , 
WAPTR,*+12" 
tNT,OOl,9. 
Jb+ll,CtM,. 
J8+6,PNT+55" 
PH T - 1 , R S T 1 • , 
PNT+19.EX1-1" 
CH+OIt, CNT-I,. 
tH+06,CNT" 
99999,CH-l" 
WAPTR. *.12, t 
*+23,99999" 
,0900" 
CNT,OI,IO, 

RESTART 
NEXT PAGe 

01950 
01960 
01910 
01980 
01990 J', 
02000 
02010 
02020 
02030 
02040 J7 
02050 
02060 J8 
02070 
02080 J6 
02090 
02100 
02110 
02120 
021)0 
02140 
021S0-
02160-

TFM 
TR 
TR 
TO 
TO 
TR 
BTM 
TF 
K 
AM 
AM 
AM 
eM 
SNE 

J6+ 11 ,02, 10, 
J8+6,OIt,10, 
tNT, 12 ,9. 
Jl t, t 

RESET PRINT AREA 
INSERT TITLE 
SKIP TO CH 2 
8RCH TO PRINT 
RESET CNTR 
INtT 
INIT 
RESET PRINT AREA 
INSERT MESSAGE 
INSERT 

OIGITS 
INSERT MES5AGE 
BRCH TO PRINT 
tNIT 
NEXT CHANNEL 
UPDATE CNTR 
UPDATE NEXT CNTRl 
UPOATE SHIFT 
CHK DONE 
BRCH IF NOT 

TEST IND 33 CHANNEL 9 
PN 2172153 
EC IlOll870U 

01960 11 09064 -2123 
01912 46 01948 00200 
01984 49 02164 00000 

01997 00002 
01999 00002 
02001 00002 
02003 00002 
02005 00002 
02007 00002 
02009 00002 
02011 00002 
02013 00002 
02015 00002 
02017 00002 
02019 00002 
02021 00002 
02023 00002 
02025 00002 
02027 00002 
0202,9 00052 
02081 00042 
0212) 00042 

02164 16 00554 -2164 
02176 34 00000 0097i 
02168 31 11642 11344 
02200 31 11724 02896 
02212 34 00000 00942 
02224 17 08464 -2236 
02236 16 05842 00-01 
02248 16 02355 -3129 
02260 16 02326 J1698 
02212 31 11642 11344 
02284 31 11662 02956 
02296 25 03021 05841 
02308 25 03023 05842 
02320 31 99999 03016 
02332 17 08464 -2344 
02344 26 02367 99999 
02356 34 00000 00900 
02368 11 05842 000-1 
02380 11 02355 000-2 
02392 11 02326 000-4 
02404 14 05842 00-12 
02416 47 02296 01200 



02170-
02180 
02190 
02200 
02210 
02220 
02230 
02240-
02250-
02260-
02270 
02280 
02290 
02300 
02310 
02320 J9 
02330 
02340 Jl·0 
02350 
02360 
02370 
02380 
02390 
02400-
02410-
02420-
02430 
02440 
02450 
02460 
02470 
02480 
02490 
02500 
02510 
02520 
02530 
02540 
02550 
02560 
01570 
02580 
025QO 
02600 
02610 
02620 
02610-
02640-
02650-
02660 TT2 
02610 
02660 EX! 
02690 
02700 CH 

TFM ST +6,*" 
Al *+36,3300,. 
BTM ETO,Er-t1,. 
B *+36 
BNI *+24,3300" 
BTM ETO,ER8" 

RESTART 
CHI( INO 33 
ERROR TYPECUT 

CHK IND 33 
ERROR TYPEOUT 

TeST SPACE IMMEOIATES 

TFM ST+6,." RESTART 
TR PNT-l,RST1., RST PRINT AREA 
TR PNT+19,SP-l" INSERT MESSAGE 
TFM J10+ll,IMSP" INIT 
TFM .+23,SPl-l., !NIT 

D.t' 00'13 
Page 39 

02428 16 00554 -2428 
02440 46 02476 03300 
02452 17 09064 -3027 
02464 49 02500 00000 
02416 47 02500 03300 
02488 11 09064 -3083 

TR PNT+59,99Q99" INSERT SPACE NO. 

02500 16 0055~-2500 
02512 31 11642 11344 
02524 Jl 11662 01158 
02536 16 02595 -3153 
02548 16 02511 -3200 
02560 31 11702 99999 
02512 17 08464 -2584 
025S4 26 02601 99999 
02596 34 00000 00900 
02608 11 02511 OOOJ8 
02620 11 02595 000-2 
02632 14 02595 -3159 
02644 47 02560 01200 

BTM WAPTR,.+12" BRCH TO PRINT 
TF .+23,99999,~ INSERT SPACe 
K ,0900" SPACE 
AM J9+11,lA,lO, UPDATE 
AM JIO+11,02,10, UPDATE 
eM JIO+ll,IMSP+6"CHK DONE 
8NE J9"t BRCH IF NOT 

,TEST IND 34 CHANNEL 12 

TFM 
TR 
TR 
TOM 
TOM 
TR 
8TM 
k 
8.1 
8TM 
B 
BNI 
BTM 
TR 
TR 
STM 
BNC2 
K 
Tn 
8 

ST+6,." 
PNT-l,RST1" 
PN r + 19. E'X 1-1 t, 
CH+04,1" 
CH+06,2" 
PNT+55,CH-l" 
WAPTR,.+12" 
,0934,. 
.+36,3/.00,. 
ETO,ER9" 
-+36 
*+ 24,3400" 
ETO,ERIO" 
PNT-l,RSTl" 
PNT+19,REF-l., 
WAPTR,."12't 
SKIP". 
.0911" 
PNT-l,RSTl •• 
JS-Z4", 

RESTART 
RST PRINT AREA 
INSERT MESSAGE 
INSE.RT CH 

DIGITS 
INSERT MESSAGE 
BRCH TO PRINT 
CHANNEL 12 
IND 34 CH 12 
ER TIO 

INO 34 CH 12 
Eft TID 
RST PR!NT AREA 
iNSERT MESSAce 
6RCH TO PRINT 
SW 2 ON REPEAT 
NEXT PAGE 
RST PNT AREA 

CONSTANTS AND TYPEOUTS 

OAt 16 t CARRIAGE TeST WI 
OAe 14,TH lMMEOIATES' 
OAt lO,SKIP IMMEDIATE TO CH 
OAC IO,ANNEt • 
OAe 05, 99-

/ 02656 16 00554 -2656 
02668 31 11642 11344 
02680 31 11662 02Q56 
02692 15 03021 00001 
02104 15 03023 00002 
02116 31 116q8 03016 
02728 11 08464 -2140 

, 02140 3~ 00000 00934 
6'~r(J1'17§:'i '}. 1.¥ oN 02152 4,(:'.021Sft 03400.2, 

i 02764 11 09064 -3281 

( g~~;~~~z~:g.,g~~gg ~. 
'-(7 ·~'Y?if6 02~00;17 Q906,4 -3345 
Y:;/ O'l. r) ~f ~) 0 2 8 1 r 31 11 642 1 1 34 It ~ 

02824 31 11662 03254 
02836 11 08464 -2848 
02848 41 03390 00200 
02860 34 00000 00911 
02872 31 11642 11344 
02884 49 02212 00000 

02897 00032 
02929 00028 
02951 00040 
02991 00020 
03011 00010 

PN 2172153 
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02710ER1 
02120 ER8 
02130 elM 
02740 
02150 
02760 
02170 
02780 
02790 
02800 
02810 
02820 
02830 
02840 
02850 tMSP 
02860 
02810 
02880 SP 
02890 SPl 
02900 
02910 
02920 REF 
02930 ER9 
029 .. 0 ER10 
02950-
02960-
02970-
02980-
02990 SKIP 
03000 
03010 . 
03020 
03030 
03040 
03050 H5 
03060 
03070 
03080 
03090 
03100 H7 
03110 
03120 lie 
03130 H6 
03140 . 
03150 
03160 . 
03170 
03180 
03190 . 
03200 
03210-
03220-
03230-
0)21t0 

OAe l&.CH 9 PNCH WNT TRN ON INO 31' 
OAe 23,INO 33 NOT RESET BY 61' 
DC 02.11,. IMMEDIATE 
DC 02,72,. SKIPS 
DC 02,73 
DC 02,74 
DC 02,15 
DC 02.16 
DC 02,71 
DC 02,78 
DC 02,19 
DC 02,70 
DC 02,33 
DC 02,34 
oe 02,51 
DC 02,52 
DC 02,53 
OAe 21,IMMEOIATE srACE OF • 
OAe 09.1 SPACE • 
OAt 09.2 SPACES' 
OAe 09,3 SPACES' 
OAC 16,REFERENCE LINE • 
OAC 29,CH 12 PNCH WNT TRN ON tNO 34' 
OAt 23,IND 34 NOT RESET BY BI' 

CARRIAGE CONTROL TEST OF 
SKIP AFTER PRINT TO CH. XX 

TFM 5T+6,.,. RESTART 
K ,0911" NEXT PAGE 
TR PNT-l,RSTl" RST PRINT AREA 
TR PNT+81,T'T3-1o. INSERT TITLE 
K ,0942., SKIP TO CH 2 
8TM WAPTR,ft.12" BRCH TO PRINT 
TFM CNT,OOl.9 r RST CNTR 
TFM H6+11,SAP •• INIT 
TF ... HS+6,PNT+59" INIT 
TR PNT-l.RSTl, • RST PRNT AREA 
TR PNT+19,EX2-1" INS E R T ME S SAG E 
TO CH+04.,CNT-l" .NSERT 
TO CH+06.CNT •• DIGITS 
TR 999Q9,CH-l., INSERT MESSAGE 
TF *+23,99999,. INIT 
f( ,0900" SKIP ATER PRINT 
B1M WA P r R •• +12 t ,. ARCH TO PRINT 
AM tNT,Ol,IO, UPDATE 
AM H6+11.02.10, UPDATE 
AM H8+6,04,lO, UPDATE 
eM CNT,lZ,9. CHI( DONE 
BNE H1 t ., aRCH If NOT' 

TEST SPACE AFTER PRINT 

TfM S'+6.-" RESTART 
PN 2172153 
EC 40lJ870U 

03021 00056 
03083 00046 
03129 00002 
03131 00002 
03133 00002 
03135 00002 
03137 00002 
03139 OOO(}2 
031 /t 1 OOOOl 
03143 0000'..: 
03145 00002 
03141 oanoz 
03149 0000,2 
03151 00002 
03153 00002 
03155 00002 
03151 00002 
03159 00042 
03201 0001.8 
03219 0001(; 
0323'1 00018 
03255 00032 
03;:81 00058 
03345 00046 

03390 16 00554 "',3390 
03402. 34 00000 00971 
03414 31,11642 11344 
03426 31 111?lt 04098 
03438 34 00000 00942 
03450 17 0846lt -3462 
03462 16 05842 00-01 

. 03414 16 03569 -4383 
03486 16 03552 J1702 
03498 31 11642 11344 
03510 31 11662 04170 
03522 25 03021 05841 
03534 25 03023 05842 
03546 31 9999q 03016 
03558 26 03581 999QC) 
03570 34 00000 00900 
03582 17 08464 -3594 
03594 11 05842 000-1 
03606 11 03569 000-2 
03618 11 03552 000-4 
03630 14 05842 00-12 
03642 41 03522 01200 

03654 16 00554 -3654 
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03250 TR PNT-l,RST1,. RST PRINT AREA 03666 31 11642 1-1344 
03260 TR PNT+19,SPP-l., I NSERT MESSAGE 03678 31 11662 04234 
03270 TFM HIO+ll,PTSP,t INtT 03690 16 03737 ~4407 
03280 TFM -+23.5P1-1" INIT 03702 16 03725 -3200 
032<10 H9 TR PNT+59,999Q9, • INSERT MESSAGE 03114 31 11702 99999 
03300 HIO TF -+23,91999,. INIT 03726 26 0)749 99999 
03310 K .0900, t SPACE 03738 34 00000 00900 
03320 8TM WAPTR,·.12" 8RCHTOPRtNT 03150 17 08464 -3162 
03330 AM H9tll,18,10, UPDATE 03162 11 03725 OOOJ8 
03340 AM HI 0+ 11 t 02, 10, UPDATE 0371,. 11 031)1000-2 
03350 eM HlO+ 11 ,PTSP+6. ,CHK DO,NE 03786 14 03737 -4413 
03360 8NE H9.,. BRCHIF NOT 03198 41 03114 01200 
03310-
03380- CHECK CHANNEL 12 AND INO 3'· 
03390-
03390-
03400 TFM ST+6,." RESTART 03810 16 00554 -3810 
03410 TR PNT-l.RSTl., RST PRINT AAfA 03822 31 11642 11344 
0]420 TR PNT+19.EXZ-l., INSERT MESSAGE 03834 31 11662 04170 
03430 TOM CH"'04,l,. INSERT " 03846 II) 03021 00001 
03440 TOM CH+06,2,. CH.DI.GITS 03858 15 03023 00002 
03450 TR, PNT"'59,CH-l,. INSERT MESSAGE 03870 31 11702 03016 
03460 K ,0904. , CHANNEL 12 03882 34 00000 00904 
03470 8TM WA P T R , •• 1 Z, , 8RCH TOPRtNT 03894 17 08464 -3906 
03480 TR PNr-l,RSTl" RST PRINT AREA 03906 31 11642 11344 
03490 TR PNT.19,REF-l,. INSERT MESSAGE 03918 31 11662 03254 
03500 K .00921" WAIT FOR CARR 03930 34 00000 00921 
03510 WA PNT,900., PRINT DATA 03942 39 11643 00900 
03520 BNI .... 24, t 900,. ANY DATA CHI( 03954 47 03918 01900 
03530 8TH ERR, •• 12" GO TO ER 'SUBROUT 03966 11 08650 -3978 

·0]540 81 .... 36,3500,. IND )5 PNTR BUSY 03978 46 04014 03500 
03550 8TM ETO,fRll" fR rIO 03990 11 09064 --42 77 
03560 1\ -+48.t. BYPASS 04002 49 0405000000 
03510 8TM TIMDlY,o" GO TO TIME DELAY 04014 11 05860 -0000 
03580 ANI .... 24,3500" PNTR BUSY 01t026 47 04050 03500 
03590 8TM Ero,ER14" ER TIO 04038 11 09064 -4329 
03600 BNC2 CHI ••• ~wz ON REPEAT 04050 47 04412 00200 
03610 K ,0911., NEXT PAGE 04062 34 00000 00911 
0]620 TR PH T -1 • R S , 1 ,. . RST PNT AREA 04014 31 11642 11344 
03630 8 H5-24, •• 04086 49 03438 00000 
036"0. 
03650- CONSTANTS AKO TYPEOUTS 
03660-
03610 TTl DAe 11,CARRIAGE TEST WIT 04099 00034 
01680 DAC 19,H SKIP AFTER PRINT' 04133' 00038 . 
03690 EX2 OAe 22,SKIP AFTER PRINT TO tH ' 04171 00044 
03100 OAt 10,ANNEt • 04215 00020 
03110 SPP OAt 21,SPACE AFTER PRINT • 04235 00042 
03120 EIl13 OAC 26,INO 35 P-8SY WONT TURN ON' 04217 00052 
03130ERlit 'OAC 27.1NO 35 P-BSY WONlTURNOFF' 04329 00054 

·03140 SAP DC 02,41,. SKIP AFlER 04383 00002 
.,3150 DC 02.42., PRIHT·'CODE$ 04385 00002 
03760 DC 02.43 04381 00002 
03170 DC 02,,.4 04389 00002 

PN 2172153 
EC 404870U 



DT QOtJ3 
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03780 
03190 
03800 
03810 
03820 
03830 
03840 
03850 
038bO PTSP 
03870 
03880 
03890e 
03900e 
03910e 
03920 eti1 
03930 
0)940 
03950 
03960 
03970 
03980 
03990 
04000 
04010 
04020 
04030 -
04040 80 
04050 
04060 8~1 
04070 8·2 
04080 8·] 
04090 
04100 
04110 
04120 
04130 
04140 
04150 
04160 
04170 
04180 I 

04190 
04Z00- . 
04210e. 
04220. 
04Z30 TT~ 
042~0 
04250 SS 
04260 ERII 
04210 ER12 
04280 8UF 
04290.-
01,300·' 
04310.' 

DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 

OZ.45 
01.,46 
OZ.47 
02.48 
02.49 
02,40 
02,03 
02,04 
02,21 
02.62 
02,63 

CHECK SPACE SUPPRESSION 

TFA 
K 
TR 
TR 
BNI 
8TM 
8Nt 
BTM 
K 
eTM 
TFM 
TR 
TFM 
TFM 
TO 
TO 
TR 
8TM 
AM 
AM 
AM 
CM 
8NE 
CM 
8l 
8NCZ 
K 
8 

Sf+6,e,. RESTART 
.0911., NEXT PAGE 
PNT-l,RST1,. RSf PRINT AREA 
PNT+41,TT4-1" INSERT TITLE 
e+24,03300.. INO 33 
ETO,ERl1" ER TIO 
e+24,03400" INO 34 
Ero,E~12,~ ER TIO 
,0944,. SKIP AFTER PRINT 
WAPTR,e+12.. 8RCH TO PRINT 
83+6,PNT+41.. INIT 
PNT-l,RSTl,. RST PRINT AREA 
81+11.5S-1,. INIT 
82+11.SS.. IN" 
8UF+2.99999., INSERT 
BUf+3.99999,t DIGITS 
99999,8Uf" INSERT CHAR 
WAPTR,e+12,711, GO PRINT 
81+11,02,10, UPDATE 
82+tl.02,10, UPDATE 
83+6,02,10. UPOATE 
82+11,SS+44" CHK DONE 
81". 8RCH IF NOT 
83+6.PNT+173,. CHK DONE 
80." BRCH IF NOT 
fORce,.. SW 2 ON REPEAT 
,0953.. SKIP 
80-24.,. 

CONSTANTS AND TVf'EOUTS 

OAt 
OAC 
DAC 
OAt 
OAC 
OSC 

21tCARRIAGE TEST WITH SP 
16,ACe SUPPRESSION-
23, SPACE SUPPRESSION • 
28.INO 33 NOT OfF BY CH 1 PNtH' 
28.INO 34 NOT OFF BY CH lPNeW' 
'06.0' f. BUFt=ER 

FORCE ERRORS ROUTINE 

PN 2172153 
EC lJ04870U 

04391 00002 
04393 00002 
04395 00002 
04397 00002 
04399 00002 
04401 00002 
04403 00002 
04405 00002 
04407 00002 
04409 00002 
04411 00002 

04412 16 00554 -4412 
04424 14 00000 00911 
04436 31 11642 11344 
04448 31 11684 04148 
04460 41 04484 03300 
04472 11 09064 -4869 
04484 41 04508 03400 
04496 17 09064 -4925 
04508 34 00000 00944 
04520 17 08464 -4532 
04532 16 04610 J1684 
04544 31 11642 11344 
04556 16 04591 -4822 
04568 16 04601 -4823 
04580 25 04982 99999 
04592 25 04981 99999 
04604 31 99999 04980 
04616 17 08464 -46ZQ 
04628 11 04591 000-2 
04640 11 04603 000-2 
04652 11 04610 000-2 
04664 14 04603 -4867 
04676 47 0458001200 
046e8 14 04610 J1316 
04100 47 04556 01300 
04712 47 04986 00200 
04724 34 00006 00953 
04736 49 04532 00000 

04749 00042 
04191 00032 
04823 00046 
04869,00056 
04925 01)056 
0498000006 





DT' 0043 
p.age LJ4 

04860 ERS OAt 25,PTR CK OFF, ANV DATA OFF' 05613 00050 
04870 ER6 OAt 29,PTR CK WONT TURN ON ANY DATA' 05663 00058 
04880 TTl OAt 13.FORCE ERRORS' 05721 00026 
04890 ERG OAe 01,0 05747 00002 
04900 ' DSC 45,0 05148 00045 
04910 OSC 45,0 05193 00045 
04920 CNT DC 05.0" COUNTER 05842 00005 
04930 S-1 ONS 10, 05852 OOORO 
04940 DC 02,0' 05854 00002 
04950-
04960- PROGRAM TIME DELAY 
04970- ENTERED VIA A eTM 
04980- '. 
04990 DC 05,0 05859 00005 
05000 il MOL Y NOP 00328,00328 t. TR ON MOO It 05860 41 00328 00328 
05010 AM TIMOLY-l,Ol" ADO 1 ,TO DELAY 05872 11 05859 -0001 
05020 CM TIMOLY-l,0340"CHK DELAY DONE 058'84 14 05859 -0340 
05030 SNE TIMOLY", aRCH IF NOT 05896 47 05860 01200 
05040 88 t. , RETURN TO PROG 05908 42 00000 00000 
05050.' 
05060- WRITE ALPHAMERIC TEST ROUTINE 
05010-' 
05080- RIPPLE ROUTINE 
05090-
05100 .WAR TF" ST.6,-" REstART 05920 16 00554 -5920 
05110 . K ,0911" NEXT PAGE 05932 34 00000 00971 
05120,. TR PH T -1 ,R S T 1 , • RST PRINT AREA 05944 31 11642 11344 
05110 TR PNT+99.TT5-1,. INSERT TITLE 05956 31 11142 06340 
05140 K ,0942" SKIP AFTER PRNT 05968 34 00000 00942 
051S0 8TM WAPTR,-.12" ARCH TO PRINT 05980 17 08464 -5992 
05160 TR PNT-l,ALPHA-l"INIT PRINT 4REA 05992 31 11642 06378 
05110 Rl 8TM WA PT R, * ... 12 t , BRCH TO PRINT 06004 17 08464 -6016 
05180 8NI *+24,03400" CHK FOR END OF PG 06016 41 06040 03400 
05190 I( ,0972,. NEXT PAGE 06028 34 00000 00972 
05200 Be2 Rl". SW Z REPEAT 06040 46 06004 00200 
35210 TOM PNT+289.0,. INSERT ZERO 06052 15 11932 00000 
05220 TO PNT+290,RM,. INSERT RM 06064 25 11933 06316 
05230' TD PNT+281,PNT-l •• BRING DIGIT 06076 25 11930 11642 
05240' TO PNT+288,PNT" AROUND 06088 25 11931 11643 
05250" TR PNT-i.PHr.l" SHifT 06100 31 11642 11644 
05260 CM PNT,041,l(), CHK FOR eMPlT SHFT 06112 14 11643 OOOMi 
05210. SNE Rl", BRCH IF Nor 06124 47 06004 01200 
Q5280-

·05290- LINE PRINT ROUTINE 
05300-
05310' NAP TFM ST+6,*" RESTART 06136 16 00554 -6136 
05320 K ,0911 •• NEXT PAGE 06148 34 00000 00911 
05330 TR PNT-l,RST1,. RSl· PRINT AREA 06160 31 11642 11344 
05140 TR PNT+99,TT5-1,. INSERT TITLE 06172 31 11142 06340 
05350 K .0942., SKIP AFTER PRNT 06184 34 00000 00942 
05360 8TM WAPTR. *+12" BRCH TO PllNT 06196 17 08464 -6208 
05310 TFM e+35.AlPHA" INIT 06208 16 06243 -6379 
05380 TFM GEN+18,PNT+286"INll GENERATOR 06220 16 08156 J1929 
0$390 ttl 8T GEN, 99999" GENERATE DATA 06232 27 08330 99999 

PN 2172153 
EC 404870U 



DT OOlB 
?age 45 

05400 BTM WAPTR,-+12" BRCH TO PRiNT 06244 17 08464 ,-6256 
05410 BNI -+24,03400,. CHI< END OF PG 06256 47 06280 ,03400 
05420 K ,0912" NEXT PAGE 06268 34 00000 00972 
05430 Be2 R2+12." SW 2 ON REPEAT 06280 46 06244 00200 
05440 AM R2+11,02,10, UPDATE 06292 11 06243000-2 
05450 eM R2+11.AlPHA+I04.,CHK DONE 06304 14 06243 -6483 
05460 BNE R2-12,., BRCH IF NOT 06316 47 0622C 01200 
05470 8 WNR'f' NEXT ROUTINE 06328 49 06668 (lCOOO 
05480-
05490- CONSTANTS 
05500-
05510 TT5 OAC 18,WRITE ALPHAMERIC' 06341 00036 
05520 RM DC 01,'" 06376 00001 
05530 AL'PHA OAC OI,A 06319 00002 
05540 OAe 01,8 06381 00002 
05550 OAe 01,e 06383 00002 
05560 OAe 01,0 0638.5 00002 
05510 OAe 01,E 06387 00002 
05580 OAt 01,F 06389 00002 
05590 OAC OI,C 06391 00002 
05600 OAe Ol,H 06393 00002 
05610 OAt 01,1 06395 00002 
05620 DC 02,0 06397 00002 
05630 OAe 01,J 06399 00002 
05640 OAe Ol,K 064Jl 00002 
05650 OAe Ol.l 06403 00002 
05660 OAe 01,M 06405 00002 
05670 OAt OI,N 06407 00002 
05680 OAt 01.0 06409 00002 
05690 OAe 01,P 06411 00002 
05100 DAe 01,Q 06413 00002 
05710 OAe Ol,R 06415 00002 
05720 "r u..,. 02,50 06417 00002 
05130 DC 02,0 06419 00002 
05140 OAe 01,S 06421 00002 
05150 OAe 01,T 06423 00002 
05160 OAe Ol.U 06425 00002 
05710 OAe Ol.Y 06427 00002 
05180 OAt 01.W 06429 00002 
05190 OAt 01,X 06431 00002 
05800 OAe OI,Y 06433 00002 
05810 OAe OI.l 06435 00002 
05820 DC 02,0 06437 00002 
058)0 OAC 01 •• 06439 00002 
05840 OAC 01,) 06441 00002 
05850 OAt Olt+ 06443 00C02 
05860 OAt 01,S 06445 00002 
05810 OAC 01.- 06447 00002 
05880 OAe 01,- 06449 00002 
05890 OAt 01,/ 06451 00002 
05900 OAt 01" 06453 00002 
05910 OAt 01.1 06455 00002 
05920 OAt 01,· 06457 00002 
059)0 DC 02.34 06459 00002 

PN 2172153 
EC l104870U 



DT ,0043 
Pag~ 46 

05940 ot 02.0 06461 00002 
05950 OAC 01,0 06463 00002 
05960 OAC 01,1 06465' 00002 
05910 OAt 01,2 06461 00002 
05980 OAe 01,3 06469 00002 
05990 OAC 01,4 06471 00002 
06000 OAe 01,5 06473 00002 
06010 OAC 01,6 06415 00002 
06020 DAC 01,7 06477 00002 
06030 OAe 01,8 06479 00002 
06040 OAC 01,9 06481 00002 
06050 DC 02,0 06483 00002 
06060 DC 02,0 06485 00002 
06010 OAe 24,RIPPlE TEST 1620 PRINTER 06481 00048 
06080 OAe 21, BeOEFGHI JKlMNOPOR STUVWX 06535 00054 
06090 OAC 24,Yl .)+'.-1,(= 01234567a9 06589 00048 
06100 DC 02,50 06637 00002 
06110 OAC 15, 1620 PRINTER • 06639 00030 
06120-
06130- WRITE NUMERIC TeST ROUTINE 
06140· 
06150 WNR TFM ST+6,., , RESTART 06668 16 00554 -6668 
06160 f( ,0911" NEXT PAGE 06680 34 00000 00911 
06170 TR PN T -1 , R S T 1 , , RST PRINT AREA 06692 31 11642 11344 
06180 TR PNT+99,TT6-1,. INSERT TITLE 06704 31 11742 06968 
06190 K ,0942, , SKIP AFTER PRINT 06716 34 00000 00942 
06200 BTM WAPTR,*+12" BRCH TO PRINT 06728 11 08464 -6740 
06210 TFH GEN+ 1,33,10, NOP TO CF 06740 16 08339 00013 
06220 TFM *+35 ,NUM, t INIT 06752 16 06781 -6999 
06230 TFM GEN+18,PNT.l~~ttIN(T GEN 06764 16 08356 J1181 
06240 R3 BT GEN,99999,. GENERATE DATA 06176 27 08338 99999 
06250 WN PNT, 0900., PRINT DATA 06788 38 11643 00900 
06260 81 .,3500" WAIT FOR PNTR NOT BUSY 06800 46 06800 03500 
06270 BNI .+ 24,01900. t ANY DATA CHK 06812 41 06836 01900 
06280 8TM ERR,*+12,. ERR SU8ROUT 06824 11 08650 -6836 
06290 8NI *+24,03400., CHK END OF PAGE 06836 41 06860 03400 
06300 K ,0912" NEXT PAGE ,06848 34 00000 00972 
06310, BC2 R3+12", sw 2 ON REPEAT 06860 46 06788 00200 
06320 AM Rl+ll,02,lO, UPDATE GEN 06812 11 06187 000-2 
06330 CM R3+11,NUM+26 •• CHK FOR NEG 06884 14 06187 -7025 
06340 Bl *+24", BRCH If NOT 06896 41 06920 01100 

, 06350 TF" GE N + 1 ,41 • 10, CF TO NOP 06908 16 08339 OOOMI 
06360 tM R3+11tNUM+52 t , CHK DONE 06920 14 06187 -7051 
06370 ,8NE R3-12 t ,', aRCH IF NOT 06932 41 06164 01200 
06380 TFM GE "4+ 1 t 33, 10, 06944 16 08339 OOOl3 
06390 B ONR" t NEXT ROUT 06956 49 07050 00000 
O~400. 

06410- CONSTANTS AND TYPEOUTS 
06420-
06430 TT6 OAt 15,WRITE NUMERIC' 06969 00030 
06440 HUM DC 02,11 06999 00002 
06450 DC 02,22 07001 00002 
06460 DC 02,33 01003 00002 
06410 DC 02,44 07005 00002 

PN 2172153 
EC 404870U 



DT OOIt3 
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06480 DC 02,55 07007 00002 
06490. DC 02,66 07009 00002 
06500 DC 02,77 07011 00002 
06510 DC 02,88 07013 00002 
06520 DC 02,99 07015 00002 
06530 DC 02,00 07017 00002 
06540 DNS 02,. , NUM BLANK 07019 00002 
06550 Fl DC 01,'., RM 07020 00001 
06560 DC 01,'" RM 07021 00001 
06570 DC 01, ' , • GROUP MARK 07022 00001 
06580 DC 01,'" GROUP MARK 07023 00001 
06590 DC 02,-11 07025 00002 
06600 DC 02,-22 07021 00002 
06610 DC 02,-33 07029 00002 
06620 DC 02,-44 07031 00002 
06630 DC 02,-55 07013 00002 
06640 DC 02,-66 07035 00002 
06650 DC 02,-77 07037 00002 
06660 DC 02,-88 07039 00002 
06610 DC 02,-99 07041 00002 
06610 DC 02,-00 07043 00002 
06690 DN8 02." FlG NUM BLANK 07045 00002 
06100 F2 DC 01,'" FlG RH 01f)46 00001 
06110 DC 01,'" FlG RM 07047 OCOOl 
06120 DC 01.'" FlG GM 01048 00001 
06130 - DC 01,'" FlG GM 01049 00001 
06140-
06150- DUMP NUMERIC TEST ROUTINE 
06160-
067700NR TFM 5T+6,-" RESTART 07050 16 00554 -1050 
06180 K ,0971., NEXT PAGE 07062 34 00000 00971 
06190 TR PN T - 1 • R S T 2 , • RST PRINT AREA 07074 31 11642 11489 
06800 TR PNT+9tJ,TT1-1" INSERT TITLE 07086 31 11742 07602 
06810 K .0942" SKIP AFTER PNT 07098 34 00000 00942 
06820 81'M WAPTR,*+12" BRCH TO PRINT 07110 11 08464 -7122 
06830. TOM 0,0" INIT 01122 15 00000 00000 
06840. TR 19999,CR5l" MOVE RM 01134 31 19999 07662 
06850 BNR -+36.0" CHK FOR RM 01146 45 07182 COOOO 
06860. TFM CS+l1,044., INIT fOR 20 K 07158 16 01241 -0044 
06810 8 *+24." 01170 49 07194 00000 
06880 TFH CS+ 11. '20044, t lRGR THAN 20 K 07182 16 07241 K0044 
06890 TFM GEN+1, 33, 10. INIT 07194 16 08339 OOOll 
06900 TFM Gl+ll.19a9a,t INIT 07206 16 08433 J9898 
06910 TFM *+ 35, NUM,. INIT 07218 16 01253 -6999 
06920'CS TF" GE N+ 18 f 99999, • INtT GEN 01230 16 08356 R9999 
06930"RIt 8T GEN.99999" GENERATOR 07242 27 08338 99999 
06940: ON \9900,0900 •• DUMP 01254 35 19900 00900 
06950 81 *,3500. t WAIT FOR PNTR NOT BUSY 07266 46 012166 03500 
06960. 8Nt *+24,01900., ANY DATA CHK 07278 41 01302 01900 
06910 8TH ERR,*+12 •• ERR SUBROUT 07290 17 086,50 -1302 
06980 BNt *+24,03400 •• CK END OF PAGE 07302 41 01326 01400 

·06990 K ,0912 •• NEXT PAGE 07314 34 0000000972 
01000 8C2 R4+12 ••• SW Z ON REPEAT 01326 46 07i54 00200 
01010 AM R4+11,02.10, UPDATE 07138 11 07253 000-2 

PN 2172153 
Ee 404870U 
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eM 
Bt 
TFM 
eM 
8NE 
TFM 
TFM 
TFM 
TFM 
8T 
DN 
81 
eNI 
8TM 
8NI 
K 
8e2 
AM 
eM 
8NE 
8 

R4+11,NUM+26tt CHK fOR NEG 
*+24 
GEN+l,41.10, C~ TP NOP 
R4+11,NUM+S2,. CHK PONE 
R4-12", BRCH IF Nor 
Gl+ll,PNT-2.. REINIT 
GEN+l,33,10, INIT 
*+3S,NUM" INIT 
GEN+18,PNT+144,.INIT 
GEN,9999Q" GENERATE 
PNT,0900t, OUMP 
*~3500" WAIT FOR PN1R NOT BUSY 
*+24,01900., ANY DATA CK 
€RR,*+12,. ERR SU8ROUT 
*+24,03400.. tHK END OF PAGE 
,0972" NEXT PAGE 

. R5+12", SW 2 ON REPEAT 
R5+11,02,10, UPDATE 
R5+11,NUM+26" CHK DONE 
R5-12", 8RCH IF NOT 
RTR,tt 

01020 
01030 
07040 
07050 
01060 
01070 
07080 
070QO 
07100 
07110 1t5 
07120 
01130 
01140 
07150 
01160 
07110 
01180 
01190 
01200 
01210 
01220 
07230-
07240*. 
01250-

CONSTANTS ANO TYPEOUTS 

07260 .TT7 OAe 
07210 CMPlT OAe 
07280CRSl OSC 

14,OUMP 
16,TE5T 
02,0' 

NUMERIC' 
COMf'lETEO' 

07290-
07300-
07110-
011Z0·RTR 
07310 
07340 
07350 
07360 
07370 
07380 
07390 RG 
01400 
01410 
0742Cf 
074)0· RGl 
07440 
07450' 
01460 
01410 
07480 
07490 
01500-
07510· 
01520 
01530-
01540-
01550-

REGISTRATION TEST ROUTINE 

TFM 
K 
TR 
TR 
K 
8TM 
TFM 
8TM 
TFM' 
TFM 
tF 
TFM 
8TM 
8NI 
K 
8e2 
AM 
AM 
CM 
8HE 
B 

5T+6,." RESTART 
.0971" NEXT PAGE 
PNT-l,RST1,. RESET PNTR AREA 
PNT+99,TT8-1" INSERT TITLE 
,0942,. SKIP AFTER PHT 
WAPTR,*+12" BRCH TO PRINT 
GEN+18,PNT+286 t ,INIT GEN 
GfN,49,lO. GENERATE OATA 
•• 30,PNT-2" INIT NEXT 
*+30,PNT" INST. 
99999,RG+l1'f REseT OLD DIGIT 
99999,19,10, INSERT WORST CASE 
WAPTR t *+12" GO PRINT 
•• 24,03400" CK END OF PG 
,0972" SKIP TONXT PG 
RGl+12"t SW 2 ON REPEAT 
RGl+6t02tlO, UPOATE 
RG 1-6, 02 , 10, 
RG1+6,PNT+288"CK DONE 
RG 1-12 t" 

Tt" t 

DATA,CONSTANTS,AND TYPE OUTS 

PN 2172153 
EC lJ.04870U 

07350 14 07253 -7025 
07362 47 01186 01300 
07374 16 08339 OOOMI 
07386 14 07253 -1051 
07398 47 01230 01200 
07410 l6 08433 J1641 
07422 i6 O~l3J. OOOll 
07414 16 01469 -6999 
07446 16 ~8356 J1787 
07458 27 01338 99999 
07470 3$ li!643 00900 
01482 46 01482 03500 
07494 41 01518 01900 
07506 17 08650 -1518 
07518 41 01542 03400 
01530 34 00000 00972 
07542 46 01410 00200 
07554 11 01469 000-2 
07566 14 07469 -1025 
07518 47 07446 01200 
01590 49 07664 ~oooo 

07603 00028 
07631 00032 
07662 00002 

07664 16 00554 -7664 
07676 34 00000 00971 
07688 31 11642 11344 
07700 31 11142 01916 
01712 34 00000 00942 
07724 11 08464 -1736 
07736 16 08356 J1929 
07148 11 08338 000M9 
07160 16 01190 J1641 
01112 16 07802 J164) 
07184 26 99999 07159 
01196 16 99~99 OOOP9 
07808 11 08~64 -1RlO 
01820 47 01844 03400 
07832 34 00000 00912 
07844 46 07808 00200 
07856 11 01802 000~2 
01868 11 07790 000-2 
07880 14 01802 J1931 
01892 47 01184 01200 
01904 49 08Q94 00000 



07560 TT8 
01570 TERR 
07580 TE'UM 
01590-
07600-
07600-
07610-
07620 TC 
01630 
07640 
07650 
07660 
07610 
01680 
01690 
01100 
07110 
01120 
01130 
01140 
01750 
07160 
07710 
01180 
01790 
07800 
01810 
01820-
01810-
0181t0-
07850 
07860 GEN 
07810 
01880 
01890 
01900 
01910 
07920 
01930 Gl 
01940 
07950 
01960-
01910-
01980-
07990-
08000 
08010 WAPTR 
08020 
08030 
08040 
080!»O WAPT!t1 
08060 
08010 
08080 

OAC Z6,REGISTRATION TEST ROUTINE' 
OAC 32,SW 2 ON TO ENTER RANDOM ROUTINE' 
OAC 31.SW 4 ON TO ENTER USERS ROUTINE' 

TEST COMPLETED ROUT1NE 
TEST COMPLETED ROUTINE 

8C4 IND... SW 4 RERUN 
8NR , -+24.MON.. OIPAL 
8 MONITt.. LINKAGE 
TFH 5T+6.... RESTART 
K .0953.t SKIP 3 SPACES 
TR PNT-l,RST1,. RST PRINT AREA 
TR PNT+101,CMPLT-l,.INSERT MESSAGE 
K ,0941,. SKIP AFTER PNT 
8fH WAPTR.*+12" PRINT 
RCTY 
WATY CMPLTt" TYPE 
TFH ST+6.ST+IZ,. RESTART 
RtTY 
WATY TERR,., SW Z ON TO ENTER RANDOM 
RCTY 
WATY fEUM... SW ~ ON TO ENTER USERS 
H ,., HALT 
8e2 RCP". 
8(4 MAN." 
8 ST,.. RERUN 

CHARACTER GENERATOR 

DC 
CF 
TF 
CM 
8NE 
TFM 
8 
SM 
CM 
BNE 
88 

03,0 
GEN-2, •• 
99999,GEN-l •• 
--6.0, • 
*+36". 
GE N+ 18 , 19998 •• 
GEN+12", 
GE N+ 18 .02, 10, 
GEN+18 ,PNT-2., 
GEN+12". 
,. t 

CLEAR FLAG 
TRANSFER CHAR 
CK FOR ON 
8RCH IF NOT 
REINIT 

UPDATE 
CHK DONE 
8RCH IF NOT 
RETURN 

, WRITE ALPHAMERIC ROUTINE 
ENTERED VIA 8TM FOR PRINTING 

DC 05,0 
TOM WAPTRlfll,O't NO SPACE SUPPRESS 
8NF .+36,WAPTR-l. t 
lOM WAPTR1+11,l" SPAce SUPPRESS 
CF WAPTR-l". 
WA PNT .0900., PRINT 
TFM ERR-I.O 
8NI -+12,3500.. WAIT FOR PNTR NOT BUSY 
AM ERR-l.Ol 

DT 0043 
Page 49 

07911 00052 
07969 00064 
08033 00062 

08094 46 01792 00400 
08106 45 08130 18117 
08118 49 18000 00000 
08130 16 00554 -8130 
08142 34 00000 00953 
08154 31 11642 11344 
08166 31 11744 07630 
08178 34 00000 00941 
08190 17 08464 -8202 
08202 34 00000 00102 
08214 39 07631 00100 
08226 16 00554 ~0560 
08238 34 00000 00102 
08250 39 07969 00100 
08262 34 00000 00102 
08214 39 08033 00100 
08286 48 00000 00000 
0829d 46 09554 00200 
0831046 10154 00400 
08322 49 00548 00000 

08336 00003 
08338 33 08336 00000 
08350 26 99999 08331 
08362 14 08356 -0000 
08374 47 08410 01200 
08386 16 08356 J9998 

,08398 49 08350 00000 
08410 12 08356 000-2 
08422 1408356J1641 
08434 47 08350 01200 
08446 42 00000 00000 

08462 00005 
08464 15' 08523 00000 
08476 44 08512' 08463 
08488 15 08523 00001 
08500 33 08463 00000 
08512 39 11643 00900 
08524 16 08649 -0000 
08536 41 08608 03500 
08548 11 08649 ~OOOI 
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DT 00'13 
Page' 50 

08090 . eM ERR-I, 3000 •• TIME OUT INDICATOR 08560 l~ 08649 -3000 
08100 BNE --36 08512 47 08536 01200 
08110 8TM ETO t ER14" ERROR P-BSY WONT TURN OFF 08584 11 09064 -4329 
08120 B • ... 24 08596 49 08620 00000 
08130 BNI *+24,1900" ANY DATA CHK 08608 41 08632 Oi900 
08140 8T ERR,WAPTR-l,. ERR SUBROUTINE '08620 21 08650 08463 
08150 88 .,' eRCH-BACK 08632 42 00000 00000 
08160-
08110- ERROR SUBROUTINE ENTERED 
08180- WHEN ANY DATA CHECK IS 
08190- FOUND ON 
08200-
08210 DC 05,0" 08648 00005 
08220 ERR 81 *+ 36,1900, f ANY DATA CHK 086'50 46 08686 01900 
08230 TF *+18,ERR-l •• LOAD RETURN 086'62 26 08680 08649 
08240 B 99999,., RETURN 08614 49 99999 00000 
08250 BNt *+24,0600, • RO CK OA686 47 08110 00600 
08260 8TM ETO,lS" 08698 17 09064 -9261 
08270 8NI ·+24.0700 •• WR CK 08110 47 08134 00100 
08280 8TM ETO,Z6't 08722 17 09064 -9281 
08290 eNt *+24,0800,. .MAR CK 08134 47 08158 00800 
08300 8TM ETO.l7 •• 08146 17 09064 -9)13 
0$310 BNI -+24.1600, • EVEN CK 08158 47 08782 01600 
08320 8TM ETO,l8" OAll0 11 090tfltt -9341 
08130 8NI *+24.1700 •• 000 CK 06182 41 08806 01100 
08340 8TM ETO,Z9., 08794 17 09064 -9313 . 
08350- 8NI -+24,2100 •• TAS CK 08806 47 088)0 02100 
08160 8TH ETO,llO •• 08818 11 09064 -9405 
08170 ,- BNI *+24,2200., F R CK 08830 41 08854 02200 
08380 8TM ElO,lll" 08842 17 09064 -943 OJ 
08390 8NI -+24,2300 •• A o CK 08854 47 08878 02300 
08400 8TM ETO,lI2,. 08866 17 09064 -9469 
08410 BNI -+60.2500 •• PTR CHK 08818 41 08938 02500 
08420 _ BNt *+36.2500., PTR CHK 08890 41 08926 02500 
08430 eTM ErO,lI4" 08902 17 09064 -9525 
08440 8 *+24" • 08914 49 069)8 00000 
08440 8 *+24., •. 08914 49 08938 .00000 
08450 ' 8TH t:TO,lll,. 08926 11 09064 -9491 
08460 81 -+12,06600,. P C CHK 08938 46 08950 06600 
08410-- 81 *+12,06700,. lCO CHK 08950 46 08962 06700 
08480 . 8t-!J Y!,3900,. ANY FILE CHI( 08962 47 09046 03900 
08480 ' eNI Yl, 3900,. ANY FilE CHK OA962 41 090,46 03900 
08490 RNI *+24,3600" AORS CHK 0891'. 47 08998 03600 
08500- BTM ETQ,ll,. 08986 11 09064 -9171 
08510 eNI *+24,3700 •• WlR CHK 08998 41 09022 03100 
08520 8TM ETO, l2., 09010 11 09064 -9201 
08530 8NI *+24.3800 •• OVFlO CK 09022 41 090'46 03800 
08540 8TM flO.l3,. 09034 17 09064 -9229 
08550 Vl 8 ERR ••• REtURN 09046 49 08650 00000 
08560. 
08510_ ERROR TYPEOUT ROUTINe 
08580~ FOR ERROR SUBR.OUTINE 
08590-
08600, DC 05.0 09062 00005 
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08610 ETO 
08620 
08630 
08640 
08650 
08660 Y3 
08670 Y2 
08680 
08690 
08700-
08710-
08720-
08730-
087,.0 il 
08150 l2 
08760 Z3 
08770 ZS 
08780 l6 
08790 11 
08800 I8 
08810 Z9 
08820 110 

-08830 Zll 
08840 112 
08850 III 
08860 '-Z14 
08870-
08880-
08890., 
08900~ 
08910tt 
08920 .Rep 
08930 
08940 
08950 
08960 
08970 
08980 RePl 
08990 
09000l\CP2 
09010'RCP3 
09020' 
09030-
09040" 
09050' 
09060, 
09010 
09080 
09090, 
09100 
09110 
09120 
09110, 
09140 

RCI 
ReTV 
TF 
WNTY 
Spry 
WATY 
BNe) 
H 
88 

V2" , 

Y3+6.ETO-l" 
ST+2", 

99999", 
-+24", 

'" , , , 
ERROR MESSAGES FOR 
ERROR SUBROUTINE 

SWITCH 1 

INSE~T ER TID 
TYPE ADDRESS 

TYPE ERROR 
SWITCH 3 
HAL T 
BRCH-BACK 

OAe 14, ADRS CK (36)' 
OAC lit, WlR CK e)l) • 
OAt 16, OVFlO eK (36) • 
OAe 13. RO CK (06) • 
OAC Il, WR CK (07) • 
OAC 1,., MAR CK (08) • 
OAt 16, MRR-E CK (16) • 
OAt 16. MBR-O CK (17) • 
OAC 14, TAS CK (21) • 
OAC 18, FUK REG CK (22) • 
OAC 14, A 0 CK (23) • 
OAt 14, PTR CK (25) • 
OAC 15, SYNC CK (25) • 

RANDOM CHARACTER PRINTING 
ENTERED VIA, BRANCH 
IN THE INSERT AREA 

TFM ST+6,-" RESTART 
K ,0971" NEW PAGE 
TR PNT-l,RST1,. RESET PNTR AREA 
fR PNT+99,TT9-1,. INSERT TITLE 
K .0942" SKIP AFTER PRINT 
8TH WAPTR,*.12,. 8RCH TO PRINT 
TFM RCP4+18,PNT't 
M PR2,PRl" MULTIPLY 
SF 95... SET FLAG 
eM 98,0,6, CHK FOR ZERO 
8NE •• 36,., 
AM PR2,131.9t NXT SETTING 
8 *+2,.". 
TF PR2,98 t , NXT MUlT. 
SF PRl-2." 
AM PRl,41,10, CHNGE NO. 
BI e+12.01400.. TURN OFF OVFlO 
TF RCP4+11,PRZ-l., 
MM PR2-1,05,10. COMPUTE EVEN-ODD 
CF Ptt2-2,t, 
80 .+24,99" 
AM RCP4+11,Ol,10. EVEN ADD 1 
TFM e.35;RANCH,. INSERT START 

DT OOt13 
Page 51 

09064 46 09136 00100 
09076 34 00000 00102 
09088 26 09130 09063 
09100 38 00550 00100' 
09112 34 00000 00101 
09124 39 99999 00100 
09136 41 09160 00300 
09148 48 00000 00000 
09160 42 00000 00000 

09173 00028 
09201 00028 
09229 00032 
09261 00026 
09281 00026 
09313 00028 
09341 00032 

·09313 00032 
09405 00028 
09433 00036 
09ft69 00028 
09"91 00028 
09525 00030 

09554 16 00554 -9554 
09566 34 00000 00911 
09518 31 11642 11344 
09590 31 11142 09986 
09602 34 00000 00942 
09614 17 08464 -9626 
09626 16 0ge48 J1643 
09638 23 10045 10041 
09650 32 00095 00000 
09662 14 00098 0-000 
09674 47 09110 01200 
09686 1110045 OOJ31 
09698 49 09722 00000 
09710 26 10045 00098 
09722 32 10043 00000 
09734 11 10Q41 000M1 
09746 46 09158 01400 
09158 26 09841 10044 
09770 13 10044 000-5 
09782 33 10043 00000 
09794 43 09818 00099 
09806 11 09841 000-1 
09818 16 09853 J0046 
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DT 0043 
p'age 52 

09150 RCP4 AM 4.23,99,10, AOD RAN. NO. 
09160 IF 99999,99999 •• INSJRr;CHA~. 
09110 AM *-6,02,10. 
09180 CM RCP4+18,PNT+288,.CHK PONE 
09190 8NE RePl +12 •• , . " 
09200 BNI 4+24,03400,. CHX ENO OF PG 
09210 K .0942.. NXT PAGE 
09220 8TM WAPTR,*.12.. GO TO PRINT 
09230 8C2 *-16". SW ~ ON lOOP 
09240 8e4 ~CPl,.. SW 4 ON LOOP 
09250 TFM ST+6,ST+12,. RESTART 
09260 H 
09270 B sr", GO TO START 
09280-
09290* OAT~.CONSTANrs,ANO TYPEOUTS 
09300-
09310 TT9 DAe 26,RANDOM CHARACTER PRINTING' 
09320.PRl DC 04.1999" 
09])0,PR2 DC 04,1231" VARIABLE NO. 
09)40.RANCH 70 03041,01314,0246810,C 
09350. 20 21232.43334,0246810. H 
09360. 41 42434,44S46.0246810. A 
09370, 47 48495,05152,0246810. R. 
09)80 53 54555.65158~0246810, 
09390. 59 62636.46566,0246810. 
09400 67 68691,07172,0246810, 
09410 13 74751,67778.0246810. 
09420 19 10100,00000,0246810, 
09430-
09440. USERS INSERT AND 
09450- PRINT our ROUTINE 
09460~ ENTEREO VIA BRANCH 
09410* IN THE INSERT AREA 
09480-
09490- FOR 52 CHAR SET BAR ONLY 
09500* FOR ALL PRINT HAMMERS 
09510* TO fIRE ON THE 1443 
09520* MODE = WA 
09530* MSGE = ~ELEAse AND START 
09540-
09550 MAN TFM ST+6,*.. RESTART 
09560 K .0971., NEW PAGE 
09~70TR PNT-1tRST1,. RST PRI~T AREA 
09580 TR PNT+99tMESS-lt.INSERT TITLE 
09590 K ,0943" SKIP AFTER PRINT 
09600 8TM WAPTR,.+12,. 8RCH TO PRINT 

'09610 TR PNT-l,RST1" RST PRINT AREA 
09620 TR PNT-001,WCAH-l., 
09630 TR P~T.I03,WCAH-lf.INseRTs,eCIAL CASE 
09640 TR PNT+207,WCAH-l,. 
09650 REP ReTY 
09660 . WAT Y MoDe, t , ROT MODE 
09610 RATY ANS." ACCEPT ANSWER 
09680 8e] *-12". sw 3 OOPS 
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09830 11 09653 000R9 
09842 l6 99999 99999 
09854 11 0984~ 000-2 
09866 1~ 09648 J1931 
09818 41 09638 01200 
09890 47 09914 03400 
09902 34 00000 00942 
09914 17 0846~ -9926 
09926 46 09890 00200 
09938 46 09626 00400 
09950 16 00554 -0560 
09962 48 00000 00000 
'09914 49 00548 00000 

09981 00052· 
10041 00004 
10045 00004 
10046 PO -3-4J OJ3J4 
10058 KO KIK1K 4l3l4 
10070 H1 H2H3M 4M5M6 
10082 M1 M8M9N ONIN2 
10094 N3 N4N5N 6N7N8 
10106 N9 02030 40506 
10118 01 0809P OPIP2 
10130 P3 P4P5P 6P1P8 
10142 P9 POPO- 0-0-0 

10154 16 00554 J0154 
10166 34 00000 00911 
10178 31 11642 11344 
10190 31 11142 10934 
10202 34 00000 00943 
10214 11 08464 J~226 
10226 31 11642 11344 
10218 31 11642 11144 
102S0 31 11146 11144 
10262 31 11850 11144 
10214 34 oohoo 00102 

. 10286 39 '109~5 00100 
10298 31 11135 00100 
10310 46 10298 00300 



096QO 
09700 
09710 
09720 
09730 
09140 
09750 
09760 
09770 
09780 
0<1790 
09800 
09810 NXT 
09820 
09830 
09840 
09850 P 1 
09860 
09810 P 
09880 
09890 
09900 
09910 
09920 
0(9)0 
0991t0 
09950 
09960-
09910-
09980· 
09990. 
10000· 
100 10-' 
10020. 
10030.' 
100ltO·· 
10050 .WORST 
10060 
10010 
10080 
10090 
10100 
10110 
10120 
10110 
101ltO 
10150 
10160 
10110 
10180 
10190 
10200 
10210 
10220 

SF 
TFM 
CM 
BNE 
TFM 
8 
CM 
BNE 
TFM 
B 
TF,.. 
TFM 
RCTY 
WATY 
H 
RCTY 
99 
8C3 
99 
8NI 
8TH 
8NI 
K 
8t2 
8t4 
TFM 
H 
8 

AN S-1 • , • 
Pl+l,36,10, 
ANS+2,4455,8. 
-+36 
p+ I, 35 ,10. 
NXT 
ANS+2,6655,8, 
.+36 
P+l.38.10, 
NXT 
P+l.39.10. 
Pl+l,37,10, 

REOT, , , 

PNT,OOlOO,. 
--12, , , 
PNT,0900" 
.+24,1900, , 
ERR,.+12" 
.+ 24.3400 •• 
,0912., 
p,., 
REP", 
ST+6,ST+12" 

ST", 

RN 
CHK ON 

CHK WN 

WA 
RA 

REQUEST 

ACCEPT 
SW 3 OOPS SWITCH 
PRINT 
ANY DATA CHK 
ERR SUB ROUT 
END OF PAGE 
NEXT PAGE: 
SW 2 ON REPEAT 
SW 4 ON NEW MSSGE 
LOAD RESTART 

RETURN 

1443 WORST CASE BUFFER PATTERN TEST 
THIS ROUTINE IS ENTEREO VIA BRANCH 
INSTRUCTION IN THE INSERT AREA. 
THIS ROUTINE ALLOWS THE USER TO SET 
THE 1443 BUFFER VOLTAGES. 

TFM ST+6,.,. SET RESTART 
K ,0971" NEW PAGE 
TR PNT-l,RSTl,. RESET PRINT AREA 
TR PNT+99,WRST1-1.,INSERT TITLE 
K ,0943,. SKIP AFTER PRINT 
BTH WAPTR,.+IZ" GO PRINT 
TR PNT-l.RST1.. RESET PRINT AREA 
TFM *+18,PNT-l 
TR 9999Q,WRST2., GENERATE 
AM *-6,40.10. WORST CASE 
CM .-18.PNT+359,. BUFFER 
8 NE *-36 , f , PAT T eRN 
8TH W~PTR,.+ll.t PRINT llN~ 
WA PNT+20.900.. PRINT COMPLEMENT 
81 .t2~OOt' WAIT FOR NBSY 
ONI *.24,1900" CHK fOR ERROR 
eTM ERR,."12 
8NI *.24.3400.. CHK END OF PAGE 

DT 0043 
Page 53 

10322 32 11134 00000 
10334 16 10515 OOOl6 
10346 14 11137 OM455 
10358 47 10394 01200 
10310 16 10539 OOOL5 
10382 49 10466 00000 
10394 14 11131 00655 
10406 47 10442 01200 
10418 16 10539 OOOlS 
10430 49 10466 00000 
10442 16 10539 000L9 
10454 16 10515 00017 
10466 34 00000 00102 
10418 39 11021 00100 
10490 48 00000 00000 
10502 34 00000 00102 
10514 99 11643 00100 
10526 46 10514 00300 
10538 99 11643 00900 
10550 41 10574 01900 
10562 17 08650 J0514 
10514 1t7 1059a 03400 
10;86 34 00000 00972 
10598 46 10538 00200 
10610 46 1027~ 00400 
10622 16 00554 -0560 
10634 48 00000 00000 
10646 49 0054800000 

. 10658 16 00554 J065R 
10670 34 00000 00971 
10682 31 11642 11344 
10694 31 11142 11250 
10106 34 00000 00943 
10118 11 08464 J013a 
10730 31 11642 11344 
10142 16 10760 Jlb42 
10754 31 99999 11302 
10166 11 10760 OOOMO 
10178 14 10760 J2002 
10190 47 10754 01200' 
10802 17 08464 J0814 
10814 39 116~3 00900 
10826 46 10826 02500 
10638 41 10862 01900 
10850 17 08650 J0862 
10862 41 10886 03400 
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DT 0043 
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10230 
10240 
10250 
10260 
10210 
10280-
10290-
10300-
10310 ME~S 
10320 MODE 
10330 RE.QT 
10340 
10350 ANS 
10360 WCAH 
10370 
10390 
10390 
101t00 WRSTI 
10410 WRST2 

10420 I\ST1 
10430 
10440 
10450 1\512 
10460 
10470 
10480 
10490 
10500 
10510 
10520 
10530 

PNT 

I.NY 
1051t0 
10550-
10560 OIPAL 
10510 
10580 
10590 
10600 
10610 
10620 
10630 
10640 
10650 
10660 
10610 
10690 
10100 
10710 
10120 
10730 
10140 
lOlS0 
10760 

f( 

Bel 
TFM 
H 
8 

.971 
.-84". 
5T+6,ST+12 

ST 

sw 2 ON LOOP 

CONSTANTS AND TYPEOUTS 

10874 34 00000 00971 
10886 46 10802 00200 
10898 16 00554 -0560 
10910 48 00000 00000 
10922 49 00548 00000 

OAC 
OAt 
OAe 
D4C 
OAC 
OAe 
OAC 
OSC 
OAC 
OAC 
OSC 

i5,USERS MESSAGE • 10935 00030 
2a,KEY IN PRINT MODE ON,WN,WA I 10965 00056 
27,PRESS START,KEY IN MSGE,MAX 11021 OOC54 
30, OF 144 CHAR.,TERM. WITH ARM' 11075 00060 
05,XXXXX" ANSWER 11135 00010 
21,.-1/AJZSBK3TCL4UOM5VEN6WFOl 11145 00054 
19,XGP8YHQ91lRO .,.$ 11199 00038 
02,34 11236 00002 
06,1)- , 11239 00012 
26,WORST CASE BUFFER PATTERN' 11251 00052 
42,66666659596666665966595959666659595966590' 

OSC 4~.O., 
DSC 50,0" 
OSC 50,0" 
OSC 45,0 •• 
DSC 50,0, t 
OSC 50 ,0,. 
OSC 02,'. t 

R 

p 
E 

S 
R 

I 
e 

T 
N 

T 
DC 05,0" 
OAe 01", 
OS 500 

PRJNT AREA 

. DAe 01,9" 
DC 04,0" 
OS 200 

READ AREA INYLO CHAR 

IF MONITOR LOAD,READ 
TFM 18,START 
8NR START,MON 
RACD 16000 
81 .+12,1600 
81 *+12,1100 
8t .+12,0600 
TR OCF,19880 
AM DCF+5.180 
TfM DCf+8, 001, <} 
TFM DCf+13,16000 
Sf( DCF,101 
38 OCF,102 
TR IbOOO,OtPAl 
81 -"'12,0600 
8 ( e ... 12 ,0100 
8 t *+ 12, 1600 
81 -+12,1700 
TF AVPTo-4<},RDSK+11 
TFM OCF+13,INV-l 
8 MONIT 

INVALID CHAR 

11302 
11344 
11389 
11439 
114..,9 
11534 
11584 
11634 
11640 
11643 
12143 
12145 
12149 
12349 

12350 
12362 
12374 
12386 
12398 
12410 
12422 
12414 
12446 
12458 
12470 
12482 
12494 
12506 
12518 
12530 
12542 
12554 
12566 
12518 

00042 
00045 
00050 
00050 
00045 
00050 
00050 
00002 
00005 
00002 
00500 
00002 
00004 
00200 

16 00018 -0500 
45 00500 18117 
37 16000 00500 
46 12398 01600 
46 12410 01100 
46 12422 00600 
31 12602 19880 
11 12607 -0180 
16 12610 00-01 
16 12615 J6000 
34 12602 00101 
38 12602 00102 
31 1600P 12350 
46 12518 00600 
46 12530 00700 
46 12542 01600 
46 12554 01100 
26 00763 12601 
16 1261'5 J2148 
49 18000 00000 
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10110 ROSK 
10780 OCF 
10190 LAl.AB 
10800 

36 DCF,702,O 
OSC 15,' 
DC 01,0 
DEN 0 0 I PAL, • , END END END 

D~ 0043 
Page 55 

12590 l6 12602 00102 
12602 00015 
12611 00001 
12350 
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BT OOl~3 
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80/80 OBJECT LISTING or 0043 

360032000500260003500393250001199999260005400387319999900320* 
2600018003932599999000114900000* * 
0000000000001020304000204060800030609021004080216100500* * 
1510200602181420010411282008061422300908172630000000000* • 
5060708090012141618151811242120242822363520353045403632* * 
484455324946536048465462754453621180123456789123456189-* * 
490050000000* • 
M4631473JZ611* * 
450054818111491800000000* * 
41011920000015, 52500009490056000000 * * 

* * 340000000102* * 
)40000000102390098100100340000000102390114100100360134200100* 
340000000102390103100100340000000102390124300100340000000102* 
390128100100340000000102390131500100480000000000410081200000* 
311214800500460011600600460078801600460080001100150014100009* 
250702201342250702301342250104801342250104901342320701800000* 
320102000000320702200000320104400000320104500000320104600000* 
320704700000320104800000320704900000490134600000M46300101014+ 
130020001116721000~159495563455900634562630* * 
04624500444941415556626349430043415959494147M500634151452351+ 
646300575949556145590049N500594541446800545644450+ + 
M946006268626345540048416200410C11737111235245680049N5004100+ 
41542349460055566300410059540000000. * 
N556595441530062660062456363495541620t * 
N759564720204162004445624959454"0* * 
M44163412020515956415941540* * 

* * 00·01600554-1346160 1414000-925003CJ901416110 141400(,-9450144201* 
414150039900000* * 
• * 
150586000004490179200000150586000003410119200000160179100* * 
0-42101791011552501759017912601191011551101791000-1250116901* 
1~146015500160046015620110031121411!4151601621-11551601633-1t 
1131601640J2148260119199999210179199999259999901191460165801* 
600460"1610011001101621000-21101633000-21101640000-21401621-1* 
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