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ABSTRACT 

An effective exerciser using a microcomputer was designed 
for ASR-33!35 Teletypes. The low-cost, portable instrument 
can be easily used by a maintenance technician to diagnose 
problems and to check out the Teletype after maintenance has been 
performed. The TeLetype is operated under realistic, on-line 
condi tions. System firmware includes programs for evaluation 
and diagnostic testing of all punching, reading, printing, and 
keying operations. 
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TESTING TELETYPES WITH A MICROCOMPUTER 

INTRODUCTION 

A Teletype (Registered trademark of Teletype Corp., Skokie, 
IL) communicates serial data for computers and other digital 
systems by means of a peripheral electromechanical keyboard. 
Routine preventive maintenance is required on these devices to 
enhance reliability and prolong the equipment lifetime. Due to 
long equipment downtimes involved with preventive and specific 
problem maintenance, a standby Teletype is usually substituted 
in the system, and maintenance is performed off-line. 

Often problems associated with the Teletype are not apparent 
when they are tested off-line. Typical problems involve elec
trical timing synchronization between the mechanical operations 
and the electronic control signals from the system (for example, 
the computer). In order to effectively diagnose. repair, and 
test the Teletype, it should be operated in an on-line system 
configuration in which the keyboard is used to transmit data to 
the computer and back to the printer mechanism. 

HARDWARE 

A desk top microcomputer1 designed and fabricated at Savannah 
River was used to build a portable exerciser to improve TeZetype 
maintenance (Figure 1). (Available commercial microcomputers 
could also be adapted to this design.) The Savannah River system 
uses an Intel Model 80082 central processor module (microprocessor) 
and has a memory capacity of 1,024 8-bit bytes of PROM (program
mable read-only memory) and 2,048 H-bit bytes of RAM (random 
access memory). Four 256- x 8-bit PROM modules are installed as 
firmware (permanently stored programs) that contain the Teletype 
test programs. The RAM is used for data storage. Also, short 
programs can be easily and quickly loaded with an integral key
board (a unique feature of the Savannah River microcomputer) and 
operated in RAM for test routines not available in the firmware. 

The Teletype plugs into a quick-disconnect connector on the 
rear of the microcomputer. The interface (Pigure 2) between 
Teletype and microcomputer is a commercially available logic 
card, Model LTI-513. 3 The exerciser is electrically compatible 
with model ASR!KSR-33 and ASR!KSR-35 Tetetypes that use 20-mA 
current loop nansmisslon. Other configurations could be tested 
after minor circuit modifications. 
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FIGURE 1. Teletype Exerciser 

RoMo'{ 7 
COf'itr{)! 

·---f-3 
---1--06 
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D<rt. 

C-... ____ ... )~~ •• 

L-513 Teletype 
!nterfoce 

\X-- +5v. 

-- Gnd. 

>-O----9v. 

Connector 
MOROO-7S 

FIGURE 2. Interface Connection uldgram 
(For description of Signals, see Reference 1.) 
(Control Logic, Inc., Drawing 1002854) 
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FIRMWARE 

The firmware consists of four pages of PROM. Each page is 
256 B-bit bytes contained on an Intel Model 870ZA PROM module. 
The PROM is erasable by exposure to ultraviolet light and may be 
reprogrammed to change the test routines. 

The system program that is stored in the firmware (complete 
listing given in Appendix A) was written in fundamental machine 
code using L-Series Assembly Language. 4 A cross-assembler for a 
PDP-BE microcomputer (Digital Equipment Corp., Maynard, MA) was 
used; therefore, the programming effort was expedited with the 
advantages of an OS-8 disk-operated monitor system (Digital 
Equipment Corp., Maynard, MA),s a high-speed paper tape reader! 
punch, and a high-speed teleprinter. 

The programs in the firmware are initiated from the micro
computer console with a single-byte restart instruction. The 
restart instruction starts the-specified test routine by 
executing a jump instruction in the first seventy bytes of the 
first page in firmware. 

TELETYPE TESTS 

Eleven programs stored in the firmware test the following 
TeLetype operations: carriage return, character space, line 
feed, character set keyboard entry, character set printing. and 
paper tape reading and punching. The programs are typical 
routines usually included in peripheral diagnostic software for 
computer systems. See Appendix B for test operating procedures. 

Carriage Return 

The carriage return (CR) operatlon is tested for line lengths 
of one to 70 characters. Seventy lines are typed (Figure 3) in 
which the first character is an M and remaining characters are X's. 
The message CR TEST is typed at the beginning of this test. 

line Feed 

The line feed (LF) operation is tested by typing a back
diagonal character (\), then executing an LF, an (SP), and another 
\ until 70 lines have been typed (Figure 4). Proper alignment of 
the back-diagonals on the printout indicate correct LF land SP) 
operations. The message LF TEST is typed before the test is 
executed. 
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CF 'rEST 

M 
t1X 
MXX 
MXXX 
MXXXX 
MXXXXX 
MXXXXXX 
MXXXXXXX 
MXXXXXXXX 
MXXXXXXXXX 
MXXXXXXXXXX 
MXXXXXXXXXXX 
MXXXXXXXXXXXX 
MXXXY:XXXXXXXXX 
MXXXXXXxxxxxxxX 
MXXXXXXxxxxxxxxX 
MXXXXXXXXXXXXXxXX 
NXXXXXX'XXXxY.XXXYXX 
MXXXXXXXXxXXXXXxXXX 
MXXXXXXXXXXXXXXXXXXX 
NXXXXXXXXXXXXXXXXXX'XX 
MXXXXXXXXXXXXXXXXXXXXX 
MXXXXX'XXX};x,XXXXXXXXXXXX 
MXXXXXXxxxxXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXxXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXX:XXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXxxxxxxxxxXXXXX 
MXXXXXXXXXXXXXXXXXXXXxXXXXXXXXX 
NXXXXXXXXXXXXXXXXXXYX:-;XYXX;<XXXXX 
MXXXXXXXXXXXX%XXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
1'1XXXXXXXXXXXXXXxXxXrxXxxXxXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXX~AXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

NXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXY-XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
NXXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
l"iXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXY.xXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
I'lXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXxxxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
M'XXXXXXXXXXXXX'XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
MXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX~XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

FIGURE 3. Sample Printout for Carriage Return Test 
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FIGURE 4. Sample Printout for Line Feed Test 

- 8 -

\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 



Over-Print 

After typing the message OVER-PRINT TEST, a 70-character 
line of X's is typed, a CR is executed, and the line of X's is 
typed again. 

Space 

After typing the message SP TEST, correct SP operation is 
tested by typing 34 X' s on a '.ine with spaces in between each 
character. A CR is executed, and 0'5 are typed in the spaces. 

Swirl Pattern Character Print 

All 63 printable characters are typed in a printout pattern 
that repeats the beginning line character at the end of the line 
(Figure 5). Each successive line begins with the second character 
on the previous line. A total of 6S lines are typed; the last 
character on the first line is the same as the first character 
on the last line. The message SWIRL PATTERN precedes the test 
pattern printout. 

Sv'l PL PATTPF:n 
! "" 5:);& '( ) *+, -. / III 2 34" E 789: ; < :>7 @AECtEFGHIJKLl1NO POR S1TV~.'XYZ( \ J

"#$);& '( l*+, - ./012 3451'789:; <=>?@AECInGHIJKLMNOPORSTt:Vi>;'XYZ(\J- ! UN 
$ %& '() *+, -./ 012 34 51'789: ; <:>7@AECrEF'GHIJKLMNOPQPSTt'Vi>;'XYZ[\J- !" #$% 

• & '( )*+,-./0123451'789:; <=>7@AECLEFGHIJKLMNOPGPSTt'\';,,'XYZC\J" !"/I$%&' 
() *+. -. / 0! 2 24 56189:; <=,.7 @AECfEFCHIJKLMNOPGRS1TVv::XYZ(\J" !" 11'$%& *') 

* +, -. / e 12 24 56789: ; <=>7 IiIAFCI'FF CHIJKLMNOPGRSTt'Vl;'XYZ C \ J"," #1%& ") *+ 
,-. /012 34 c6789:; < :>7 @AECDEFGHIJKLMNOPQPSTt'VI;JXYZC\J· !" #$%& '() *+.
• /0 123456789: ; <=>7 IiiAECrEF GH!JKLMNOPOR STt'V,,'XYZ C \ J - ! "1$%& *' >*+. -. / 
012 34cf789:; <=>7 @AECDEF GHIJKLMNOPQR ~TtfVi>;::XYZ (\ J. !" #$%& "> *+. - ,/1211 
234515789:; "",.7 @AECrEFGHIJKLMNOPORSTt'V,,'XYZ[\J· ! "#$"& '( >*+, -,/121123 
LI56189:; < =>7 @AECrEFGHIJKLMNOFQPETt'Vi>;'XYZ(\J" !" #$ %& '() *+. -./ 012 34 5 
6789:; <=>7@AEC[EFCHIJKU1NOPQPSTt'Vv"'XYZr\J - !" #$%& '() *+. - ,/12112 345E 

FIGURE 5. Sample Printout for Swirl Pattern Test 

Worst Case Pattern Character 

After the message WORST CASE is typed, the most difficult 
print pattern for the ASR!KSR-33 Teletype is executed (Figure 6). 
For this pattern, the print mechanism travels its maximum distance 
between characters. Twenty 64-character lines are typed. 
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iVORST CASE 
'~W/'-W/'~WI'~w/'~W/'~W/'~W/'~w/'-W/'~W/'~WI'-WI'~W/'~Wit-Wit-WI 

'-W/I-W/'-w/t~W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-WI'-W/'- w/t-W/t-WI 

'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-WI' ... W/'-W/''''WI 
'-WI t -WI '-W/' "'WI t -.WI· "'wl I_~J/' "'W/' -WI' -WI '-WI' -WI '-WI' -WI' -WI' -WI 
• ... W/·-W/· ... W/·-W/'-W/' ... W/'-W/'-W/· ... W/·-W/·-W/·-Wl·-Wl· ... Wit-WIt-WI 
'-W/'-W/·-W/·-W/·-W/·-W/·-W/·-W/· ... Wl'-W/·-W/'-W/·-W/· ... w/t-w/t_WI 
'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/''''W/'-W/''''W/t-W/t_WI 
''''W/'-W/'-W/'-W/''''w/'-WI'-w/'-w/'-W/'-W/'-W/'-W/'-W/''''WI'_W/t_WI 
'-W/'-W/'-W/'-W/'-WI'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/''''W/t_WI'_wl 
I-W/'-W/'-W/'-W/'-W/'~W/'-W/'~w/'~wl'-W/'~W/'~W/f_W/'~W/'-WI'-WI 

'~W/t~W/'-W/'~W/t-WI'-W/'~W/f_WI'-W/'-W/'-W/'~W/'-W/'- W/'~W/'-W/ 

t-W/f-W/t_W/'_W/'_W/'_W/t_W/'_W/'_W/'_W/'_W/'~W/'_W/'_W/'-W/'-WI 

f-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/ 1 -W/t-W/'-WI 
'-W/'-W/'-W/'-W/f-W/'-WI'-w/'-W/f-W/'-W/f~W/'-WI'-W/'- Wit-Wit-WI 

'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'- W/'_W/t_WI 
'-W/·-W/·.W/f-W/·~W/·-W/'-W/'-W/·-W/·~W/·-W/·-W/t-W/·- WI'-W/t-WI 

'-W/'-W/t-W/'.W/'-W/'-WI'-W/'-W/'-W/'-WI'-W/'.W/'-W/'-W/'-W/'-WI 
'-W/t·W/f-W/t-W/·~W/'~W/'-W/·'-W/·~W/·-W/·~W/·-W/'-W/· ~W/'-W/'-W/ 

f-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'-W/'~W/'-WI'-W/'~W/'- W/'-W/'-WI 

'-W/f-W/'~W/'-W/f-w/'-W/t-W/'-W/'-W/'-WI'-WI'-W/'~W/'- Wit-Wit-WI , 

FIGURE 6. Sample Printout for Worst Case Print Test 

Character Echo 

After a message ECHO TEST (HIT ANY KEY), the operator may 
strike any key on the keyboard. The exerciser will echo back 
the 7-bit ASCII (American Standard Code of Information Interchange) 
code for the key struck (Figure 7). A delete o~ tubout key will 
terminate this test. 

ECHO TEST (HI T ANY KEY) 
1= 061 
2= 062 
3= 063 
4: 064 
A= 101 
B= 102 
c= 103 
D= 104 
!= 041 
"" 042 
%= 045 
&= 046 
*= 052 

FIGURE 7. Sample Printout for Character Echo Test 
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Line Echo 

After a message LINE ECHO TEST (TYPE UP TO 70 CHARACTERS). 
the operator may type in a character string terminated with a 
BELL (Control G key), The line will be echoed by the exerciser 
(Figure 8). The test is terminated by striking the DELETE or 
RUBOUT key. 

LINE ECHO TE~T <TYPE t'P TO ?rz CHAPACTFFD 

TYPE In /\NY STPINC OF CILAPACTEP!:. TYPE' A "FELL" TO ECHO LINE. 
TYPE IN ANY !'"TfUNG OF CHF,PACTEP". TYPE A ''[ELL'' TO ECHO LINE. 
ANOTHEF LInE CAN NO', EE TYPEr IN ANt: ECHOEL. 
ANOTllEP LINE CMJ NOv' EE TYPEr Hl ANr ECHOEt:. 

TYPE "PELETE" TO CO TO ALTEPNATE CHAPACTEP TE!'T. 

FIGURE 8. Sample Printout for Line Echo Test 

Alternate Characcer 

The operator may strike successive keys. If an alternating 
character pattern is not repeated, the exerciser will type an 
error message, ERROR, ASCII: • (Figure 9). The test is 
preceded by the message ALTERNATE CHARACTER TEST. 

ALTEFNATE CHARACTER TEFT 
12121212121212122 
EPFOP. A~CII. CE2 
12121212123 
EPPOE. ASCII- 0f2 
AEAEAFAEAFAEAEAEAFE 
EFPOF'. ASCI r- I\?2 
AEAI'AEP,EAEC 
EFPOr. A~CII: lC3 
HliHFl 'LEE1 Il Ll amHHHEHl-lhHllHl1HHIlHHH I 
EPFOF. l"fO 1= III 
)(!{!{ EKln< !{E1G-(1(l(!{l{!{j{}{l{ l\K!{!{!{!{X 1 

EFPOF. ASCII= eEl 

FIGURE 9. Sample Printout for Alternate Character Test 

* The ASCII Code for the incorrect character will be printed 
following the equalS sign. 
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Punch and Reader 

For Model ASR TeZetypes with a paper tape reader/punch 
mechanism, two tests may be performed. 

Punah/Read 

A message PUNCH/READ TEST is printed at the beginning of 
this test. Blank tape is punched, followed by a numeric pattern 
type and more blank tape. The numeric pattern is then read and 
verified with the tape reader. If the numbers are different from 
the numbers programmed to be punched, an error printout indicates 
the actual and programmed data. The punch/read operation may be 
repeated automatically. 

The test exercises all holes for the tape because the 
numeric pattern is a sequence of all a-bit binary number com
binations, followed by their. one's complements. The sequence 
begins with one, increments through 377 (base 8), and decrements 
back to zero. Approximately 6 ft of paper tape is required for 
the sequence. 

Reader 

The reader test reads and verifies a prepunched binary 
sequence tape (the same pattern as used in previous punch/read 
test). The message READ TEST TAPE is printed at the start of 
this test. 

ACKNOWLEDGEMENT 
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a Clemson University co-operative education student employee, 
who wrote the firmware programs during his employment at the 
Savannah River Laboratory in the summer of 1975. 

- 12 -



,,,.«', 

APPENDIX A 

Program Listing 

The following listing shows the program stored in firmware 
PROM's. 

C@O 000 
002 000 
006 Me 
020 eeo 
022 oee 
600 
000 010 

000 000 
00 00111 104 co@ 01@ 

010 oee 
00 010 104 070 000 

020 e00 
00' 020 104 166 00a 

t)Je a00 
~:t0 050' 104 126 001 

040 000 
01J ~4@ 104 e62 001 

05@ oae 
00 050 104 05J 002 

e60 Me 
00 060 104 lZ? 00'2 

t!)?1) eoo 
00 070 lOe J71 001 
€h) 07'1: 106 3:71 001 
no 07(. ·)1$6 33'6 
0,0 100 @56 0,02 
1110 102 106 03"2 002 
~i€l 10'5 016 0BO 
00 li!l? iM' 171 001 
013 112 J01 
00 111: 07. 106 
00 liS 150 146 000 
00 1213 006 115 
00 122 106 022 002 
80 12'5 01e 
80 126 0'26 001 
1210 13.0 301 
eo 11:1 272 
00 112 150 107 000 
00 1]5 @06 130 
M 137 106 022 (f~Z 
e0 142 020 
00 142 104 130 000 

00 146 It1ir-''';'CMT 
00 lSi 106 171 0"01 
00 15' 06( 350 

/***.********.**.*~********.**********~************* 
)* *' 
," M I CRDCDMPlJTER TElETV?E EXn-C I SEP, rTVTST * 

* ,'*******.***************************."*************** 
<' 
SEL0=@i) 
SELi=@20 
SEL3~@.a 
SELS=@200 
SEL9=@220 
END=@0001 
PG10='10 0 
/ 
*@ '0 
~TMP PG10 IBEGIN>HNG Of RAM 
*'10 ' @ 

}MF' ernST iCHRRRCTER PRINT TESTS 
*20 '0 
JMP SPPTST ;SWtRL PATTERN & }lOR~5E CASE TESTS 
1<1lY "'11 
JMP ETST /ECHO CHARACTERS " LlIIE TESTS 
*'0 ' 0 
JMF' weTST /WOR5E CASE TEST 
*50' ' 0 
,1MP lEAD /PUNCH & READ TAPE TEST5 
*60 ·~-(r 

,]MP T$TTP !RERD TEST TAPE 
/ 
/ *:+: .tnt,*,CARR rAGE RETURN 1£51S********.* •• 
! 
*70 ' 0 
CRiST: CAr [,~LI" 

CRL CRLF 
LLI Ml /CR TEsr MESSAGE 
un ' Ml 
CAL PRINT 
LSI 0 15ET 8 eaUIHER TO ZERO 

CRT, ewcarr 
LA B 
Cpr 106 /LFlsr LINE. 8=106? 
HZ lFT /'r'ES: GO TO If TEST 
LA! " 10 M /NO: LOAD ASCI! M 
CAL SEND 
INS iHKREMnn B COUNTER 
LeI 1 

CHIC LA B 
ep e 
HZ CRT 
lAI ox ,'lOAD ASCII X 
CAt"-roW 
I Nt 
JMP CHk 

! 
I*****LIN£ FEED r£5T$**:f<****-**********~ 

" en; Cl'lt 'Cl!['r 
CAL CRlf 
Ll r M2 /LF" TEST MESSAGE 
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(;11) 156 056 BB2 LH! "M2 
00 160 H16 012 0112 CAL PRINT 
:)0 :1£} 016 0013 lBI (\ 15ET B COllNTER TO ZERO 
00 165 eoe; 1?4 i'fRRI>; , LR I "1t'\ .. 7( UIIDI'lS"C r r' '\ 
80 1€?' HJ6 022 002 ;AL SEND 
80 172 oe6 £112 LA! 12 ICORD Ascn LF 
80 174 106 022 002 CAL snw 
06 177 eH1 INS 'IINCREMENT B COUNTER 
1.)0 2')0 301 LA B 
00 201 074 1M' Cl"r--n.r;- lLRS I ''SLl1SfI;''1l'=T0bT 
00 2 115 1i1il 165 000 JFZ MARK INO: PRINT \ AGAIN 

IVES' GO TOOVERPRnn TEST 

/*****OVERPRI Nr~TEST**;¥*¥*i***·$i¥********* 
,.-

03 206 106 ?7i 0'01 OPTS,,- o;H~ CRCF 
00 211 106 171 001 CAL CRLF 
013 214 066 017 LUMS ;OVERPRlm MESSAGE 
013 216 05£ 13(;]; LHI 'M5 
00 220 186 012 002 CAL'FRHIT 
01.'1 223 016 1313 LSI "X ILOAE> ASC!! X 
80 225 026 o.re, " lei !! 
80 227 036 001.'1 LC>I 0 
(16 211 046 OM cne 
00 23:3 }04 OPI, LA E 
1.'1(; 234 1M 022 Ii1fJ2 CRCSEND 
00 21:7 301 LA B 
00 240 11.'16 1022 002 C FlC-'5'ENl)-
'30 24:: 020 INC 
00 244 102 LA C , 
613 245 074 HJ6 cpr 106 1106=' OF CHRR IN 1 LINE? 
1.'16 247 1:10 2H 000 JF20PT INO:NEXT CHARAtrER 
6€1 252 1.'126 €J00 LeI 0 
i:1B 254 oM €Ii5' 'TIfrf5" 7UiA!)"~-C~'--

00 256 106 022 002 CAL SENC> 
00 261 010 IND 
00 262 303 LA D 
~;:1(t 263: 074 002 CF'I .2 -/TOII£RP'R I NT ONLY 
131.'1 265 lHl 233 000 JFZ OPT 
131.'1 270 01.'16 01:;- ~Li1rI7 " ?tOAD rfS1::!TLr 
80 272 106 022 002 CAL SENC> 

,.-
t'****,*SPFfCE TE515*********** •• **** •• -,.-

1.'10 275 106 371 1.'11.'11 SPTST, CAL CRLF 
013 NO 1M 2?Ctiei '(;1'1[-' C R'LT 
0<1 30} 066 1.'141 LLl M6 ISP TEST MESSAGE 
1.'10 }e5 1356 eas Uil 'ME: 
130 ],07 Hl6 03:2 1.'102 CAL PRINT 
O€l 312 046 274 U:I 274' ,,"'104 
1.'10 ],14 ee6 nl.'l PRNX, LAI ·X ILOAD ASCI! X 

- 00 11£ 10(, e2lT'0i.Y2' 'C1l1~r:; :-'1'J!TN'r"X-"-
00 321 040 INE 
eo 1:22 eee e46 un 46 7COfl[) ASC n Sf' 
01.'1 3:24 1M 822 e02 CAL SEND !SPACE 
00 1·~· ., ~, e4e -"1NE 
130 ne 110 114 01.'10 JFZ PRNX /104 CHARACTERS 
0IiJ :nJ 1.'I€1e-tiP.>" 'Tlrr-ys ILORD MCTT-C~'''·'' 

oe 3:15 106 022 002 CAL SEND ICARRIAGE RETURN 
00 s40 364 LA 'E 
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00 341 106 022 002 CAL SEND INULL CHARACTER 
00 H4·lj4i; 274 ·LEl "';:"74 /-104 
013 146 006 040 PRNO, LAl 40 
eesSe-re6 822 aez l::11L-rrN1J ";''5PFrrE

n 

00 35J 040 HIE 
Oi> 154··006' 117 Ui! 11"0"" /LOAD ASCII 0 
00 356 106 022 002 CAL SEND IPf<: r NT 0 
0@ 361 040 rNE 
00 162 11@ 146 000 ,JFZ PRNO /104 CHARACTERS 

··en 165 3?? I1IT 75TIJP" 
! 
/"'*"*;"5I>1TRl ··PATn:RN""CHARACTERTEST",,,,.,.,,**,,,******* 
I 

1313 :166106 J7I!3erO:PPTsr1CAll::RLF 
00 171 106 171 001 CAL CRLF 

.. @0 17'r -66/;""37"- lITI'f4" 
60 ;76 056 002 LHI 'M4 
131 ~00 Hl6 032002 CALl"lHllT 
01 003 016 040 LSI 40 
131 00S 026060· teTO 
01 007 036 e00 LDl 0 

--or-nr-:1llT "51"T, Ti1T 
01 @12 106 022 002 CAL SEND 
0i0i50::nrTiIC 
01 016 010 INS 
81 0172i1l1 LAB 
61 020 074 137 

'en: . 0;22" i S"lf 0;;;~;';' g"-"9"'9CTi 
01 025 104 011 001 
61 030 016 040 ·CHE;; 
61 012 $01 
61 en 106a2200Z 
61 OJ6 010 

" "eilnr-az'", 
01 040 $02 
01 041' 074T01 
61 043 110 032 001 
0:1 046106 1711!Wl 
01 051 026 aee 
01-'o~1~ 
01 054 103 
010$S 074100 
01 057 110 011 001 

I 

cpr "_ 
...ttt CHS
JMP SPT 
CE;X-40' 
LA S 

·CALSENt)· 
INS 
Tilr 
LA C 
CrrTtl'! 
.JFZ CH2 
CAC···CRLF 
LeI 0 
nrrr 
LA D 
CPT flflT 
JFZ SPT 

/FTRST CHARACTER, A SPACE 

ILAST CHARACTER IS _? 

I'i'E"'>:'t::HFmm::' B SEQUENCE 
<'NO: PRINT B , 

lUi"" OF CHAR IN i LI NE? 
INO: REPEAT PRINT SEQUENCE 
IYE5, NEXT LINE 

/iiiO=lI' OF LINES? 
INO: NEXT Ll NE 
/VE5:ClOTO WORSE CASE TEST 

-7*"'·*"'*"*""''''W'''''O~SE CRSE rES r F'OR' "FfSR::l3'***~**'***"fi*'*****' 

01 062 106 ""]'11 0H"Wn-Sr; 
.. 

CAL tRlr· 
01 065 la6 371 001 CAL CRLF 
01 07a a66 225 lLI Mil /WORSE CASE ~lESSAGE 

01 072 056 003 LHl ' M11 
'01-074 106 a72m.:r .. cFiL PRlNT 
01 1377 026 3'54 LCI :154 /L I NE, COllNTER, -24 
131 101 aiG $70 staol"; ·····[SI -----"$7"0 ICHARACTER STRING COUNTER 
01 103: 066 252 LLl M12 /WORSE CASE CHARACTER STRING 
131 105 056 1f03: UH -; Mi2 
01 Ia? 106 0n 002 CAL PRINT 
01 Tiz{tlr~· nil:) 11 NCREMEiliT s· 
01 11$ 110 103 1301 .JFZ BLOOP+2 IREG. B NOT ZERO, REPEAT 
01 He 106 ~71 001 ·CAL CRLF 
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01 121 929 INC !INCREMENT C 
01 122 110 nn·00f ,JFZ BLOOP !REG. C NOT' ZERO 
€Ii 125 3:77 HLT /STOP PROGRAM 

r 
l*****ECHO CHARACTER TEST****************** 
/ 

131 126 106 371 0131 ErST, CAL CRLf 
131 131 106 1711301 CAL CRLf 
131 114 066 056 LLl M7 !ECHO TEST MESSAGE 

-lZr! .rn; 1T5& 1fIi!'T Uil } Ml 
€Ii 140 106 in2 002 CAL PR!NT 
·01 141 036·"01 CHL LIi!··!.···· 
01 145 106 004 002 CAL READ /INPUT fROM KEYSOARD 
0i 150340 LEA 
01 151 :£04 COMp, LA E 

13'1: lOZ-zn Cl"" 
01 151 150 17e 001 ,TTZ REPLY 
01 156·1330 nw 
01 157 :<03 LA D 
01 160074 177 Cl'r·l77 /TEST fOR DELETE 
01 162 110 151 001 JFZ COl'll' /REPEAT CHAR ECHO 
0r~ TIFf 7\J" Wi JMP [ErST nrrrrrr·- ~A'>T'r' I'TI 
131 170 006 075 REPL,', LA! If:: /LOAD ASCI! = 
131 172 106 ·0:27002 OIL ··S"ENri 
131 175 106 300 1302 CAL RPRT+1 /ARRANGE & 5ENf'l 
131 2013 1136 :S71e~n CAL eRLf 
01 203: 1134 143 001 JMP CHT , 

1"'**"*Ll NE ECHO TEST****************** 
/ 

01 2136 1136 371 13131 LErST, CAL CRLF 
01 2HH16371 1301 CAL CRtF 
01 214 1366 1113 LLl ME: ILlNE ECHO MESSAGE 
'lIT iZre"llOl>-mJ! LAI ' M8 
01 220 106 932 002 CAL PRINT 
01 22$ 066 0ell LNTIL lLI 0 75TORE LINE AT'10, M 
01 225 056 OHI LHI 10 
01 227 106 J71 Nll CAL ·CRLF 
01 ;H2 106 004 002 LNT 12, CAL READ I I NPlIT fROM KEVSOARD 
1:l1-2~ '17U" :'MH 
01 2$6 074 007 CPI 07 /CHECK FOR SELL 
01 240 1513 257 e01 .,tTl LNTO 
01 243 e74 177 CpI 177 '-CHECK FOR DELETE 
01245·150 :S0:? 001 JTZ··ACT5T /(loro ALT CHARIEST 
01 2513 1360 INL 
0T:751: 5116 D1 L 
01 252 1374 107 CpI 107 /10?=MAX # Of CHAR? 
131 254 H0 232 001 JFZ LNTl2 
01 257 106 3:71 eel LNTO, CAL CRLF 
01 262'136 LDL 
01 263 066 377 LLl 3'77 
l"II- Z60;-'1.,., sn, TIlL 
01 266 307 LA M 
01 267 106 B22 B02 CAL SEND (PRINT OUT LINE TYPED IN 
01 272 306 LA L 
01 273 271 1:PD 
01 274 110 265 001 JFZ SEC 
(fr-:277 TR 223' tliH JMP LNll1 

/ 
····7*¥***ALitRlIATE··CAARRCTERTESh .. H· .. ·*** .. ,,· .... *******."",. 
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I 
01 102 106:ni 001 At"r5r;~CRCCRlI"" 
01 J05 106 171 0@1 CAL CRLF 

'ar':rnrl16i>T6r' lLl f'19 /R[IERNR1£ CHARACtER MESSAGE 
01 312 056 001 (HI 'M9 
(II 314 i06 012 O!lZ "CRl"prHNr 
(11 3:17 106 !Hl4 ee2 FSTL CAL REAl) I n'PE IN FIRST CHARACTER 
01 ·122-- :n,' ll;rR' 
01 3:23 106 0a4 ea2 SEC1! CAL READ I n'PE IN SECOND CHARACTER 

'Tff 126 1211 LC H 
131 327 106 a04 002 AREST, CAL REAl> I ALL ODD CHAR SAME RS 1ST 
0r :nr27:' CP"IT 
131 31] 110 145 M! JFZ ERMi 
131 131;"T06 TI04 ,m2 . !!R6T,~CAC"'RE"lrV 
01 341 272 CP C 

. Br:r4T150 321 GiH nZ RREsT 
131 345 He ERM!' LE A 
OiHrT!!6 T?I~o!!f CAeeR!' 
01 J51 061; 217 LLl Mi8 IMES5RGE 
01 lSr!r5,r0OT ·····[ffr'lffe·-
a1 355 HlI; 012 £102 CAL F'RI NT 
'ersse 106 Joe 0iil2 tilL RPRT+1. IRRRRNGE I< SEAtI 
131 363 106 371 Oil! CAL CRLF 
0fl66~f04 :H7fi0T Ji'fl"l'slT 

1 
1---:::s:UgI:'OUTTm:: ... l"lW .... B!1[l'"--------:::=~-;: .. 

0i 371 005 ~ CRLF, LRt IS 
I'll 373 106 022 0@2 CRl SEND 
0f~J(61ll1l0f2rn12 
02 000 106 022 OS2 CRL SEND 
028erO'(!7 ........ kEr~ 

!" 
1-----S!leROUTINE 
I 

02 004 1e3 READ, INP SELl 
02 005 0l2"I<AIC 
02 all6 100 004 1102 JFC RERD 
~2 ~11 101 IN? SEta 
02 012 310 LB A 
02011' H\i; '322002 CALSEllb 
02 016 301 LR B 
028r7~!!441f(" . liD 1177 
02 021 007 RET 

02 022 121 
0Z021 :f(!:! 
02 024 1l3:2 

'l320z5 en 
1'12 026 100 023 
0z(!H01f .... 

1-
1-----5UBROUTINE ; .. 

SEND, OUT SHe 
INPS'ELI' 
RRR 

"I<FIR 
1l1'12 JFC SEND+i 

11ft 
1 

? CRRRIRGE REtURN 

TO INPUT KEYBORRD------------

TO.OUTPUT TO TTY--------

~7:::~·:;;c:5UBROUTnfE···n:rpRTNrCHARACTER5TRTfI1T.;. - ------

0Z inz 307 
1'12 Iln 1374 13130 
02""tllS0s::r" 

1 
PRINT, LR M 
CPI €I 
RTr ?RETURW"ONZcRO'CHfiRR1:TE1< 
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@2 Ol6 106 022 e02 CAL SEND 
··02nr Ie6~(H(0lr2CI1C II/H[ 

@2 044 104 032 0e2 JMP PRINT 
? 
1----5UIRDUTINE TO INCREMENT MEMOIV I1DDI----------

02 047 060 
li!2!!SU !!H 
li!2 €lSI €lS0 
~ 3S2 tn,? 

02~ll5l f063'7ImYf 
li!2 056 106 371 eel 
@2 tin 666 -2"!fT 
02 0U 056 0eJ 
02l'f65 106133'2 0!l:< 
@2 070 106 264 002 
@2lr73 !'nree! 
02 075 J01 
62 tin 1\'16 022 002 
02 Hli 301 
02 H2 (lS4 577 
02 104 106 022 002 
02 107 :<01 
02 110 874 000 
i37 112 15!! :f2T .mY2 
@2 115 016 
02f16 104 075 o a::? 
02 121 1a6 264 002 
02 1N Te4 144 ee2 

@2 127 106 171 aa1 
02 H2 106 :;71· 00r 
02 135 066 3'05 
N-l:r~-i5U 

€I2 141 106 a?2 ae2 
02 144 la:; 
02 145 @?2 
02 146 100 144 002 
('12 1'51 1131 
tTZ-T5Z1-K'2-:fS ~ 
02 155 1374 000 
02 i57 1.50 152 002 
e2 162 316 oat 
02 :164 271 
132 165 :ti2 251 e02 
.. 2 170 nil 
02 171 054 377 
a2 171 He 
02 174 la6 215 002 
02 177 ·271 
02 200 112 251 CC2 
0:1 201 ]01 
02 2@4 054 377 

,.,2· 2@6·'sHl~ 

, , 
INHl, INL 
RFZ 
INH 

"'In 
I 
7*"**"*"*'"RERNR'7PffiiTC H t E 5 TO'" * '*' .. -*-*"* $':-*" 

TEfn;>, CI'![CRU 
CRl CILF 
ttl M13 
LH! 'MO 
CFlCP'RTNT 
CAL lER 

FWCH, Clr~:f~ 

srL lR B 
CAL sENv 
LR B 
XI1:T3i'( 
CRl SEND 
[BE! 
CPI a 10 PUNCHED? 
JTZ 5TH 
INfJ 
JMI'5n 

5TH, CAL LEA 
JMP .. WAH /fJVPAS5 M14MES5AGE 

! 
/ 

/ ••••• READER TEST TAPE EXERCISE •••••••• 
( 

TSTTP, CAL CRLF 
CAL CRLF 
LL! M14 
lflr' hr4" 
CAL PRINT 

WAlT, rNP SEll 
RAR 
JFC WAlT 
INP SEUl 

572, CA~ ""1)'[ 
cpr a 
. .TTZ ST2 
lfJ! :( 

STJ~ CP B 
CFZ PE 
LAe 
XII 7t7? 
lE' A 
CAL REC>1 
CP B 
CFZ PE 
nr s 
XRI 377 
L8 A 
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,'READiEst TAP" 
/MESSAGE 

/INITIAL DATA 

IPRINT ERROl 

/CO~jPLEMENT DATA 

IREAD NEXT CHARACTER 

ICOMPlEMENT AGA!N 



02 207 0?4 000 
02~~2i:l 150 223' 0e~2 
02 214 0Hl 
102 :21:5 106 215 11112 
02 220 Hl4 164 002 
32 22"'1 T07 
02 224 822 
02" 22:r~:r40 TSZ!:T0Z 
82 230 022 
~"r2J1 2~" ell 
02 234 377 

02 235 eelS e01 
o Z~"ZTrT2"'1 
02 24e 1133 
02 141 0:?2 

1102 

02 242 lee 240 002 
02 ~ 24525"0 
02 246 t2l 
1F17 .. ..".--un 
02 250 007 

02 251 106 
0225'4~IH 

277 002 

02 255 106 
l'!-2-~' rn;~6r:m-;;:S 

277 002 
HI 001 

02 261 007 

02 264 016 100 
02 266 25a 
02 267 Hl6 022 1382 

···02" 272 '!In 
02 2n 1111 266 1302 
02 27'; 1)(j7 

, 0:/:iT?140 
!l2 J@0 e06 24e 
02 30Z-1l'!/;1>:/2002 
!l2 3e5 384 
02--a~2-

!l2 387 082 
02:>10::41) 
02 311 044 0e3 
0:/ :n:r1l'!e :n0!Y01 
132 316 106 321 002 

132 121 :;:84 
"0:/3221>02 

02 323 8e2 
02':/4082 
02 325 340 
02J:26 !l44 007 

CPI 0 
nZS!4 
INfl 
cm:: 1<ETI 
JMP ST! 

5T4~, TNP~~~~st:n 

RAL 
JTCSTZ 
RAL 

-:rn::- f'1l'C}, 

HLT 
( 

10 CHECKED? 

I'i'ES: ~~crrIlTTNUE~~lI"A'1) 
ISW 6 SET? 
IYES: CUNtINUE PUNCR 
INa: STOP 

/----CHARACTEI? 
I 

READ SUBROUTr~~----------

REDL 

RED2, 

! 
PE, 

/ 

LAI 1 
11UT -sn:;r 

!NP SEll 
~Fif( 

JFC RED2 
RRA 
OUT SEL9 
I NP SEta 
11FT 

CAL RPRT 
[AT 
CAL RPRT 
cm:: cm:r-
RET 

!----PUNCH LEADER 
I 
LEA, LEl! 100 
LE'l), Wtr 

CAL SEND 
tiCS 

SUflROUTINE----------

!lEADER AI'1T 
?CLEHR R 
/PUNCH 

JFZ LED 16'=13 GO TO PUNCH 
''REi 
/< 
I-----ARRANGE '& ~--rrmr SOI!ROOIINE---'------
/ 
I< pl<r;Cf A"~ 7RRRANGr1lND~STIW 

LAI 240 ISEND SPACE CHARACTER 
CALSfND 
LA E 

H-m:-C 71'051 f ION FIllS i CARIIRe I Ell 

( 

RLC 
H:R 
ND! l 
CRCRSNDi 
CAl "C:J:'~I) 

RSEND, LA E 
,;:CC 
RLC 
~RCC 

LE A 
~~ 
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?pRTNT~n 

/2Nf'l f\1nTT 

/GET ROTATED II 
lPOs-rrn:m D1GTr 

I 'CONVERl TD AS-Cn 



02 3J2 106 022 002 
02 ·s:r5007 

CAL SEN!) 
RH 

IPRINT IT 

1i12 :n6 ·rU1 
02 337 122 
02 J41i1 {!.f0 
02 1:41 124 
02 342 105 
02 341 123 
02 1« 124 
02 345 015 
1112 146 012 
02 347 0013 

lt2 350 114 
02 35rnr6· 
02 352 040 
02 35:>124 
02 354 105 
-32 155 1':::3 
",2 156 124 

·02 'l5TeH5 
02 J60 €I12 
02 3611300 

02 362 121l 
02 ];63 122 
02 364 111 
02 365 116 
02 366 "],""2"4'--
02 167 Me 
1i'I2 1713" I7Ir 
02 371 1135 

·02372 121 
02 373 124 
02 374 015 
02 175- 012 
U7-:176 0"efa-

02 377 123 
03 @00 127 
03 e@l 111 
01 1302 122 
1lS ·am· II4 
0l 1304 13413 
133 1005 120 
03 006 101 
01 007 124 
01 0110 124 
137llU r05 
03 1012 122 
01 IlD 116 
03 014 €l15 
33 015 012 
03 016 0130 

03 017 117 
fiiJ 020 126 

I 
?+++++IRE FOLLOWING ARE MESSRGE CHARACIER ~T~r"G5+++ 

END ITERMINATE MESSAGE WITH ZERO 
7 
M2. TEXT 11 LF TEST 

END 
I' 

1'17, rE'lIT 14 PR I N I 1m 

. n1lY
I' 
1'14.TE)<1 nSWlj;:t.:f'ATTEj;:N 

END 
7 
MS. TEXT 21 OVER-PRINT TEST 
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133 021 105 
O!ll22 f22~ 
€I3 0n 055 
131 024 126 
€I3 025 122 
a::<a:<li:·n!-~ 

131 027 116 
0:T -a::<l1-I24 
0l 011 040 
ttl' an 1:14 
al an 105 
0J 014 ··lU
al 015 124 
lin 016 015 
€I:1 !Hi' 0:1.2 
In 940 000 

01 @41121 
131 042 120 

···0'J0'0101 
131 044 un 
01 045 105 
en 046 040 

····i!):r-34'rIZ4·· 
03 050 105 

····i!)1····05"rTI~··· 

133 652 124 
0J 05J 01:> 
03 054 012 

-.. 1 ··055~ 

01·~05bf05· . 
133 1057 103 
01 0613 £113 
03 e61 117 
a:r062·040 
133 €Ie::;: 124 
Ol0TI105 
1113: €I65 in 

""ttl 066 124 
aJ €I67 04€1 

····01···~f70~51J···· 

€IJ 1071 H0 
··01107'2 111 
01 an 124 
03 014 040 
en 0i'5 ii'll 
0Z·0n;··n:6 
I'll 077 131 
0::< UO04l! 
al 101 111 
In {62 105 
OJ 103 Hi 
~0In4·-a5r 

OJ 105 015 
-aT U6·lli:;r·· 
In 107 0010 

133 110 114 

03 111 111 

t:n'IY" 
I 
H6, TEXT 14 51"1fC£ TEST 

.. E/W 
I 

117; TEXT n ~IT5T (!ITT RN'" KEY) 

END 
-r 

Me, TEXT 5J LINE ECHO TEST (TYPE UP TO i'A CHRRRCTERS) 
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01 112£11'; 
81 In 105 
03 114 040 
0s 115 105 
13J arlEIT' 
I)] 117 110 
13J 120117' 
133 121 040 
01 122 124 
01 121 105 
01 lZ4'12:r 
I)] 125 124 
133 12604lf 
83 127 050 

';;:rI!lf--r.z-;r' 
03 131 131 
er:rnZ123 
03 In 105 
OJ 13r'040 
I)J 135 125 

""l3T 136 120 
83 137 048 
0J 140 124 
0J 141 117 
8J 142 11143' 
83 143 067 

<rJ' 144 060 
03 14S 11140 
137 146 U3 
81 147 110 
1211 'BU'" r0f" 
1211 151 122 

-a:ri52 Ill! 
01 151 11111 
0J 154 124 
8J 155 105 
in 156 122 
83 157 123 

-m'l:bIr'lf5"1 
03 161 015 
03 162012 
1)3 161 000 END 

03 164 101 
IIT-n;s 114 

03 166 124 
01 167 185 
1211 170 122 
01 171 H6 
03 172 101 

·lin in 124 
03 174 105 
01 175 840 
03 176 iel 
03 177 na 
In 288 101 

'l'rT'7!lrT'ZT 
83 202 101 
ar' 2irl" '133' 
03 204 124 

7 
M9, TEXT 32 ALTERNATE CHARACTER TEST 

'. 22 -



Iniflffli~ 
a3 296 122 
l'l3 21.11 1.140 
03 219 124 
<iT'arT~ 
03 212 123 
nT"Z1T1"24 
03 214 915 
93 2i5 61, 
03 216 e00 

a3 217 195 
-03""2"21.1 .... 1:<2· .... 

03 221 122 
$3 222 111 
03 223 122 
·l.Il~· .. ·lJS"4 
03 225 048 
%ll····ff€"···TlJr 
93 227 123 
In 2JI.I in 
a3 211 111 
"l"znTil 
03 2n 075 
0Jfl41J1.Ill . 

in as 127 
03 236 117 
0)'211""1:2'2 
a3 240 123 
03 ::in 1%15 
01 242 1341' 
~.~ TIrJ 
03 244 101 
W3245f~ 
e3 246 105 
iltl:i:470r~5 
0J 251.1 a12 
~3 251 000 

01252047 
03 25:> 137 
'03 ':25ri21 
03 255 057 
<iT 256 847 
e3 257 137 
e::r260127 
e3 261 057 
%lJ2n001l 

'F.f U! ffIr 
01 264 125 
:a326:liT6 
e3: 266 un 
iltlZ.!;7·H0 
e3 270 057 

''''J 2(1 12, 
03 272 105 
0327JT1H 
03 274 104 

END 
T 
M1Iil, TEXT 15 ERROR, ASCII= 

t::ND 
I 
M12 ,t£X'f 11.1 '_WI' :j;f; 

trNU 
I 
~ trRr 1r PUNCH?RERP ~ 
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-J;fJ--27S 040 
03 276 124 
v.! 777 un--
03 31313 1213 
13:r :nn: 1lJS-
33 3132 015 
03 n3e1T 
03 3e4 €lee 

03 3e5 122 
lJs 30e llJ"S-
03 3e7 101 
ro--:ne-104-
03 311 e4e 
03 liZ 1"" 
03 313 1e5 
0TsT4-12T-
03 315 124 
lJ33T6040-
03 317 124 

l3S :nrr nrI 
03 321 12e 
03l2Z 10-s 
03 323 015 
0J :rN-e1Z 

END 
T 
M14, 

03 325 0e0 END 

TEXT 20 READ TEST TAPE 
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APPENDIX B 

MICROCOMPUTER TELETYPE EXERCISER OPERATING INSTRUCTIONS 

1. General (See Figure B-1) 

A. Down position of microcomputer switches is the logical 
"0" position. 

E. "Intrpt. Clock" and "Single Cycle" switches should be 
in down position. 

C. Toggle switches should be set to "Single Address" and 
HRunH • 

D. The keyboard buttons and the "Address" switches are not 
used for teletype exercising. 

E. Once a test is started, it can be stopped by depressing 
"Reset" . 

F. Numbers given for "Data 1" and "Data 2" switches ,are 
octal. 

G. For microcomputer startup, plug in Teletype, turn on 
microcomputer. depress "Reset," and turn TeLetype to 
"On-Line~H 

H. The microcomputer operates Teletype with a 20-rnA loop. 

Figure B-1. Desk-Top Microcomputer Controls 
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II. Tests Operation and Description 

A. CARRIAGE RETURN TEST eCI< TEST), LINE FEED TEST eLF TEST), 
OVER-PRINT TEST, and SPACE TEST (SP TEST). 

These four tests are run sequentially and are started 
as follows: 

1. Set "Data 2" switches to 015. Depress "Start." 

B. SWII<L PATTERN TEST and WORST CASE TEST (worst case for 
ASR/KSR-33) are run sequentially as follows: 

1. Set "Data 2" switches to 025. Depress "Start." 

2. WOI<ST CASE can be run separately by setting "Data 2" 
switches to 045. 

C. CHARACTER ECHO TEST, LINE ECHO TEST, and ALTERNATE 
CHARACTER TEST 

1. Set "Data 2" switches to 035. Depress "Start." 
The CHARACTER ECHO TEST is started .• When any key 
(except "Delete" or "Rub Out") is typed, the com
puter will echo the ASCII Code for the key. Once 
"Delete" or "Rub Out" is depressed, the LINE ECHO 
TEST is started. 

2. LINE ECHO works as follows: Type any string of 
characters, up to 70 characters. Type a "bell" 
(Control G); the line will be echoed from the 
computer. Type "Delete" or "Rub Out" to send the 
program to the ALTERNATE CHARACTER TeST. 

3. When alternating between any two characters, the 
ASCII Code for an incorrectly read character will 
be typed. The program stays in this test until 
another sequence is started. 

D. READER and PUNCH TESTS 

1. PUNCH/READ TEST. Turn on punch. Set "Data 2" 
swi tches to 055. Depress "Start." A leader 
fallowed by 6 ft of test tape will be punched. 
Another leader will be punched at end of test tape 
and punching will halt. Put leader in the reader 
and turn on reader. Strike any key on keyboard; 
reader will start to verify the test tape. Turn 
off the punch. If an error is read, the Te~etype 
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will type two sets of three octal numbers: what 
was read and what should have been on the tape. 
It can then be determined from the test tape 
whether the error was in the punch or reader. The 
test wi 11 stop after the pattern is read. 

2. If "Data 1" switches are set to 100, the punch/read 
routine will continue automatically. 

3. READ TEST TAPE. Load leader of test tape in reader. 

REFERENCES 

Turn on the reader. Set "Data 2" switches to 065. 
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