


















































































































































































































































DATA COMMUNICATIONS 

This graph illustrates the fact that, for transmission over 
two-wire facilities, the modem speed is the major factor in 
throughput. The effective transmission rate does not 
depend on which Series 4310 unit is used when communi­
cation is over a two-wire line. 

7_6.2 Two-Wire with Printer 

I n the previous example, turnaround time was significant 
while the processing times (read and write) were not. If 
at the receiving terminal, however, each record is output 
to a line printer and printed as multiple lines this may 
not be the case. Acknowledgement from the receiving 
terminal must wait until processing is nearly completed, 
so that there will be no interference in attempts to re­
ceive new data before completion of processing for 
current data. If processing time at the receiving terminal 
is greater than 2 T T A' it will be significant in the through­
put equation. Figure 7-23 illustrates such a case. 

The throughput rate equation that applies to Figure 7-23 
is: 

T RECORD = T DT + 2Tp = TACK + TTA + TWRITE 

TpRINT 

where T DT is the modem's transfer rate 

T p is the telephone propagation time 

T AC K is the receiver's acknowledgement response 
time 

TWRITE is the time to write the data on tape and 
back-space 

TpRINT is the time required to process the data to 
the line printer (see Section 6.3.1). 

Table 7-8. 2-Wire Half-Duplex Transmission Throughput Rates 

BPS Record TOT 2Tp 2TTA Tack Trecord (bits per second) 
Rate 

Length (MS) (MS) (MS) (MS) (MS) Char/Sec Rec/Min 

600 20 400 40 400 120 960 20.8 62.4 
40 667 40 400 120 1227 32.6 48.9 
80 1200 40 400 120 1760 45.5 34.1 

120 1730 40 400 120 2290 52.4 26.2 
160 2260 40 400 120 2820 56.7 21.2 
200 2800 40 400 120 3360 59.5 17.8 

1200 20 200 40 400 60 700 28.6 85.8 
40 333 40 400 60 833 48.0 72.0 
80 600 40 400 60 1100 72.7 54.5 

120 865 40 400 60 1365 87.9 43.9 
160 1130 40 400 .60 1630 98.2 25.5 
200 1400 40 400 60 1900 105.3 31.6 

2000 20 116 40 300 28 484 41.3 123.9 
40 196 40 300 28 564 70.9 106.7 
80 365 40 300 28 724 110.4 81.5 

120 516 40 300 28 884 135.6 67.8 
160 676 40 300 28 1044 153.2 57.4 
200 836 40 300 28 1204 166.1 49.8 

2400 20 97 40 300 23 460 43.5 130.5 
40 163 40 300 23 526 76.0 114.0 
80 296 40 300 23 659 121.4 91.0 

120 430 40 300 23 793 151.3 75.6 
160 562 40 300 23 925 172.9 64.8 
200 696 40 300 23 1059 188.9 56.6 

4800 20 295 67 204 
(4311 to 4311 ) 40 358 111 167.8 

80 N/A N/A N/A N/A 438 183 137 
132 610 225 98 
200 770 260 78 

4800 20 133 150 450 
(4314 to 4314) 40 192 210 312 

80 N/A N/A N/A N/A 265 303 227 
132 424 311 141 
200 570 352 105 
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Figure 7-22. Graph of Effective Data Transmission Rates for 2-Wire Communications Over Dial-Up or 

Leased Lines 4310/CPU-to-4310/CPU (Tape-to-Tape) Operation 

7.6.3 Typical Four-Wire 

Figure 7-24 illustrates the application of the basic 
throughput factors in a tape-to-tape data communication 
over a four-wire, leased line network. 

The throughput rate equation that applies to Figure 7-24 
is: 

T RECORD = T DT + TREAD + TWRITE + TACK + 2Tp 

where TREAD is the time it takes the sending terminal 
to read therecord about to be 
transmitted 

TWRITE is the time it takes the receiving terminal 
to write the record and backspace 

The line turnaround time in 4·wire, half-duplex operation 
is usually under 8 milliseconds. Consequently, the read 
and write times, which always exceed 16 milliseconds, 
are significant in the throughput calculations while T TA 
is not. 

Table 7-9 lists the various throughput rates for 4-wire 
half-duplex transmissions. 

Table 7-10 lists the T REA D and T WR ITE speeds for the 

various models in the 4310 series. These speeds are 
further categorized by numer of tracks, character density 
and record size. Since this table does not include all 
possible record sizes, the tape-read and tape-write 
values for those record lengths not listed must be 
extrapolated. 
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SENDING 
TERMINAL 

SENDING 
MODEM 

RECEIVING 
MODEM 

RECEIVING 
TERMINAL 

T write or T print 

TIME 

Figure 7-23. Sequences for 2-Wire Half-Duplex Operation When Process Time Exceeds 2 T TA 

SENDING 
TERMINAL 

SENDING 
MODEM 

RECEIVING 
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RECEIVING 
TERMINAL 

WRITE 

TIME 

Figure 7-24. Sequential Diagram of Typical Tape-to-Tape Data Communication with 4-Wire Leased Line Network 
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Table 7-9. 4-Wire Half-Duplex Transmission Throughput Rates 

Record 4314-4314 (Poolers) 4311-4311 (Recorders) 
Length 2400 BPS 4800 BPS 2400 BPS 4800BPS 

C/S* R/M* CIS RIM CIS RIM CIS RIM 

40 134 201 185 277.5 85 127.5 106 159 
80 184 138 288 216 129 96.7 175 131.2 

120 209 104.5 333 166.5 157 78.5 233 116.5 
160 224 84 381 
200 234 70.2 407 

* CIS is characters per second; RIM is records per minute. 

Figure 7-25 identifies the effective data transmission 
rates between two terminals over leased, four-wire 
communication networks. All possible record lengths 
are represented. 

This graph illustrates the fact that when communication 
is over a four-wire line, the read/write speeds, which are 
different for each Series 4310 unit (see Table 7-10) are 
major factors in throughput considerations. 

7.7 Editing 

Various editing features of the Series 4310 magnetic 
data recorders can be useful during data communications 
operations: 

• File Edit - data can be automatically changed 
in every record of a file. 

• End Stripping - causes all records sent or received to 
be terminated at a point prior to the 
original end of a record. 

155.3 
122 

178 
192 

• Internal 
Stripping 

66.7 262 98.2 
57.6 289 86.7 

- strips out selected characters from 
every record of a file. 

• Internal Insert - inserts selected characters into every 
record of a file. 

7.7.1 File Edit 

File edit permits data to be automatically changed in 

every record of a file during a data communications 

transmission operation. This is accomplished by 
entering special control field characters into data 
memory positions corresponding to dup fields in the 
program memory. When a file is transmitted, the 

special control field characters are automatically in­

serted in place of existing data in every record. This 
feature is useful, for example, in correcting an error 

duplicated in every record on the source tape. File 
edit is illustrated in Figure 7-26. 

Table 7·10. Times (in Milliseconds) to Read and Write One Record 

7-Track 9-Track 

Record 200 CPI 556 CPI 800 CPI 800CPI 1600 CPI 
Model Length Read Write Read Write Read Write Read Write Read Write 

20 120.8 293.2 115.02 274.75 115.6 272.8 ·90.8 237.6 
40 128.8 327.2 117.90 283.39 117.6 278.8 92.8 243.6 

4311 80 114.8 365.2 123.65 300.65 121.6 290.8 96.8 255.6 
120 160.8 413.2 129.41 317.92 125.6 302.8 100.8 267.6 
160 176.8 461.2 135.16 335.18 129.6 314.8 104.8 279.6 
200 192.8 509.2 140.92 352.45 133.6 326.8 108.8 291.6 

20 37.75 91.62 35.94 85.86 36.12 85.25 28.38 74.25 29.5 78.2 
40 40.25 99.23 36.84 88.56 36.75 87.12 29.00 76.12 29.8 79.2 

4314 80 45.25 114.12 38.64 93.95 38.00 90.88 30.25 79.88 30.5 81.2 
120 50.25 129.12 40.44 99.35 39.25 94.62 31.50 83.62 31.2 83.2 
160 55.25 144.12 42.24 104.74 40.50 98.38 32.75 87.38 31.8 85.2 
200 60.25 159.12 44.04 110.14 41.75 102.12 34.00 91.12 32.5 87.2 
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Figure 7-25 Graph of Effective Data Transmission Rates for 4-Wire Half-Duplex over Leased Lines, Tape-To-Tape 
Operation, for various models recording at SOOBPI, 9-Track, and Transmitting at 2400 and 4S00 BPS 

7.7.2 End Stripping 

End stripping causes all records sent or received to be 
terminated at a point prior to the original end of a record. 
Before transmission, a release program command code 
must be entered in the program memory at the sending or 
receiving unit. 

If, for instance a series of records are 80 characters long 
but the information desired is in the first 20 characters, 
the operator can use end stripping to send (or receive) 
only the first 20 characters. This is illustrated in 
Figure 7-27. 

7.7.3 Internal Stripping and Internal Insert 

These are actually two separate data editing features, but 
they are generally used in conjunction with each other; 
that is, a sending unit strips out data to be transmitted 
and a receiving unit inserts data during reception of the 
records. However, it is possible to use internal stripping 
at the sending unit without using internal insert to add 
anything at the receiving unit or vice versa. These 
features are illustrated in Figure 7-28 and 7-29. In the 
sending or receiving unit, a program field must corres­
pond to the characters to be stripped out or inserted in 
the data records. Character positions stripped at the 
sending unit could be filled with new data at the receiving 
unit. 
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The internal stripping and insert features are used either 
with a programmed dup or skip field in the sending and 
receiving units. The basic difference is that using a dup 
field at the sending unit causes transmission of the first 
record in its entirety and all subsequent records are 
stripped of the specified data. Using a skip field causes all 
transmitted records to be stripped of the specified data as 
they are sent. 

The operator must remember that dup and skip fields 
have special significance for these features; therefore, dup 
or skip fields for other purposes must not be used 
simultaneously with these two editing features. 

7.S Selectable Features for Data Communications 

There are a number of features that are selectable at the 
time of acquisition of Series 4310 equipment. Some may 
also be selected later, through assistance of a customer 
service representative. 

Selectable features are as follows: 

1) Internal Clock - allows a Series 4310 unit to provide 
timing signals for 600, 1200, or 2400 baud trans­
missions (allows operation on Bell 202C/D modems) 
when an asynchronous modem is used. 

2) Terminal Address Identification - used for identifica­
tion (address) of a specific terminal in a communica-



Data records on source tape of sending unit: 

Character 
position 

Record #1 
Record #2 
Record #3 

1785321 
4893714 
8752631 

8 11 20 

75321652 
76215413 
21735271 

60 

3 
2 
1 

Contents entered into sending unit's program memory: 
1 8 11 20 60 

NNNNNN NNNNNN NR 
UUUUUUU UUUUUUU UE 

S 
T 

Dup 
Field 

ML 

DATA COMMUNICATIONS 

Contents entered into sending unit's data memory: (Sp=Space code) 
1 8 11 20 60 

SPSPSPSPSPSPSPSP~SPSPSPSPSPSPSPSPSp 

Special 

Sp 

Control 
Field 

Transmitted records: 

Record #1 
Record #2 
Record #3 

8 11 20 

17853215AHC575321652 
48937148AHC876215413 
87526315AHC521735271 

60 

3 
2 
1 

The data in character positions 9 through 11 has been changed in every record. 

Figure 7-26. File Edit 

tions network. I n a point-to-point system, an address 
may be used by a sending Series 4310 terminal. If the 
receiving terminal is another Series 4310 unit, then the 
address/identification will be ignored. If the receiver 
is a computer, the address/identification mayor may 
not be ignored depending on the needs of the com­
puter. In a multipoint network the address is not 
needed by the sending/receiving Series 4310 terminal. 
However, identification must be defined in the ID 
module of a Series 4310 unit to allow it to respond 
to poll in!! and selecting sequences from a computer. 
The address identification is a two-character se-

quence (the same character repeated); the character 
specified may be any alphabetic character, A through 
Z, or any numeric character, 0 through 9. 

3) Terminal Security Identification - provides addition­
al identification for a Series 4310 terminal. In a point­
to-point configuration, use of the security code by a 
sending Series 4310 is ignored by a receiving Series 
4310 terminal and mayor may not be required by a 
receiving computer. I n a multipoint configuration, 
the security identification code is not needed at all, 
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Data records on source tape of sending unit: 

Character 
position 

20 30 71 80 

Record #1 ABCDEFGH I JKLMNOPQRSTUVWXYZ1234 ... 5051525354 
Record #2 ALLGOODBOYSDOFI NEYESTHEYA 12345 ... 5152535455 

Contents entered into sending or receiving unit's program memory: 

PROGRAM 
1 21 

LLLLLLLLLLLLLLLLLLLLR 
TTTTTTTTTTTTTTTTTTTTE 
RRRRRRRRRRRRRRRRRRRRL 
S 
T • Release Code 

Data records as they are recorded on tape at the receiving unit: 

20 

Record #1 
Record #2 

ABCDEFGHIJKLMNOPQRST 
ALLGOODBOYSDOFINEYES 

Figure 7-27. End Stripping 

but terminal address ID must be enabled. Three 
characters are used for security identification: they 
may be any three distinct and valid data characters 
except 0-8-2, space, and" (quotation marks). 

4) Normal Retransmission - this feature is selectable 
for sending terminals and provides three retransmis­
sion attempts (re-tries) in the event that a remote 
receiving terminal gives no response to a sending 
terminal or three consecutive NAK responses to a 
sending terminal. After three re-tries, the sending unit 
sends end-of-transmission (EOT) signal and then be­
gins a 20-second listening period, at the end of which 
it automatically disconnects from the telephone line. 

5) Extended Retransmission - exactly the same feature, 

and used in the same way as the normal re-try feature 
explained above, with the exception that the number 
of retransmission attempts is 15 and the timeout 
period before automatic disconnect is 48 seconds. 

6) Indefinite Retransmission - this feature is best suited 

for communication systems involving a computer 
which controls the number of re-tries from a remote 
sending LJnit.With this feature installed, a sending 
Series 4310 terminal makes continuous retransmission 
attempts until terminated when the computer sends 
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an EOT signal or disconnects the data line after a 
20 or 48 second timeout period. 

7) Multi-Point - allows a Series 4310 unit to function 
as a tributary terminal in a multi-point communica­
tions network. 

8) Optimum Throughput Feature - the optimum 

throughput feature allows the receiving terminal 
to delay acknowledgement (ACK or WACK) of a 
received record until processing (recording on tape 
and/or printing on a line printer) has sufficiently 
progressed so as not to cause interference with the 

next record block sent. 

This feature should be selected when a line printer 
attached to a receiving Series 4310 terminal is ex­
pected toprint mUltiple line records, i.e., records 
which, through use of format control codes, extend 
over three or more lines when printed. 

This feature must be selected for four-wire service 
or else there will be throughput degradation. 

The feature should also be used when extensive use of 
the DUAL position of the PRINT/DUAL/WRITE 
TAPE switch is anticipated. 



Data record on source tape of sending unit (internal stripping/dup): 

Character position 

Record #1 
Record #2 
Record #3 

01234567 
987654321 
5432109 

11 17 26 

987654321 
123456789 
678901234 

Contents entered into sending unit's program memory: 

11 

Program 

DUP 
FIELD 

17 26 

It is not necessary to enter any data into the data memory. 

Transmitted records: 

Record #1 0123456789ACC NO 987654321 
Record #2 9876543210123456789 
Record #3 5432109876678901234 

DATA COMMUNICATIONS 

If internal insert is also used at receiving unit (internal insert/dup), contents of receiving unit's program memory: 

Program 

11 17 27 

NNNNNNNR 
UUUUUUUE 

MMMMMMMMML 
----S 

• DUP T 
FIELD 

Data records as they are recorded on tape at the receiving unit: 

Record #1 01234567 
Record #2 987654321 
Record #3 543210987 

7 .26 

987654321 
123456789 .. 
.678901234 

Figure 7-28. Internal Stripping and Insert with First Record Excepted 
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Data records on source tape of sending unit (internal stripping/skip): 

Character position 
Record #1 
Record #2 
Record #3 

8 20 30 36 

1076 MAIN ST., ANYTOWN 
1781 EAST ST., ANYTOWN 
1232 WEST ST., ANYTOWN 

Contents entered into sending unit's program memory: 

Program 

Transmitted Records: 

36 

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLR 
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTE 
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRL 
S 

SKIP T 
FIELD 

17 33 

ABC CORP., 1076 MAIN ST., ANY TOWN 
EOF CORP., 1781 EAST ST., ANYTOWN 
XYZ CORP., 1232 WEST ST., ANYTOWN 

If internal insert is also used at receiving unit (internal insert/skip), contents entered into receiving unit's data 
memory: 

Character position 3 

pSpSpSpSpSp .... SpSpSpSpS 
Characters to be inserted 

Contents entered into receiving unit's program memory: 

30 40 

Sp .. Sp 

1 3 30 40 

LLLLLLLLLLLLLLLLLLLLLLLL 
TTTTTTTTTTTTTT 

RRRRRRRRRRRRRRRRRRRRRRRRR 

SKIP 

FIELD 

Data records as they are recorded on tape at the receiving unit: 

1 3 

Record #1 BC CORP., 1076 MAIN ST., 

OF CORP., 1781 EAST ST., 

YZ CORP., 1232 WEST ST., 

SKIP 

FIELD 

30 40 

ANY TOWN 

ANYTOWN 

ANYTOWN 

CHARACTERS 

INSERTED 

CHARACTERS' 

*Notice that it is possible to insert characters (using internal insert) in positions where characters were not 
previously stripped. 

Figure 7-29_ Internal Stripping and Insert of all Records. 



9) Format Control Code Transmitting Capability 
(Extended Character Feature) - The 8-bit EBCDIC 
and 7-bit USASCII languages contain format control 
codes that allow automatic line printer formatting. 
These format control codes are not capable of being 
written on a 4310 tape unit since they are not part 

of the normal 64-character data set. To allow tem­
porary storage on tape of the codes, the data com-

DATA COMMUNICATIONS 

munication adapter, will convert each format control 
code into a two-character sequence in the memory 
as it is released (see Table 7-11). For example, a 

message being received from a CPU containing the 
format control sequence [ ESC A] (skip to top of 
form) is stored in memory as [0-8-2--, A]. 

If the extended character feature is enabled, a Series 
4310 data communication terminal is also capable of 

Table 7-11. Format Command Code Sequences (Phone to Tape) 

PHONE LINE TAPE SEQUENCE 
CHARACTER CHARACTER 

FF 0-8-2 K 

CR 0-8-2 M 

NL 0-8-2 N 

LF 0-8-2 N 
RS 0-8-2 0 
IRS 0-8-2 P 

HT 0-8-2 Q 

VT 0-8-2 R 
ESC 0-8-2 ---, 

Table 7-12. Format Command Code Sequences (Tape to EBCDIC or USASCIIl 

Series 4310 Unit - Two EBCDIC or USASCII Code 
Character Tape Sequence Sequence 

0-8-2 & (SYN) (SYN) 

0-8-2 J (SYN) (SYN) 

0-8-2 K (SYN) FF 

0-8-2 L (SYN) (SYN) 

0-8-2 M (SYN) CR 

0-8-2 N (SYN) NL!LF 
0-8-2 0 (SYN) RS 

0-8-2 P (SYN) IRS/RS 
0-8-2 Q (SYN) HT 

0-8-2 R (SYN) VT 
0-8-2 ! (SYN) (SYN) 

0-8-2 $ (SYN) (SYN) 

0-8-2 * (SYN) BEL 

0-8-2 ) (SYN) (SYN) 

0-8-2 , (SYN) (SYN) 
0-8-2 ---, (SYN) ESC 
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generating these format control codes whenever it is 
transmitting to a CPU or IBM 2770 terminal. The ex­
tended character feature converts the two-character 
tape sequence shown in Table 7-12 into the industry 
standard format control characters. If the 0-8-2 character 
on tape is followed by a character not shown in Table 
7-12; it is considered an "illegal 0-8-2 follower".and 
will result in a key error at the sending 4310 data com­
munication terminal. The tape character sequence rep­
resenting a format command code must be recognized 
as such and translated into a unique EBCDIC or USASCII 
code. 

Thus, while any Series 4310 unit can receive format 
command codes, only those units with this feature en­
abled are capable of transmitting them. 

7.9 Data Communications With Line Printer 

7.9.1 Device Selection Codes (DSC) 

Data being received by a Series 4310 terminal may be 
routed to the magnetic tape and/or the line printer. 
There are two ways to designate the destination of 
data: 

1) The PRINT/DUAL/WRITE TAPE (P/D/W) switch 
on the Series 4310 unit routes data to the line 
printer if the switch is in the PRINT position, to the 
magnetic tape if the switch is in the WRITE TAPE 
position, or to both printer and tape if the switch is 
in DUAL position. 

2) A device selection code, generated by a computer, 
can direct data to the line printer or to the magnetic 
tape, but not to both. 

If the P/D/W switch is in the DUAL position, data goes 
to both the printer and tape, regardless of any DSC's 
received. The DUAL position overrides any DSC's. 
A DSC, however, overrides the other two positions of 

the switch. If, for example, the P!D/W switch is in the 
P R I NT position and a DSC designating the magnetic 
tape is received, the data goes only to the tape, not to 

the printer. 

During point-to-point operations device selection codes 
are transmitted in a data block sequence ("in text") as 

shown below: 

COMPUTER 
SENDS ... LPAD SYN SYN STX DSC (DATA) 

ETB BCC TPAD ... 
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The DSC character may be the first block by itself, or 
else the first character in a data block, as shown above. 
No more than one DSC character must be sent in the 
same text (i.e.,between a STX and an EXT). 

DUring mUltipoint operations DSC's are transmitted in 
the initial polling or selecting sequence (see Section 7.5.4). 

The device selection codes are: 

DC1 - Selects the line printer 
DC2 - Selects the magnetic tape 
DC3 - Selects the line printer 

DSC's sent by the computer in a multipoint polling se­
quence can also be the characters 0, 6 or 7; these DSC 
characters are all interpreted as a request to send data 
from the magnetic tape unit. 

There is no single DSC to select both the magnetic tape 
and line printer. The P/D/W switch must be in the DUAL 
position to designate both devices. 

When data is directed to both devices, it is output to the 
printer first, then recorded on tape. The total processing 

time is equal to the printer processing time (see Section 
6.3.1) plus the time required to write on tape (see Sec­
tion 2.5.3). 

Naturally, the line printer must be ONLINE and pre­

pared to receive data whenever it is selected. 

If the line printer is not ONLINE when data is routed to 
it, the Series 4310 terminal will send an end-of-transmis­
sion sequence (SYN SYN SYN SYN EOT TPAD) to the 
transmitting terminal (see Figure 7-30). 

7.9.2 Forcing A Remote Sending Terminal 
To Receive Data On Printer 

An unattended remote sending terminal can be forced 
to receive data by operator intervention at the local ter­
minal. The purpose of reversing the sender/receiver roles 
is to have data printed out at a remote line printer. It is 
impossible to force a sending terminal to write on its 
tape because the remote terminal's mode select switch is 
in the DATA SEND position. 

This change in roles is possible if the local station modem 
is capable of VOICE as well as DATA mode. The local op­
erator must intervene during one of the periods that the 
remote terminal is not sending the data file. 



Intervention may occur: 

1) Before the remote unit starts sending its file. 

2) During the time out period (before telephone dis­
connect-20 or 48 seconds) following an end-of­
transmission sequence or development of an error 
condition. 

The transmission sequence for this operation is shown 
in Figure 7-4 of Section. 7.5.3. 

7.9.3 Format Command Codes 

Format command codes (described in Section 6.4) can 
be transmitted over a data communications network if 
the sending station is a Series 4310 unit equipped with 
the format control code transmitting feature (see Sec­
tion 7.8, feature 9); any Series 4310 unit, however, can 
receive format command codes even without this 
feature. 

Transmitting 
station 
sends: 

Receiving 
station 
sends: 

L L 
P P 
AA 
D D 

S S E T 
Y Y N P 
N N QA 

D 

L L S S A T 
P P Y Y C 0 P 
AA N N K A 
D D D 

L L 
P P 
AA 
D D 

DATA COMMUNICATIONS 

NOTE: I ncoming format command codes are translated 
into two-character sequences, thus requiring two mem­
ory locations in the buffer memory. Care must be 
taken not to overflow the buffer of the Series 4310 
receiving terminal. 

7.10 Compatibility With Other Options 

Since the data communications option and the pooling 
option utilize some of the same internal logic, both oper­
ations cannot proceed simultaneously. It is often advan­
tageous, however, to prepare tapes for data communica­
tions through a merging operation. If all data is merged 
onto one reel of tape, data communications throughout 
is enhanced. 

Since the check digit and printing totalizer options are 
only available on Series 4320 units, they are not compat­
ible with the data communications option, which is only 
available on Series 4310 units. 

S S S D E B T 
Y Y T C (DATA) T C P 
N N X 1 B C A 

D 

1 
S S S S 
Y Y yy 

N N N N 

E T 
'0 P 
T A 

D 

(time­
out) 

Specifies line printer as 
destination of data 

Figure 7-30. Attempt To Send Data To OFFLINE Printer-Error Condition 
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APPENDIX A. 
KEYBOARDS 

To assure computer compatibility throughout the inter­
national market, thirteen different keyboards are avail­
"able. Seven ofthese permit tape recording in the IBM 
compatible languages (EBCDIC 9-track and BCDIC 7-
track). Two keyboards record data in the Honeywell-EL 
language and two others allow compatibility with ICL 
equipment. There is also a special accounting keyboard 
with the numeric digit keys arranged in "ten key" fashion. 
A special Kana keyboard is available for use in Japan; in 
addition to the 64 standard alphanumeric characters, 47 
Kana characters can be generated (see Section 2.2.5). 

Figure A-1 pictures the IBM compatible keyboard for use 
in the USA, Holland, Italy, Germany, Switzerland and 
Austria. The USA accounting keyboard that has a slight­
ly different layout but which generates the same tape 
language codes is pictured in Figure A-2. Table 2-8 of Sec­
tion 2.5.2 lists the internal machine language (MDRS) and 
corresponding tape languages, EBCDIC and BCDIC, for 
these keyboards. 

Photographs and coding charts for the other I BM-compat­
ible keyboards are included in the following figures and 
tables. 

NATION(s) WHERE 

APPENDIX A. KEYBOARDS 

Figure A-9 shows the keyboard used to record data in the 
Honeywell-EL language; the coding chart for this keyboard 
is listed in Table 2-9 of Section 2.5.2. 

Figure A-10 pictures the Honeywell compatible keyboard 
designed for use in France; the coding chart for this key­
board is listed in Table A-7. 

The keyboard used to record data in the ICL language is 
shown in Figure A-11; its coding chart is given in Table 
2-10 of Section 2.5.2. 

A special ICL-compatible keyboard designed for use in 
Sweden is shown in Figure A-12; its coding chart is listed 
in Table A-8. 

The Kana keyboard, designed especially for the Jananese 
market, is pictured in Figure A-13. The Kana keyboard is 
capable of generating the codes for 47 Kana characters, as 
well as the 64 standard alphanumeric characters. The in­
ternal machine language codes and corresponding tape 
language codes for the 47 Kana characters are listed in 
Table A-9. 

KEYBOARD IS USED PHOTOGRAPH CODING CHART 

England Figure A-3 Table A-1 
France/Belgiu m Figure A-4 Table A-2 

"Norway Figure A-5 Table A-3 
Sweden/Finland Figure A-6 TableA-4 
Denmark Figure A-7 Table A-5 
Yugoslavia Figure A-8 Table A-6 
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KEYBOARDS 

DATA I PROGRAM 
ENTER. • ENTER 

VERIFY. • READ TAPE 

MERGE· .----
I ."" MEMORY 

• • CENTRAL 
RECEIVE RECORDER 

ON LINE PROGRAM 

DATA I PROGRAM 
ENTER. • HITER 

VERIFY. • READ TAPE 

MERGE • . ----
I .,," 

MEMORY 

• • CENTRAL 
RECEIVE RECORDER 

ON LINE PROGRAM 

A-2 

CHARACTER POSITION 

lENS 0 23456789 

UNITS 0 

TENS 0 

UNITS 0 

23456789 

COMMUNICATION 

CHARACTER POSITION 

23456789 

2345678 

SELF CHECK 

CHARACTER 

#P %$* YRFY -0/PODLKEYTAPE 

+ Q W E ¢ R m T 1 U 2 I 30& P 

A > 5 D F""G H4J5K6l 

SP "C B(N7M8 

4310 Series 

CHARACTER 

# @ % $ * 
+ Q - W E ¢ R 082 T 

VRFY - 0 / PoOt KEY TAPE 

,YIU2130&P 

H4J5K6l 

B(N7M8 

A > S D F ~ G 

SP C 

4320 Series 

Figure A-1. USA/Holiand/ltaly/Germany/Switzerlandl Austria 

PROGRAM 

NUM DUP START 

NUM PROG 1 SKIP 

LTR PROG 2 LEFT 
START ZERO 

LTR REL 

RECORD LENGTH 

800200 

PROGRAM 

NUM DUP START 

NUM PROG 1 ~ SKIP 

LTR PROG 2 LEFT 
START ZERO 

LTR 

RECORD LENGTH 

800200 



DATA I PROGRAM 
ENTER. • ENTER 

VERIFY. .IIE"DTAPE 

MERGE • . ----I 'M~~' 

RECEIVE' 'R'i:~"DAELR 

ONLINE PROGRAM 

DA!A I PROGRAM 
ENTER •• ENTER 

VERIFY, 'FlEADTAPE 

MERGE' .---I 'M~~t,~y 

RECEIVE' • R1:~'t,~AD"eLR 

ON LINE PROGRAM 

CHARACTER POSITION CHARACTER 

#. "$ * < VRIY - e I'GOL KEY IIPE 

TENs01234 789 

uN.TaO 1 2 3 4 5 6 7 8 9 

+ Q W E ¢ R 012 T YIU2130&P 

A > 5 o -'G H4JSK 

SP " C V 8 ( N 7 M 8 

COMMUNICAnON 

4310 Series 

CHARACTER POSITION CHARACTER 

# P " $ * VRfY - 0 POOL KEY TAPE 

TENSD 3456789 + Q W E ¢ R 012 T Y 1 U 2 I 3 0 & P 

UNITS 0 23456789 A > 0 F -, G H 4 J 5 K 6 L 

5P ? X " C V 8 ( N 7 M 8 

SELF CHECK 

4320 Series 

Figure A-2. USA Accounting 

KEYBOARDS 

PROGRAM 

NUM DUP START 

NUM PROG 1 SKIP 

LTR PROG 2 LEFT 
START ZERO 

LTR REL 

RECORD LENGTH 

100200 

PROGRAM 

NUM DUP START 

NUM PROG l~ SKIP 

LTR PROG 2 LEFT 
START ZERO 

LTR REL 

REeD.AD LENGTH 

80 [!J 200 
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KEYBOARDS 

DATA I PROGRAM 
ENTER •• ENTER 

VEIIIFY • .IIEADTAPE 

MERGE· 

CHARACTER POSITION 

TENs0123456789 

UNITS 0 1 2 3 4 5 6 7 8 9 

ONLINE PROGRAM COMMUNICATION 

DATA I PROGRAM 
ENTER. • ENTER 

VEIIIFY • • READTAPE 

MEROE. 

CHARACTER POSITION 

TENS0123456189 

r .. UD 
MEMORY 

RECEIVE- -Ri=':-FI 

UNITS 0 1 234 7 8 9 

ONUNE PROGRAM SELF CHECK 

AUTOSIUP/DUP 

8EL¥RFT/REL 

A-4 

CHARACTER 

#~ %$* VRFY -0 POOL KIY TIPE 

+Q W E£R082T lU2I30&P 

A>S 0 F-,G H4JSK6L 

SP ?X"C B N7M8 

4310 Series 

CHARACTER 

# ~ 

+ Q 

% $ * < IIIfY - • POOL lEY TIPE 

w £ R DI2 Y 1 U 2 I 3 0 & P 

A > OF'" G H 4 J 5 K 6 L 

SP .. C V B N 7 M 

4320 Series 

Figure A-3. England 

PROGRAM 

NUM DUP START 

NUM PROG I SKIP 

LTR PROG 2 LEFT 
START ZERO 

LTR REL 

RECORD LENGTH 

800200 

PROGRAM 

NUM DUP START 

NUM PROG 1 SKIP 

LTR PROG 2 LEFT 
START ZERO 

LTR REL 

RECORD LENGTH 

10 0.00 



KEYBOARDS 

Table A-1. Keyboard Coding Chart: England 

MDRS Internal IBM 7-Track IBM 9-Track 
Graphic/Control Machine code EBCDIC code EBCDIC code 

Symbol 
0 1 2 3 4 5 B A 8 4 2 1 0 1 2 345 6 7 

0 1 1 0 0 0 0 8 2 1 1 1 1 0 0 0 0 
1 1 1 0 0 0 1 1 1 1 1 1 0 0 0 1 
2 1 1 0 0 1 0 2 1 1 1 1 0 0 1 0 
3 1 1 0 0 1 1 2 1 1 1 1 1 0 0 1 1 
4 1 1 0 1 0 0 4 1 i 1 1 0 1 0 0 
5 1 1 0 1 0 1 4 1 1 1 1 1 0 1 0 1 
6 1 1 0 1 1 0 4 2 1 1 1 1 0 1 1 0 
7 1 1 0 1 1 1 4 2 1 1 1 1 1 0 1 1 1 
8 1 1 1 0 0 0 8 1 1 1 1 1 0 0 0 
9 1 1 1 0 0 1 8 1 1 1 1 1 1 0 0 1 
- 1 0 1 0 1 0 B 0 1 1 0 0 0 0 0 
& 0 1 0 0 0 0 B A 0 1 0 1 0 0 0 0 
A 0 0 0 0 0 1 B A 1 1 1 0 0 0 0 0 1 
B 0 0 0 0 1 0 B A 2 1 1 0 0 0 0 1 0 
C 0 0 0 0 1 1 B A 2 1 1 1 0 0 0 0 1 1 
D 0 0 0 1 0 0 B A 4 1 1 0 0 0 1 0 0 
E 0 0 0 1 0 1 B A 4 1 1 1 0 0 0 1 0 1 
F 0 0 0 1 1 0 B A 4 2 1 1 0 0 0 1 1 0 
G 0 0 0 1 1 1 B A 4 2 1 1 1 0 0 0 1 1 1 
H 0 0 1 0 0 0 B A 8 1 1 0 0 1 0 0 0 
I 0 0 1 0 0 1 B A 8 1 1 1 0 0 1 0 0 1 
J 0 1 0 0 0 1 B 1 1 1 0 1 0 0 0 1 
K 0 1 0 0 1 0 B 2 1 1 0 1 0 0 1 0 
L 0 1 0 0 1 1 B 2 1 1 1 0 1 0 0 1 1 
M 0 1 0 1 0 0 B 4 1 1 0 1 0 1 0 0 
N 0 1 0 1 0 1 B 4 1 1 1 0 1 0 1 0 1 
0 0 1 0 1 1 0 B 4 2 1 1 0 1 0 1 1 0 
P 0 1 0 1 1 1 B 4 2 1 1 1 0 1 0 1 1 1 
Q 0 1 1 0 0 0 B 8 1 1 0 1 1 0 0 0 
R 0 1 1 0 0 1 B 8 1 1 1 0 1 1 0 0 1 
I 1 0 0 0 0 1 A 1 0 1 1 0 0 0 0 1 
S 1 0 0 0 1 0 A 2 1 1 1 0 0 0 1 0 
T 1 0 0 0 1 1 A 2 1 1 1 1 0 0 0 1 1 
U 1 0 0 1 0 0 A 4 1 1 1 0 0 1 0 0 
V 1 0 0 1 0 1 A 4 1 1 1 1 0 0 1 0 1 
W 1 0 0 1 1 0 A 4 2 1 1 1 0 0 1 1 0 
X 1 0 0 1 1 1 A 4 2 1 1 1 1 0 0 1 1 1 
Y 1 0 1 0 0 0 A 8 1 1 1 0 1 0 0 0 
Z 1 0 1 0 0 1 A 8 1 1 1 1 0 1 0 0 1 

Space 0 0 0 0 0 0 A 0 1 0 0 0 0 0 0 
£ 0 0 1 0 1 0 B A 8 2 0 1 0 0 1 0 1 0 
• 0 0 1 0 1 1 B A 8 2 1 0 1 0 0 1 0 1 1 
< 0 0 1 1 0 0 B A 8 4 0 1 0 0 1 1 0 0 
( 0 0 1 1 0 1 B A 8 4 1 0 1 0 0 1 1 0 1 
+ 0 0 1 1 1 0 B A 8 4 2 0 1 0 0 1 1 1 0 
I 0 0 1 1 1 1 B A 8 4 2 1 0 1 0 0 1 1 1 1 
! 0 1 1 0 1 0 B 8 2 1 1 0 1 0 0 0 0* 
$ 0 1 1 0 1 1 B 8 2 1 0 1 0 1 1 0 1 1 
* 0 1 1 1 0 0 B 8 4 0 1 0 1 1 1 0 0 
) 0 1 1 1 0 1 B 8 4 1 0 1 0 1 1 1 0 1 
; 0 1 1 1 1 0 B 8 4 2 0 1 0 1 1 1 1 0 

---, 0 1 1 1 1 1 B 8 4 2 1 0 1 0 1 1 1 1 1 
0-8-2 1 0 0 0 0 0 A 8 2 1 1 1 0 0 0 0 0 

· 1 0 1 0 1 1 A 8 2 1 0 1 1 0 1 0 1 1 
% 1 0 1 1 0 0 A 8 4 0 1 1 0 1 1 0 0 
- 1 0 1 1 0 1 A 8 4 1 0 1 1 0 1 1 0 1 
> 1 0 1 1 1 0 A 8 4 2 0 1 1 0 1 1 1 0 
? 1 0 1 1 1 1 A 8 4 2 1 0 1 1 0 1 1 1 1 

1 1 1 0 1 0 No equivalent 0 1 1 1 1 0 1 0 
# 1 1 1 0 1 1 8 2 1 0 1 1 1 1 0 1 1 
@ 1 1 1 1 0 0 8 4 0 1 1 1 1 1 0 0 · 1 1 1 1 0 1 8 4 1 0 1 1 1 1 1 0 1 
= 1 1 1 1 1 0 8 4 2 0 1 1 1 1 1 1 0 .. 1 1 1 1 1 1 8 4 2 1 0 1 1 1 1 1 1 1 

* This is not the standard EBCDIC code for a "!" graphic; it is assigned for use in the "Negative Decimal 
Digit" mode of operation (see Section 2.2.3). 
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KEYBOARDS 

DATA I PROGRAM 
ENTER. • ENTER 

VERIFY. • REAOTAPE 

MERGE' TENS 0 

r ."~ 
MEMORY 

RECEIVE' • ,,~~~TJI:~R 

UNITS 0 

ON LINE PROGRAM 

DATA I PROGRAM 
ENTEA. • ENTER 

VERIFY, • READ TAPE 

MERGE' TENS 0 

I . "". MEMORY 

RECEive' 'Ri~~RD~1t 

UN1TS 0 

ONLINE PROGRAM 

A-6 

CHARACTER POSITION 

23456789 

23456789 

COMMUNICATION 

CHARACTER POSITION 

23456789 

2 3 4 5 6 7 8 9 

SEL.FCHECK 

CHARACTER 

#. % FR * < vaFY - 0 POOL KEY TAPE 

+Q-W E' R 082 T YIU2130&P 

A>S 0 FIG H4J5K6 

SP X"C V BIN7M8 

4310 Series 

CHARACTER 

# • % FR * < YRFY 

+ Q - W E • R 082 T 

- 0 

1 U 2 

!'OOl KEY TAPE 

3 0 & P 

A > S D F ..., G H 4 5 K 6 

SP X " C V BIN7M8 

4320 Series 

Figure A-4 France/Belgium 

PROGRAM 

NU" DUP START 

NUM PROG 1 SAUl 

LT. PROG 2 ZERO 
START N' 

LT, LIB 

RECORD L.ENGTH 

800200 

PROGRAM 

NUM DUP START 

NUM PROG 1 SAUl 

LT, PROG 2 ZERO 
START N' 

LTR LIB 

RECORD LENGTH 

800200 



KEYBOARDS 

Table A-2_ Keyboard Coding Chart: France/Belgium 

MDRS Internal IBM 7-Track IBM g-Track 
Graphic/Control Machine Code BCDIC Code EBCDIC Code 

Symbol 
0 1 2 3 4 5 B A 8 4 2 1 0 1 2 345 6 

0 1 1 0 0 0 0 8 2 1 1 1 1 0 0 0 
1 1 1 0 0 0 1 1 1 1 1 1 0 0 0 
2 1 1 0 0 1 0 2 1 1 1 1 0 0 1 
3 1 1 0 0 1 1 2 1 1 1 1 1 0 0 1 
4 1 1 0 1 0 0 4 1 1 1 1 0 1 0 
5 1 1 0 1 0 1 4 1 1 1 1 1 0 1 0 
6 1 1 0 1 1 0 4 2 1 1 1 1 0 1 1 
7 1 1 0 1 1 1 4 2 1 1 1 1 1 0 1 1 
8 1 1 1 0 0 0 8 1 1 1 1 1 0 0 
9 1 1 1 0 0 1 8 1 1 1 1 1 1 0 0 
- 1 0 1 0 1 0 B 0 1 1 0 0 0 0 
& 0 1 0 0 0 0 B A 0 1 0 1 0 0 0 
A 0 0 0 0 0 1 B A 1 1 1 0 0 0 0 0 
B 0 0 0 0 1 0 B A 2 1 1 0 0 0 0 1 
C 0 0 0 0 1 1 B A 2 1 1 1 0 0 0 0 1 
D 0 0 0 1 0 0 B A 4 1 1 0 0 0 1 0 
E 0 0 0 1 0 1 B A 4 1 1 1 0 0 0 1 0 
F 0 0 0 1 1 0 B A 4 2 1 1 0 0 0 1 1 
G 0 0 0 1 1 1 B A 4 2 1 1 1 0 0 0 1 1 
H 0 0 1 0 0 0 B A 8 1 1 0 0 1 0 0 
I 0 0 1 0 0 1 B A 8 1 1 1 0 0 1 0 0 
J 0 1 0 0 0 1 B 1 1 1 0 1 0 0 0 
K 0 1 0 0 1 0 B 2 1 1 0 1 0 0 1 
L 0 1 0 0 1 1 B 2 1 1 1 0 1 0 0 1 
M 0 1 0 1 0 0 B 4 1 1 0 1 0 1 0 
N 0 1 0 1 0 1 B 4 1 1 1 0 1 0 1 0 
0 0 1 0 1 1 0 B 4 2 1 1 0 1 0 1 1 
p 0 1 0 1 1 1 B 4 2 1 1 1 0 1 0 1 1 
Q 0 1 1 0 0 0 B 8 1 1 0 1 1 0 0 
R 0 1 1 0 0 1 B 8 1 1 1 0 1 1 0 0 
I 1 0 0 0 0 1 A 1 0 1 1 0 0 0 0 
S 1 0 0 0 1 0 A 2 1 1 1 0 0 0 1 
T 1 0 0 0 1 1 A 2 1 1 1 1 0 0 0 1 
U 1 0 0 1 0 0 A 4 1 1 1 0 0 1 0 
V 1 0 0 1 0 1 A 4 1 1 1 1 0 0 1 0 
W 1 0 0 1 1 0 A 4 2 1 1 1 0 0 1 1 
X 1 0 0 1 1 1 A 4 2 1 1 1 1 0 0 1 1 
y 1 0 1 0 0 0 A 8 1 1 1 0 1 0 0 
Z 1 0 1 0 0 1 A 8 1 1 1 1 0 1 0 0 

Space 0 0 0 0 0 0 A 0 1 0 0 0 0 0 
¢ 0 0 1 0 1 0 B A 8 2 0 1 0 0 1 0 1 

0 0 1 0 1 1 B A 8 2 1 0 1 0 0 1 0 1 
< 0 0 1 1 0 0 B A 8 4 0 1 0 0 1 1 0 
( 0 0 1 1 0 1 B A 8 4 1 0 1 0 0 1 1 0 
+ 0 0 1 1 1 0 B A 8 4 2 0 1 0 0 1 1 1 
I 0 0 1 1 1 1 B A 8 4 2 1 0 1 0 0 1 1 i 
! 0 1 1 0 1 0 B 8 2 1 1 0 1 0 0 0 

FR 0 1 1 0 1 1 B 8 2 1 0 1 0 1 1 0 1 
* 0 1 1 1 0 0 B 8 4 0 1 0 1 1 1 0 
) 0 1 1 1 0 1 B 8 4 1 0 1 0 1 1 1 0 
; 0 1 1 1 1 0 B 8 4 2 0 1 0 1 1 1 1 

---, 0 1 1 1 1 1 B 8 4 2 1 0 1 0 1 1 1 1 
0-8-2 1 0 0 0 0 0 A 8 2 1 1 1 0 0 0 0 

1 0 1 0 1 1 A 8 2 1 0 1 1 0 1 0 1 
% 1 0 1 1 0 0 A 8 4 0 1 1 0 1 1 0 
- 1 0 1 1 0 1 A 8 4 1 0 1 1 0 1 1 0 
> 1 0 1 1 1 0 A 8 4 2 0 1 1 0 1 1 1 
? 1 0 1 1 1 1 A 8 4 2 1 0 1 1 0 1 1 1 

# 
1 1 1 0 1 0 No equivalent 0 1 1 1 1 0 1 
1 1 1 0 1 1 8 2 1 0 1 1 1 1 0 1 

@ 1 1 1 1 0 0 8 4 0 1 1 1 1 1 0 
1 1 1 1 0 1 8 4 1 0 1 1 1 1 1 0 

= 1 1 1 1 1 0 8 4 2 0 1 1 1 1 1 1 
" 1 1 1 1 1 1 8 4 2 1 0 1 1 1 1 1 1 

* This is not the standard EBCDIC code for "!" graphic; it is assigned for use in the "Negative Decimal 
Digit" mode of operation (see Section 2.2.3). 
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KEYBOARDS 

CHARACTER PROGRAM 

NUM DUP START 

NUM PROG I SKIP 

DATA I PROGRAM 
ENTER. • ENTER 

VERIFT. • AE"DlAPE 

MERGE· 

CHARACTER POSITION 

% A * - B POOL KEY TAPE 

lU2I30&P 

IE. (/) 

+ Q TENs01234567 E ¢ R 082 T 8 9 w 
LTR PROG 2 LEFT 

START ZERO 

LTR REL 

.----r .,,~ 
MEMORY 

RECEIVE- ·Rii:~r:tJ-" 

UNITS 0 23456789 A>S 0 F""G H4J5K6l 

SP X"C V B(N7M8 

ON LINE PROGRAM COMMUNICATION RECORD LENGTH 

800200 

4310 Series 

DATA I PROGRAM 
ENTER. • ENTER 

VERIFY. • AE"DTAPE 

MERGE· 

CHARACTER POSITION CHARACTER PROGRAM 

IE. (/) " A * < VRfY - B POOL KEY TAPE NUM 
DUP START 

+ Q w E ¢ R 082 T I U 2 3 0 & P NUM PROG 1 SKIP TENS 0 23456789 

A > S D F ., G H 4 J 5 K 6 L LTR PROG 2 LEfT 
START ZERO 

SP " C B ( N 7 M 8 LTR REL r . "" MEMORY 

RECEIYE· ·Ri:~~1RD~LR 

UNITS 0 23456789 

ONLINE PROGRAM SELF CHECK RECORD LENGTH 

800200 

4320 Series 

Figure A-5. Norway 
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KEYBOARDS 

Table A-3_ Keyboard Coding Chart: Norway 

Graphic/Control M DRS Internal IBM 7-Track IBM 9-Track 

Machine code EBCDIC code EBCDIC code Symbol 
B A 8 4 2 1 0 1 23456 0 1 2 3 4 5 

0 1 1 0 0 0 0 8 2 1 1 1 1 0 0 0 1 1 1 0 0 0 1 1 1 1 1 1 0 0 0 
2 1 1 0 0 1 0 2 1 1 1 1 0 0 1 3 1 1 0 0 1 1 2 1 1 1 1 1 0 0 1 
4 1 1 0 1 0 0 4 1 1 1 1 0 1 0 5 1 1 0 1 0 1 4 1 1 1 1 1 0 1 0 
6 1 1 0 1 1 0 4 2 1 1 1 1 0 1 1 '7 1 1 0 1 1 1 4 2 1 1 1 1 1 0 1 1 8 1 1 1 0 0 0 8 1 1 1 1 1 0 0 
9 1 1 1 0 0 1 8 1 1 1 1 1 1 0 0 
- 1 0 1 0 1 0 B 0 1 1 0 0 0 0 
& 0 1 0 0 0 0 B A 0 1 0 1 0 0 0 
A 0 0 0 0 0 1 B A 1 1 1 0 0 0 0 0 
B 0 0 0 0 1 0 B A 2 1 1 0 0 0 0 1 
C 0 0 0 0 1 1 B A 2 1 1 1 0 0 0 0 1 
D 0 0 0 1 0 0 B A 4 1 1 0 0 0 1 0 
E 0 0 0 1 0 1 B A 4 1 1 1 0 0 0 1 0 
F 0 0 0 1 1 0 B A 4 2 1 1 0 0 0 1 1 
G 0 0 0 1 1 1 B A 4 2 1 1 1 0 0 0 1 1 
H 0 0 1 0 0 0 B A 8 1 1 0 0 1 0 0 
I 0 0 1 0 0 1 B A 8 1 1 1 0 0 1 0 0 
J 0 1 0 0 0 1 B 1 1 1 0 1 0 0 0 
K 0 1 0 0 1 0 B 2 1 1 0 1 0 0 1 
L 0 1 0 0 1 1 B 2 1 1 1 0 1 0 0 1 
M 0 1 0 1 0 0 B 4 1 1 0 1 0 1 0 
N 0 1 0 1 0 1 B 4 1 1 1 0 1 0 1 0 
0 0 1 0 1 1 0 B 4 2 1 1 0 1 0 1 1 p 0 1 0 1 1 1 B 4 2 1 1 1 0 1 0 1 1 
Q 0 1 1 0 0 0 B 8 1 1 0 1 1 0 0 
R 0 1 1 0 0 1 B 8 1 1 1 0 1 1 0 0 
/ 1 0 0 0 0 1 A 1 0 1 1 0 0 0 0 
S 1 0 0 0 1 0 A 2 1 1 1 0 0 0 1 
T 1 0 0 0 1 1 A 2 1 1 1 1 0 0 0 1 
U 1 0 0 1 0 0 A 4 1 1 1 0 0 1 0 
V 1 0 0 1 0 1 A 4 1 1 1 1 0 0 1 0 
W 1 0 0 1 1 0 A 4 2 1 1 1 0 0 1 1 
X 1 0 0 1 1 1 A 4 2 1 1 1 1 0 0 1 1 
Y 1 0 1 0 0 0 A 8 1 1 1 0 1 0 0 
Z 1 0 1 0 0 1 A 8 1 1 1 1 0 1 0 0 

Space 0 0 0 0 ,0 0 A 0 1 0 0 0 0 0 
ri 0 0 1 0 1 0 B A 8 2 0 1 0 0 1 0 1 

0 0 1 0 1 1 B A 8 2 1 0 1 0 0 1 0 1 
< 0 0 1 1 0 0 B A 8 4 0 1 0 0 1 1 0 

( 0 0 1 1 0 1 B A 8 4 1 0 1 0 0 1 1 0 
+ 0 0 1 1 1 0 B A 8 4 2 0 1 0 0 1 1 1 
I 0 0 1 1 1 1 B A 8 4 2 1 0 1 0 0 1 1 1 
! 0 1 1 0 1 0 B 8 2 1, 1 0 1 0 0 0 
X 0 1 1 0 1 1 B 8 2 1 0 1 0 1 1 0 1 
* 0 1 1 1 0 0 B 8 4 0 1 0 1 1 1 0 
) 0 1 1 1 0 1 B 8 4 1 0 1 0 '1 1 1 0 
; 0 1 1 1 1 0 B 8 4 2 0 1 0 1 1 1 1 ---, 0 1 1 1 1 1 B 8 4 2 1 0 1 0 1 1 1 1 

0-8-2 1 0 0 0 0 0 A 8 2 1 1 1 0 0 0 0 
1 0 1 0 1 1 A 8 2 1 0 1 1 0 1 0 1 

% 1 0 1 1 0 0 A 8 4 0 1 1 0 1 1 0 
- 1 0 1 1 0 1 A 8 4 1 0 1 1 0 1 1 0 ::::> 1 0 1 1 1 0 A 8 4 2 0 1 1 0 1 1 1 
? 1 0 1 1 1 1 A 8 4 2 1 0 1 1 0 1 1. 1 
: 1 1 1 0 1 0 No equivalent 0 1 1 1 ,1 0 1 
AE 1 1 1 0 1 1 8 2 1 0 1 1 1 1 0 1 
QJ 1 1 1 1 0 0 8 4 0 1 1 1 1 1 0 

1 1 1 1 0 1 8 4 1 0 1 1 1 1 1 0 
= 1 1 1 1 1 0 8 4 2 0 1 1 1 1 1 1 
" 1 1 1 1 1 1 8 4 2 1. 0 1 1 1 1 1 1 

* This is not the standard EBCDIC code for "'" graphic; it is assigned for use in the "Negative Decimal 

Digit" mode of operation (see Section 2.2.3). 
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KEYBOARDS 

DATA I PROGRAM 
ENTER. • ENTER 

VERIFY. • READ TAPE 
HDRD 1 

MERGE· TENS 0 1 0 ____ 

"'''" 0 I 0 "" 

UNITS 0 1 
MEMORY 

SEND. 

• • CENTRAL 
RECEIVE RECORDER 

ON LINE PROGRAM 

AUTOSKIPIDUP , 
0" 0" 

SELVAFYIAEl , 

TENS 0 

DATA I PROGRAM 
ENTER. • ENTER 

VERIFY. • REAOTAPE 

MEAGE· 

I ·M~~~~Y 

• • CENTflAl 
RECEIVE RECORDER 

UNITS a 

ONLINE PROGRAM 

A-l0 

CHARACTER POSITION 

2 

2 3 4 5 6 7 8 9 

2 3 4 5 6 7 8 9 

COMMUNICATION 

PAINT 2400 

DUAL 

WRITE TAPE '" 

CHARACTER POSITION 

23456789 

2 3 4 5 6 7 8 9 

CHARACTER 

ii i:i % A * " VRFI 

+ Q - w I E • R 082 T I Y 

A > S 0 ; F -, G 

SP Z ? X " C = V ! B 

1200 I POWER I 

4310 Series 

ii i:i 
+ Q w 

% A * 
E , 

A > 5 0 

CHARACTER 

< YRFY 

R 082 T 

F -, G 

- 0 

1 U 2 I 

H 4 J 5 

( N 7 M 

- 0 

1 U 2 I 

H 4 J 

I POOL KEY TAPE 

3 0 & P 

K 6 l 

8 9 

POOL KEY TAPE 

3 0 & p 

K 6 l 

SP X " C B(N7M8 

SELF CHECK 

4320 Series 

Figure A-6o Sweden/Finland 

PROGRAM 

NUM 
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NUM PROG 1 SKIP 
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LTR REL 

RECORD LENGTH 

8°0 200 

PROGRAM 

NUM 
DUP START 

NUM PROG 1 SKIP 

LTR PROG 2 LEFT 
START ZERO 

LTR REL 

RECORD LENGTH 

800200 



KEYBOARDS 

Table A-4. Keyboard Coding Chart: Sweden/Finland 

MDRS Internal IBM 7-Track IBM 9-Track 
Graph ie/Control 

Machine code EBCDIC code EBCDIC code 
Symbol 

0 1 2 3 4 5 B A 8 4 2 1 0 1 2 3 4 5 6 7 

0 1 1 0 0 0 0 8 2 1 1 1 1 0 0 0 0 
1 1 1 0 0 0 1 1 1 1 1 1 0 0 0 1 
2 1 1 0 0 1 0 2 1 1 1 1 0 0 1 0 
3 1 1 0 0 1 1 2 1 1 1 1 1 0 0 1 1 
4 1 1 0 1 0 0 4 1 1 1 1 0 1 0 0 
5 1 1 0 1 0 1 4 1 1 1 1 1 0 1 0 1 
6 1 1 0 1 1 0 4 2 1 1 1 1 0 1 1 0 
7 1 1 0 1 1 1 4 2 1 1 1 1 1 0 1 1 1 
8 1 1 1 0 0 0 8 1 1 1 1 1 0 0 0 
9 1 1 1 0 0 1 8 1 1 1 1 1 1 0 0 1 
- 1 0 1 0 1 0 B 0 1 1 0 0 0 0 0 
& 0 1 0 0 0 0 B A 0 1 0 1 0 0 0 0 
A 0 0 0 0 0 1 B A 1 1 1 0 0 0 0 0 1 
B 0 0 0 0 1 0 B A 2 1 1 0 0 0 0 1 0 
C 0 0 0 0 1 1 B A 2 1 1 1 0 0 0 0 1 1 
D 0 0 0 1 0 0 B A 4 1 1 0 0 0 1 0 0 
E 0 0 0 1 0 1 B A 4 1 1 1 0 0 0 1 0 1 
F 0 0 0 1 1 0 B A 4 2 1 1 0 0 0 1 1 0 
G 0 0 0 1 1 1 B A 4 2 1 1 1 0 0 0 1 1 1 
H 0 0 1 0 0 0 B A 8 1 1 0 0 1 0 0 0 
I 0 0 1 0 0 1 B A 8 1 1 1 0 0 1 0 0 1 
J 0 1 0 0 0 1 B 1 1 1 0 1 0 0 0 1 
K 0 1 0 0 1 0 B 2 1 1 0 1 0 0 1 0 
L 0 1 0 0 1 1 B 2 1 1 1 0 1 0 0 1 1 
M 0 1 0 1 0 0 B 4 1 1 0 1 0 1 0 0 
N 0 1 0 1 0 1 B 4 1 1 1 0 1 0 1 0 1 
0 0 1 0 1 1 0 B 4 2 1 1 0 1 0 1 1 0 
P 0 1 0 1 1 1 B 4 2 1 1 1 0 1 0 1 1 1 
Q 0 1 1 0 0 0 B 8 1 1 0 1 1 0 0 0 
R 0 1 1 0 0 1 B 8 1 1 1 0 1 1 0 0 1 
I 1 0 0 0 0 1 A 1 0 1 1 0 0 0 0 1 
S 1 0 0 0 1 0 A 2 1 1 1 0 0 0 1 0 
T 1 0 0 0 1 1 A 2 1 1 1 1 0 0 0 1 1 
U 1 0 0 1 0 0 A 4 1 1 1 0 0 1 0 0 
V 1 0 0 1 0 1 A 4 1 1 1 1 0 0 1 0 1 
W 1 0 0 1 1 0 A 4 2 1 1 1 0 0 1 1 0 
X 1 0 0 1 1 1 A 4 2 1 1 1 1 0 0 1 1 1 
y 1 0 1 0 0 0 A 8 1 1 1 0 1 0 0 0 
Z 1 0 1 0 0 1 A 8 1 1 1 1 0 1 0 0 1 

Space 0 0 0 0 0 0 A 0 1 0 0 0 0 0 0 
t 0 0 1 0 1 0 B A 8 2 0 1 0 0 1 0 1 0 

0 0 1 0 1 1 B A 8 2 1 0 1 0 0 1 0 1 1 
-< 0 0 1 1 0 0 B A 8 4 0 1 0 0 1 1 0 0 

( 0 0 1 1 0 1 B A 8 4 1 0 1 0 0 1 1 0 1 
+ 0 0 1 1 1 0 B A 8 4 2 0 1 0 0 1 1 1 0 
I 0 0 1 1 1 1 B A 8 4 2 1 0 1 0 0 1 1 1 1 
I 0 1 1 0 1 0 B 8 2 1 1 0 1 0 0 0 0* 

X 0 1 1 0 1 1 B 8 2 1 0 1 0 1 1 0 1 1 
* 0 1 1 1 0 0 B 8 4 0 1 0 1 1 1 0 0 
) 0 1 1 1 0 1 B 8 4 1 0 1 0 1 1 1 0 1 

0 1 1 1 1 0 B 8 4 2 0 1 0 1 1 1 1 0 
---, 0 1 1 1 1 1 B 8 4 2 1 0 1 0 1 1 1 1 1 

0-8-2 1 0 0 0 0 0 A 8 2 1 1 1 0 0 0 0 0 
1 0 1 0 1 1 A 8 2 1 0 1 1 0 1 0 1 1 

% 1 0 1 1 0 0 A 8 4 0 1 1 0 1 1 0 0 
- 1 0 1 1 0 1 A 8 4 1 0 1 1 0 1 1 0 1 
> 1 0 1 1 1 0 A 8 4 2 0 1 1 0 1 1 1 0 
? 1 0 1 1 1 1 A 8 4 2 1 0 1 1 0 1 1 1 1 

~~ 
1 1 1 0 1 0 No equivalent 0 1 1 1 1 0 1 0 
1 1 1 0 1 1 8 2 1 0 1 1 1 1 0 1 1 

0 1 1 1 1 0 0 8 4 0 1 1 1 1 1 0 0 
1 1 1 1 0 1 8 4 1 0 1 1 1 1 1 0 1 

= 1 1 1 1 1 0 8 4 2 0 1 1 1 1 1 1 0 
" 1 1 1 1 1 1 8 4 2 1 0 1 1 1 1 1 1 1 

* This is not the standard EBCDIC code for a "!" graphic: it is assigned for use in the "Negative Decimal 

Digit" mode of operation (see Section 2.2.3). 
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KEYBOARDS 

CHARACTER POSITION CHARACTER PROGRAM 

k 0 % A * VR" - e POOL KEY TAPE NUM DUP START 

+ Q w E , R 082 T I U 2 I 3 0 & P NUM PROG I SKIP 

DATA I PROGRAM 
ENTER. • ENTER 

VERIFY • ~ flEAOTAPE 

MERGE· 

.. 

TENs0123456789 

A :> S 0 F ., G H 4 J 5 K 6 L 
LTR PROG 2 LEFT 

START ZERO 

SP X " C N 7 M 8 LTR REL i . "" MEMORY 

• • CENTRAL, 
RECEIVE RECORDER 

UNITS 0 1 2 3 4 5 6 7 8 

PROGRAM COMMUNICATION RECORD LENGTH 

800200 

4310 Series 

CHARACTER POSITION CHARACTER PROGRAM 

f!i. 0 % A * < VRFY - e / POOL KEY TAPE NUM DUP START 

+ Q w E , R 082 T U 2 3 0 & P NUM PROG 1 SKIP 

DATA I PROGRAM 
ENTER. • ENTER 

VERIFY. • READ TAPE 

MERGE· TENSQ 23456789 

A :> S 0 F ., G H 4 J 5 K 6 LTR PROG 2 lEFT 
START ZERO 

Sf X " C V N 7 M 8 LTR REL i . "" MEMORY 

• • CENTRAL 
RECORDER 

UNITS 0 2345678 

ON LINE PROGRAM SELF CHECK RECORD LENGTH 

ao0200 

4320 Series 

Figure A-7. Denmark 
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KEYBOARDS 

Table A-5. Keyboard Coding Chart: Denmark 

MDRS Internal IBM 7-Track IBM 9-Track 
Graphic/Control Machine Code BCDIC Code EBCDIC Code 

Symbol 0 1 234 5 B A 8 4 2 1 0 1 2 3 4 5 6 
0 1 1 0 0 0 0 8 2 1 1 1 1 0 0 0 
1 1 1 0 0 0 1 1 1 1 1 1 0 0 0 
2 1 1 0 0 1 0 2 1 1 1 1 0 0 1 
3 1 1 0 0 1 1 2 1 1 1 1 1 0 0 1 
4 1 1 0 1 0 0 4 1 1 1 1 0 1 0 
5 1 1 0 1 0 1 4 1 1 1 1 1 0 1 0 
6 1 1 0 1 1 0 4 2 1 1 1 1 0 1 1 
7 1 1 0 1 1 1 4 2 1 1 1 1 1 0 1 1 
8 1 1 1 0 0 0 8 1 1 1 1 1 0 0 
9 1 1 1 0 0 1 8 1 1 1 1 1 1 0 0 
- 1 0 1 0 1 0 B 0 1 1 0 0 0 0 
& 0 1 0 0 0 0 B A 0 1 0 1 0 0 0 
A 0 0 0 0 0 1 B A 1 1 1 0 0 0 0 0 
B 0 0 0 0 1 0 B A 2 1 1 0 0 0 0 1 
C 0 0 0 0 1 1 B A 2 1 1 1 0 0 0 0 1 
0 0 0 0 1 0 0 B A 4 1 1 0 0 0 1 0 
E 0 0 0 1 0 1 B A 4 1 1 1 0 0 0 1 0 
F 0 0 0 1 1 0 B A 4 2 1 1 0 0 0 1 1 
G 0 0 0 1 1 1 B A 4 2 1 1 1 0 0 0 1 1 
H 0 0 1 0 0 0 B A 8 1 1 0 0 1 0 0 
I 0 0 1 0 0 1 B A 8 1 1 1 0 0 1 0 0 
J 0 1 0 0 0 1 B 1 1 1 0 1 0 0 0 
K 0 1 0 0 1 0 B 2 1 1 0 1 0 0 1 
L 0 1 0 0 1 1 B 2 1 1 1 0 1 O. 0 1 
M 0 1 0 1 0 0 B 4 1 1 0 .1 0 1 0 
N 0 1 0 1 0 1 B 4 1 1 1 0 1 0 1 0 
0 0 1 0 1 1 0 B 4 2 1 1 0 1 0 1 1 
P 0 1 0 1 1 1 B 4 2 1 1 1 0 1 0 1 1 
Q 0 1 1 0 0 0 B 8 1 1 0 1 1 0 0 
R 0 1 1 0 0 1 B 8 1 1 l' 0 l' 1 0 0 
/ 1 0 0 0 0 1 A 1 0 1 1 0 0 0 0 
S 1 0 0 0 1 0 A 2 1 1 1 0 0 0 1 
T 1 0 0 0 1 1 A 2 1 1 1 1 0 0 0 1 
U 1 0 0 1 0 0 A 4 1 1 1 0 0 1 0 
V 1 0 0 1 0 1 A 4 1 1 1 1 0 0 1 0 
W 1 0 0 1 1 0 A 4 2 1 1 1 0 0 1 1 
X 1 0 0 1 1 1 A 4 2 1 1 1 1 0 0 1 1 
Y 1 0 1 0 0 0 A 8 1 1 1 0 1 0 0 
Z 1 0 1 0 0 1 A 8 1 1 1 1 0 1 0 0 
Space 0 0 0 0 0 0 A 0 1 0 0 0 0 0 
/; 0 0 1 0 1 0 B A 8 2 0 1 0 0 1 0 1 

0 0 1 0 1 1 B A 8 2 1 0 1 0 0 1 0 1 
<: 0 0 1 1 0 0 B A 8 4 0 1 0 0 1 1 0 
( 0 0 1 1 0 1 B A 8 4 1 0 1 0 0 1 1 0 
+ 0 0 1 1 1 0 B A 8 4 2 0 1 0 0 1 1 1 
I 0 0 1 1 1 1 B A 8 4 2 1 0 1 0 0 1 1 1 
1 0 1 1 0 1 0 B 8 2 1 1 0 1 0 0 0 
~ 0 1 1 0 1 1 B 8 2 1 0 1 0 1 1 0 1 
* 0 1 1 1 0 0 B 8 4 0 1 0 1 1 1 0 
) 0 1 1 1 0 1 B 8 4 1 0 1 0 1 1 1 0 

0 1 1 1 1 0 B 8 4 2 0 1 0 1 1 1 1 
--, 0 1 1 1 1 1 B 8 4 2 1 0 1 0 1 1 1 1 

0-8-2 1 0 0 0 0 0 A 8 2 1 1 1 0 0 0 0 
1 0 1 0 1 1 A 8 2 1 0 1 1 0 1 0 1 

% 1 0 1 1 0 0 A 8 4 0 1 1 0 1 1 0 
- 1 0 1 1 0 1 A 8 4 1 0 1 1 0 1 1 0 
> 1 0 1 1 1 0 A 8 4 2 0 1 1 0 1 1 1 
? 1 0 1 1 1 1 A 8 4 2 1 0 1 1 0 1 1 1 

At 1 1 1 0 1 0 No equivalent 0 1 1 1 1 0 1 
1 1 1 0 1 1 8 2 1 0 1 1 1 1 0 1 

cp 1 1 1 1 0 0 8 4 0 1 1 1 1 1 0 
1 1 1 1 0 1 8 4 1 0 1 1 1 1 1 0 

= 1 1 1 1 1 0 8 4 2 0 1 1 1 1 1 1 
1 1 1 1 1 1 8 4 2 1 0 1 1 1 1 1 1 

* This is not the standard EBCDIC code for "!" graphic; it is assigned for use in the "Negative Decimal 
Digit" mode of operation (see Section 2.2.3). 
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KEYBOARDS 

DATA I PROGRAM CHARACTER POSITION CHARACTER PROGRAM 

ENTER. • ENTER 
NUM 

VEAIFY • • REACT ... PE 
tiORD 1 2 S 1 % C * <: VRFY - 0 / POOL KEY TAP[ START DUP 

MERGE' THIS 0 1 2 3 4 5 6 7 8 9 + Q - w I E $ R 082 T I Y 1 U 2 I 3 0 & P NUM PROG I SKIP .--- lTR LEFT "',," . I • READ UNITS 0 1 2 3 4 5 6 7 8 9 A > 5 D ; F ~ G H 4 J 5 K 6 l PROG 2 
MEMORY START ZERO 

SEND. S, Z ? X " C = V is B ( N 7 M 8 9 LTR REl 
• CENTRAL 

RECEive RECORDER 

ON LINE PROGRAM COMMUNICATION RECORD LENGTH 

AUTDSKIPIDUP , PRINT 2400 

W 0" DUAL 120(1 11'fIW£R1 800200 

SElVRFYIREl , WRITE TAPE "" 

4310 Series 

DATA I PROGRAM CHARACTER POSITION CHARACTER PROGRAM 

ENTER. • ENTER 

1 2 S 1 % C * <: VRn - 0 / POOL KEY TAPE NUM DUP 
VERIFY' • REAOTAPE HORD START 

MERGE' TENS 0 1 2 3 4 5 6 7 8 9 + Q - w I E $ R 082 T ( y 1 U 2 I 3 0 & P NUM PROG I SKIP .--- lTR lEFT 
SEARCH' I ."'~ 

UNITS 0 1 2 3 4 5 6 7 8 9 A > 5 : 0 ; F ~ G H 4 J 5 K 6 l START PROG 2 ZERO 
MEMORY 

SEND' S, Z ? X " C = V is B ( N 7 M 8 9 lTR REl 
• • CENTRAL 

RECEIVE RECORDER 

ONLINE PROGRAM SELF CHECK RECORD LENGTH 

AUTOSKIP/DUP , , 
0" 0" SKIP I POWER I 800200 

SELYRFY/REL , , 

4320 Series 

(keyboard not available at time of printing) 

Figure A·8. Yugoslavia 
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KEYBOARDS 

Table A-6_ Keyboard Coding Chart: Yugoslavia 

Graph ie/Control MDRS Internal IBM 7-Traek IBM 9-Traek 

Symbol Machine Code BCDIC Code EBCDIC Code 

0 1 2 3 4 5 B A 8 4 2 1 0 1 2 3 4 5 6 7 

a 1 1 0 0 0 0 8 2 1 1 1 1 0 0 0 0 
1 1 1 0 0 0 1 1 1 1 1 1 0 0 0 1 
2 1 1 0 0 1 0 2 1 1 1 1 0 0 1 0 
3 1 1 0 0 1 1 2 1 1 1 1 1 0 0 1 1 
4 1 1 0 1 0 0 4 1 1 1 1 0 1 0 0 
5 1 1 0 1 0 1 4 1 1 1 1 1 0 1 0 1 
6 1 1 0 1 1 0 4 2 1 1 1 1 0 1 1 0 
7 1 1 0 1 1 1 4 2 1 1 1 1 1 0 1 1 1 
8 1 1 1 0 0 0 8 1 1 1 1 1 0 0 0 
9 1 1 1 0 0 1 8 1 1 1 1 1 1 0 0 1 
- 1 0 1 0 1 0 B 0 1 1 0 0 0 0 0 
& 0 1 0 0 0 0 B A 0 1 0 1 0 0 0 0 
A 0 0 0 0 0 1 B A 1 1 1 0 0 0 0 0 1 
B 0 0 0 0 1 0 B A 2 1 1 0 0 0 0 1 0 
C 0 0 0 0 1 1 B A 2 1 1 1 0 0 0 0 1 1 
D 0 0 0 1 0 0 B A 4 1 1 0 0 0 1 0 0 
E 0 0 0 1 0 1 B A 4 1 1 1 0 0 0 1 0 1 
F 0 0 0 1 1 0 B A 4 2 1 1 0 0 0 1 1 0 
G 0 0 0 1 1 1 B A 4 2 1 1 1 0 0 0 1 1 1 
H 0 0 1 0 0 0 B A 8 1 1 0 0 1 0 0 0 
I 0 0 1 0 0 1 B A 8 1 1 1 0 0 1 0 0 1 
J 0 1 0 0 0 1 B 1 1 1 0 1 0 0 0 1 
K 0 1 0 0 1 0 B 2 1 1 0 1 0 0 1 0 
L 0 1 0 0 1 1 B 2 1 1 1 0 1 0 0 1 1 
M 0 1 0 1 0 0 B 4 1 1 0 1 0 1 0 0 
N 0 1 0 1 0 1 B 4 1 1 1 0 1 0 1 0 1 
0 0 1 0 1 1 0 B 4 2 1 1 0 1 0 1 1 0 
P 0 1 0 1 1 1 B 4 2 1 1 1 0 1 0 1 1 1 
Q 0 1 1 0 0 0 B 8 1 1 0 1 1 0 0 0 
R 0 1 1 0 0 1 B 8 1 1 1 0 1 1 0 0 1 

/ 1 0 0 0 0 1 A 1 0 1 1 0 0 0 0 1 
S 1 0 0 0 1 0 A 2 1 1 1 0 0 0 1 0 
T 1 0 0 0 1 1 A 2 1 1 1 1 0 0 0 1 1 
U 1 0 0 1 0 0 A 4 1 1 1 0 0 1 0 0 
V 1 0 0 1 0 1 A 4 1 1 1 1 0 0 1 0 1 
W 1 0 0 1 1 0 A 4 2 1 1 1 0 0 1 1 0 
X 1 0 0 1 1 1 A 4 2 1 1 1 1 0 0 1 1 1 
Y 1 0 1 0 0 0 A 8 1 1 1 0 1 0 0 0 
Z 1 0 1 0 0 1 A 8 1 1 1 1 0 1 0 0 1 
Space 0 0 0 0 0 0 A 0 1 0 0 0 0 0 0 
$ 0 0 1 0 1 0 B A 8 2 0 1 0 0 1 0 1 0 

0 0 1 0 1 1 B A 8 2 1 0 1 0 0 1 0 1 1 
< 0 0 1 1 0 0 B A 8 4 0 1 0 0 1 1 0 0 
( 0 0 1 1 0 1 B A 8 4 1 0 1 0 0 1 1 0 1 
+ 0 0 1 1 1 0 B A 8 4 2 0 1 0 0 1 1 1 0 
I 0 0 1 1 1 1 B A 8 4 2 1 0 1 0 0 1 1 1 1 
~ 0 1 1 0 1 0 B 8 2 0 1 0 1 1 0 1 0 
~ 0 1 1 0 1 1 B 8 2 1 0 1 0 1 1 0 1 1 

* 0 1 1 1 0 0 B 8 4 0 1 0 1 1 1 0 0 
) 0 1 1 1 0 1 B 8 4 1 0 1 0 1 1 1 0 1 
; 0 1 1 1 1 0 B 8 4 2 0 1 0 1 1 1 1 0 

---, 0 1 1 1 1 1 B 8 4 2 1 0 1 0 1 1 1 1 1 
0-8-2 1 0 0 0 0 0 A 8 2 1 1 1 0 0 0 0 0 

1 0 1 0 1 1 A 8 2 1 0 1 1 0 1 0 1 1 

% 1 0 1 1 0 0 A 8 4 0 1 1 0 1 1 0 0 
- 1 0 1 1 0 1 A 8 4 1 0 1 1 0 1 1 0 1 
> 1 0 1 1 1 0 A 8 4 2 0 1 1 0 1 1 1 0 
? 1 0 1 1 1 1 A 8 4 2 1 0 1 1 0 1 1 1 1 
: 1 1 1 0 1 0 No equivalent 0 1 1 1 1 0 1 0 
Ii 1 1 1 0 1 1 8 2 1 0 1 1 1 1 0 1 1 
Z 1 1 1 1 0 0 8 4 0 1 1 1 1 1 0 0 

1 1 1 1 0 1 8 4 1 0 1 1 1 1 1 0 1 

= 1 1 1 1 1 0 8 4 2 0 1 1 1 1 1 1 0 
-8 1 1 1 1 1 1 8 4 2 1 0 1 1 1 1 1 1 1 
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KEYBOARDS 

DATA I PROGRAM CHARACTER POSITION CHARACTER PROGRAM 

ENTER. • ENTER 
NUM 

VERIFY. • READ TAPE HORD 1 2 # • % S * <: YRFY - 0 I POOL KEY TAPE START DUP 

MERGe' TENS 0 1 2 3 4 5 6 7 8 9 + Q - w ) E , R • T r y 1 U 2 I 3 0 & P NUM PROG 1 SKIP .---- LTR LEFT SEARCH' r ."., UNITS 0 1 2 3 4 5 6 7 8 9 A > 5 D ; F ..., G H 4 J 5 K 6 L PROG 2 
MEMORY START ZERO 

SEND. SP Z , X " C = V ! B I N 7 M 8 9 LTR REL • • CENTRAL 
RECEIVE RECOROER 

ONLINE PROGRAM COMMUNICATION RECORD LENGTH 

AUTOSKIPIDUP , PRINT 2.0100 

0" 0" DUAL 1200 I POWER I 800200 

SELVRFYfAEL , WRtTETAPE '00 

4310 Series 

PROGRAM 

NUM DUP START 

NUM PROG 1 SKIP 

DATA I PROGRAM 
ENTER. • ENTER 

VERIFY • • READ TAPE 

MERGE' 

CHARACTER POSITION CHARACTER 

#8 %$* YRFY -0/POOLKEYTAPE 

+Q W ROT lU2130&P ~so 2 3 4 5 6 7 8 9 

SP X"C BIN7M8 

LTR PROG 2 LEFT 
START ZERO 

LTR REL r . "" MEMORY 

• • CENTfIAL 
RECEIVE RECOfIDER 

UNITS 0 23456789 A>S 0 F-'G H4J5K6L 

ONLINE PROGRAM SELF CHECK RECORD LENGTH 

800200 

4320 Series 

Figure A-9. Honeywell 



KEYBOARDS 

DATA I PROGRAM CHARACTER POSITION CHARACTER PROGRAM 

ENTER. • ENTER 

FR * 
NUM DUP YERIFY' • READ TAPE HORD 1 2 # ~ " < VRfY - B I POOL KEY TAlI START 

MERGE' TENS 0 1 2 3 4 5 6 7 8 9 + Q - w ) E ¢ R * T I y 1 U 2 I 3 0 .. P NUM PROG 1 SAUT .---- LTR ZERO SEARCH' r ... " UNITS 0 1 2 3 4 5 6 7 8 9 A > S : D ; F ., G H 4 J 5 K 6 L PROG 2 
MEMO'''' START N' 

SEND. SP Z ? X .. C = V ! B C N 7 M 8 9 LTR LIB 
•• CENTRAL 

RECEIVE RECORDER 

ON LINE PROGRAM COMMUNICATION RECORD LENGTH 

SAUTAlJTOIDUP I PfllNT 2.00 

0"' . 0"' DUAL "00 I POWER I 10 0 200 

SELWIFY/REL , WRITETA,E . ., 

4310 Series 

(4320 Series Display not available at time of publication) 

4320 Series 

Figure A-10_ Honeywell - France 
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KEYBOARDS 

Table A-7. Keyboard Coding Chart: Honeywell - France 

MDRS Internal Honeywell 7-Track 
Graphic/Control Machine code Tape Code 

Symbol a 1 2 3 4 5 B A 8 4 2 1 
0 1 1 0 0 0 0 
1 1 1 0 0 0 1 1 
2 1 1 0 0 1 0 2 
3 1 1 0 0 1 1 2 1 
4 1 1 0 1 0 0 4 
5 1 1 0 1 0 1 4 1 
6 1 1 0 1 1 0 4 2 
7 1 1 0 1 1 1 4 2 1 
8 1 1 1 0 0 0 8 
9 1 1 1 0 0 1 8 1 
- 1 0 1 0 1 0 B 
& 0 1 0 0 0 0 A 
A 0 0 0 0 0 1 A 1 
B 0 0 0 0 1 0 A 2 
C 0 0 0 0 1 1 A 2 1 
D 0 0 0 1 0 0 A 4 
E 0 0 0 1 0 1 A 4 1 
F 0 0 0 1 1 0 A 4 2 
G 0 0 0 1 1 1 A 4 2 1 
H 0 0 1 0 0 0 A 8 
I 0 0 1 0 0 1 A 8 1 
J 0 1 0 0 0 1 B 1 
K 0 1 0 0 1 0 B 2 
L 0 1 0 0 1 1 B 2 1 
M 0 1 0 1 0 0 B 4 
N 0 1 0 1 0 1 B 4 1 
0 0 1 0 1 1 0 B 4 2 
P 0 1 0 1 1 1 B 4 2 1 
Q 0 1 1 0 0 0 B 8 
R 0 1 1 0 0 1 B 8 1 
I 1 0 0 0 0 1 B A 1 
S 1 0 0 0 1 0 B A 2 
T 1 0 0 0 1 1 B A 2 1 
U 1 0 0 1 0 0 B A 4 
V 1 0 0 1 0 1 B A 4 1 
W 1 0 0 1 1 0 B A 4 2 
X 1 0 0 1 1 1 B A 4 2 1 
Y 1 0 1 0 0 0 B A 8 
Z 1 0 1 0 0 1 B A 8 1 

Space 0 0 0 0 0 0 8 4 1 
rt 0 0 1 0 1 0 A 8 2 

<: 0 0 1 0 1 1 A 8 2 1 
0 0 1 1 0 0 A 8 4 

( 0 0 1 1 0 1 A 8 4 1 
+ 0 0 1 1 1 0 A 8 4 2 
I 0 0 1 1 1 1 A 8 4 2 1 
! 0 1 1 0 1 0 B 8 2 
FR 0 1 1 0 1 1 B 8 2 1 
* 0 1 1 1 0 0 B 8 4 
) 0 1 1 1 0 1 B 8 4 1 
; 0 1 1 1 1 0 B 8 4 2 

---. 0 1 1 1 1 1 B 8 4 2 1 
=1':' 1 . 0 0 0 0 0 B A 8 2 

1 0 1 0 1 1 B A ·8 2 1 
% 1 0 1 1 0 0 B A 8 4 
- 1 0 1 1 o. 1 B A 8 4 1 
:> 1 0 1 1 1 0 B A 8 4 2 
? 1 0 1 1 1 1 B A 8 4 2 1 
: 1 1 1 0 1 0 8 2 
tt- l 1 1 0 1 1 8 2 1 
@ 1 .1 1 1 0 0 8 4 ., 

1 1 1 1 0 1 B A 
= 1 1 1 1 1 0 8 4 2 
" 1 1 1 1 1 1 8 4 2 1 
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KEYBOARDS 

TENS 0 234 789 

#, ,,> * VRfY 

< Q W R £ T + Y 

- 0 PODl KEY IIf( 

U2 30&P 

PROGRAM 

NUM DUP START 

NUM PROG 1 SKIP 

DATA I PROGRAM 
ENTER. • ENTER 

VeRIFY. _READTAPE 

MERGE· 

CHARACTER POSITION CHARACTER 

.---- LTR PROG 2 LEFT 
START ZERO 

LTR REl i . ",. 
MEMORY 

RECEIVE· • R~~~1"oAELR 

UNITS 0 345678 

Sf 

SSO F-G H4J5K6L 

CC"V B(N7M8 

ON LINE PROGRAM COMMUNICATION RECORD LENGTH 

800200 

4310 Series 

DATA I PROGRAM CHARACTER POSITION CHARACTER PROGRAM 

ENTER. • ENTER 

1 2 # • % > * J VRfY - 0 I POOL KEY TJI'E NUM DUP 
VERIFY. • READ TAPE HDRD START 

MERGE. TENS 0 1 2 3 4 5 6 7 8 9 < Q = W ) E 1 R £ T + Y 1 U 2 I 3 0 • P NUM PROG 1 SKIP 

0---- LTR LEFT 
SEARCH. i 0 " .. 

UNITS 0 1 2 3 4 5 6 7 8 9 A S S D ; F - G : H 4 J 5 K 6 L START PROG 2 ZERO 
MEMORT 

SEND. Sf Z ! X [ C " V t B ( N 7 M 8 9 LTR REL 
• • CENTRAL 

RECEIVE RECOfIDER 

ONUNE PROGRAM SELF CHECK RECORD LENGTH 

AUTO.KIP/OUP , , 
0 'FF OFF 0 s., ~ 100200 

8ELVRFYInEl , , 

4320 Series 

Figure A-II. ICL 
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KEYBOARDS 

DATA I PROGRAM 
ENTER. • ENTER 

YERIFY. • FlEAOTAPE 

MERGE' 

CHARACTER POSITION 

TENSO 1 234 56 789 

1/ ij " 

< Q W 

CHARACTER PROGRAM 

,. 
* YIIY - • POOl KEY TAPE NUM DUP START 

R £ T + Y I U 2 I 3 0 & P NUM PROG I SKIP 

r . "". MEMORY 

• • CENTAAL 
RECEive RECORDER 

UNmiO 1 2 3 4 5 6 7 8 9 A D S F «; G H 4 J 5 K 6 L LTR PROG Z LEFT 
START ZERO 

IE. C V )( N 7 M 8 LTR REL SP 

ON LINE PROGRAM COMMUNICATION RECORD LENGTH 

800200 

4310 Series 

DATA I PROGRAM CHARACTER POSITION CHARACTER PROGRAM 

ENTER • • ENTER 

VERIFY', • READ TAPE H.-. I 2 1/ ij " 
,. 

* 1 YRFY - • I IOOL IIEY TIlE NUM DUP START 

MERGE' TENS 0 I 2 3 4 5 6 7 8 9 < Q = W ) E ? R t T + y I U 2 I 3 0 & P NUM PROO 1 SKIP .---- LTR IEdeN' r '.~~ 
UNITS 0 I 2 3 4 5 6 7 8 9 A S • D S F 0 G : H 4 J 5 K 6 L PROG 2 LEFT 

START ZERO 
lEND' SP Z l:I x IE. C .. V )( B ( N 7 M 8 9 LTR REL 

RECEIVE' ·"i~l."oAEL" 

ONLINE PROGRAM SELF CHECK RECORD LENGTH 

AUTOSKIP/DUP , , 
.. OFF OFF .~, 8 .00 200 

SELVRFY/FlEL , , 

4320 Series 

Figure A-12. ICL - Sweden 
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KEYBOARDS 

Table A-S. Keyboard Coding Chart; ICL - Sweden 

MDRS internal ICL 7-Track 

ICL Graphic! Machine Code Tape Code (Shown w/o parity) 
Control Symbol a 1 2 3 4 5 B A 8 4 2 1 

0 1 1 0 0 0 0 B A 8 4 
1 1 1 0 0 0 1 B A 8 4 1 
2 1 1 0 0 1 0 B A 8 4 2 
3 1 1 0 0 1 1 B A 8 4 2 1 
4 1 1 0 1 0 0 B A 8 
5 1 1 0 1 0 1 B A 8 1 
6 1 1 0 1 1 0 B A 8 2 
7 1 1 0 1 1 1 B A 8 2 1 
8 1 1 1 0 0 0 B A 4 
9 1 1 1 0 0 1 B A 4 1 
- 1 0 1 0 1 0 B 1 
& 0 1 0 0 0 0 B 8 2 
A 0 0 0 0 0 1 A 8 4 1 
B 0 0 0 0 1 0 A 8 4 2 
C 0 0 0 0 1 1 A 8 4 2 1 
0 0 0 0 1 0 0 A 8 
E 0 0 0 1 0 1 A 8 1 
F 0 0 0 1 1 0 A 8 2 
G 0 0 0 1 1 1 A 8 2 1 
H 0 0 1 0 0 0 A 4 
I 0 0 1 0 0 1 A 4 1 
J 0 1 0 0 0 1 A 4 2 
K 0 1 0 0 1 0 A 4 2 1 
L 0 1 0 0 1 1 A 
M 0 1 0 1 0 0 A 1 
N 0 1 0 1 0 1 A 2 
0 0 1 0 1 1 0 A 2 1 
P 0 1 0 1 1 1 8 4 
Q 0 1 1 0 0 0 8 4 1 
R 0 1 1 0 0 1 8 4 2 
I 1 0 0 0 0 1 B 2 1 
S 1 0 0 0 1 0 8 4 2 1 
T 1 0 0 0 1 1 8 
U 1 0 0 1 0 0 8 1 
V 1 0 0 1 0 1 8 2 
W 1 0 0 1 1 0 8 2 1 
X 1 0 0 1 1 1 4 
V 1 0 1 0 0 0 4 1 
Z 1 0 1 0 0 1 4 2 

Space 0 0 0 0 0 0 B 8 4 
? 0 0 1 0 1 0 B A 2 1 

A 
0 0 1 0 1 1 B 2 
0 0 1 1 0 0 1 

( 0 0 1 1 0 1 B 4 
< 0 0 1 1 1 0 B A 
+ 0 0 1 1 1 1 B 4 2 1 ;, 0 1 1 0 1 0 2 
> 0 1 1 0 1 1 B A 2 
* 0 1 1 1 0 0 B 4 2 
) 0 1 1 1 0 1 B 4 1 
$ 0 1 1 1 1 0 B A 4 2 1 

0 0 1 1 1 1 1 2 1 

i. 1 0 0 0 0 0 B 8 
1 0 1 0 1 1 B 

% 1 0 1 1 0 0 B 8 1 
= 1 0 1 1 0 1 B A 1 

2:t 
1 0 1 1 1 0 B 8 2 1 
1 0 1 1 1 1 B 8 4 1 cp 1 1 1 0 1 0 * 

# 1 1 1 0 1 1 B 8 4 2 1 

U 1 1 1 1 0 0 A 8 4 
1 1 1 1 0 1 B A 4 2 

" 1 1 1 1 1 0 B 8 4 2 
AE 1 1 1 1 1 1 4 2 1 

* Unallowable on even 
parity tape. 
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KEYBOARDS 

CHARACTER POSITION DATA I PROGRAM 
ENTER, ,ENTER 

VERIFYe eREADTAPE 

MERGE' TENSO 1 234 56 789 

UNITS 0 1 345678 r 0 "" MEMORY 

•• CENTRAL 
RECEIVE RECORDER 

ONLINE PROGRAM COMMUNICATION 

DATA I PROGRAM CHARACTER POSITION 

ENTER. • ENTER 

VERIFY. • ReAD TAPE 

MERGE' TENS 0 2 3 4 5 6 7 8 9 0 ____ 

r 0 "" 

UNITS 0 2 3 4 5 6 7 8 9 
MEMORY 

RECEIVE' • Ri~~~n)~LR 

ONUNE PROGRAM SELF CHECK 

# • 

+ Q w 
% ¥ * 

E • 

CHARACTER 

YlfY - 0 POOL KEY TAPE 

R 082 T lU2130&P 

A>S 0 F""G H4J5K6 

SP X"C B(N7M8 

4310 Series 

CHARACTER 

# • % ¥ * YlIIY - 0 POOL KEY TAPE 

+ Q w E • R 012 T U 2 r 3 0 & P 

A > S 0 F .., G H 4 J 5 K 6 L 

SP x " c V N 7 M 8 9 

4320 Series 

FigULe A-13o Katakana - Japan 

A-22 

.PROGRAM 

NUM DUP START 

NUM PROG 1 SKIP 

LTR PROG 2 LEFT 
START ZERO 

LTR REL 

RECORD LENGTH 

800200 

PROGRAM 

NUM 
START DUP 

NUM PROG 1 SKIP 

LTR PROG 2 lEFT 
START ZERO 

LTR REL 

RECORD LENGTH 

100200 



KEYBOARDS 

Table A-9_ Keyboard Coding Chart for Kana Characters 

Kana Hex Tape Binary Codes Internal Bus Codes 
Character Codes 0 1 2 345 6 7 K 0 1 2 345 

7 81 1 0 0 0 0 0 0 1 1 0 0 0 0 0 1 
-1 82 1 0 0 0 0 0 1 0 1 0 0 0 0 1 0 
'7 83 1 0 0 0 0 0 1 1 1 0 0 0 0 1 1 
x 84 1 0 0 0 0 1 0 0 1 0 0 0 1 0 0 

* 85 1 0 0 0 0 1 0 1 1 0 0 0 1 0 1 
"/J 86 1 0 0 0 0 1 1 0 1 0 0 0 1 1 0 
~ 87 1 0 0 0 0 1 1 1 1 0 0 0 1 1 1 
? 88 1 0 0 0 1 0 0 0 1 0 0 1 0 0 0 
4- 89 1 0 0 0 1 0 0 1 1 0 0 1 0 0 1 
::r 8A 1 0 0 0 1 0 1 0 1 0 0 1 0 1 0 
-tt 8C 1 0 0 0 1 1 0 0 1 0 0 1 1 0 0 

'" 80 1 0 0 0 1 1 0 1 1 0 0 1 1 0 1 
"- 8E 1 0 0 0 1 1 1 0 1 0 0 1 1 1 0 
-It 8F 1 0 0 0 1 1 1 1 1 0 0 1 1 1 1 
'I 90 1 0 0 1 0 0 0 0 1 0 1 0 0 0 0 
11- 91 1 0 0 1 0 0 0 1 1 0 1 0 0 0 1 
"f- 92 1 0 0 1 0 0 1 0 1 0 1 0 0 1 0 
':I 93 1 0 0 1 0 0 1 1 1 .0 1 0 0 1 1 
7" 94 1 0 0 1 0 1 0 0 1 0 1 0 1 0 0 
J. 95 1 0 0 1 0 1 0 1 1 0 1 0 1 0 1 
7- 96 1 0 0 1 0 1 1 0 1 0 1 0 1 1 0 
= 97 1 0 0 1 0 1 1 1 1 0 1 0 1 1 1 
;t 98 1 0 0 1 1 0 0 0 1 0 1 1 0 0 0 

* 99 1 0 0 1 1 0 0 1 1 0 1 1 0 0 1 
/ 9A 1 0 0 1 1 0 1 0 1 0 1 1 0 1 0 
", 90 1 0 0 1 1 1 0 1 1 0 1 1 1 0 1 
~ 9E 1 0 0 1 1 1 1 0 1 0 1 1 1 1 0 
7 9F 1 0 0 1 1 1 1 1 1 0 1 1 1 1 1 
--. A2 1 0 1 0 0 0 1 0 1 1 0 0 0 1 0 
>1< A3 1 0 1 0 0 0 1 1 1 1 0 0 0 1 1 
"'l' A4 1 0 1 0 0 1 0 0 1 1 0 0 1 0 0 
~ A5 1 0 1 0 0 1 0 1 1 1 0 0 1 0 1 
A A6 1 0 1 0 0 1 1 0 1 1 0 0 1 1 0 
;I A7 1 0 1 0 0 1 1 1 1 1 0 0 1 1 1 
-e A8 1 0 1 0 1 0 0 0 1 1 0 1 0 0 0 
-\> A9 1 0 1 0 1 0 0 1 1 1 0 1 0 0 1 
.:L AA 1 0 1 0 1 0 1 0 1 1 0 1 0 1 0 
:I AC 1 0 1 0 1 1 0 0 1 1 0 1 1 0 0 
'7 AD 1 0 1 0 1 1 0 1 1 1 0 1 1 0 1 
I} AE 1 0 1 0 1 1 1 0 1 1 0 1 1 1 0 

JV AF 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 
\.0' BA 1 0 1 1 1 0 1 0 1 1 1 1 0 1 0 
p BB 1 0 1 1 1 0 1 1 1 1 1 1 0 1 1 
TJ BC 1 0 1 1 1 1 0 0 1 1 1 1 1 0 0 
:-' BO 1 0 1 1 1 1 0 1 1 1 1 1 1 0 1 . BE 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0 
0 BF 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 
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APPENDIX B. APPROVED MODEMS 

APPENDIX B. 
APPROVED MODEMS 

The following is a list of modems that have been tested 
and approved for use with the Series 4310 data com­
munications option: 

BELL DATA SET 201 * 
BELL DATA SET 202* 
PARADYNEBYSYNC-48 
RIXON (UBC) DS-2400 
MILGO (ICC) 3300/36 
MI LGO (ICC) 2200/24 
MI LGO (ICC) 2200/20 
TEL TECH TT 201 
TELTECH TT202 
TELESIGNAL 888 R 

* When using BELL 202C modems, make sure telephone 
company checks for latest revision level on those mod­
ems. In addition, the 202 is the only modem in this list 
which includes reverse channel operation. 
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APPENDIX C. USASCII AND EBCDIC CODE SETS 

Table C-1. USASCII Code Set (With Odd Parity) 

USASCII CODE USASCII CODE 
CHAR. CARD CODE HEX 

1 2 3 4 5 6 7 P 
CHAR. CARD CODE HEX 

1 2 3 4 5 6 7 P 

NUL 12-0-9·8-1 0 0 0 0 0 0 0 0 00 
SOH 12-9-1 1 0 0 0 0 0 0 0 01 
STX 12-9-2 0 1 0 0 0 0 0 0 02 
ETX 12-9-3 1 1 0 0 0 0 0 1 03 
EOT 9-7 0 0 1 0 0 0 0 0 04 
ENQ 0-9-8-5 1 0 1 0 0 0 0 1 05 
ACK 0-9-8-6 0 1 1 0 0 0 0 1 06 
BEL 0-9-8-7 1 1 1 0 0 0 0 0 07 
BS 11-9-6 0 0 0 1 0 0 0 0 08 
HT 12-9-5 1 0 0 1 0 0 0 1 09 
LF 0-9-5 0 1 0 1 0 0 0 1 OA 
VT 12-9-8-3 1 1 0 1 0 0 0 0 OB 
FF 12-9-8-4 0 0 1 1 0 0 0 1 OC 
CR 12-9-8-5 1 0 1 1 0 0 0 0 OD 
SO 12-9-8-6 0 1 1 1 0 0 0 0 OE 
SI 12·9-8-7 1 1 1 1 0 0 0 1 OF 
DLE 12-11-9-8-1 0 0 0 0 1 0 0 0 10 
DCI 11-9-1 1 0 0 0 1 0 0 1 11 
DC2 11-9-2 0 1 0 0 1 0 0 1 12 
DC3 11-9-3 1 1 0 0 1 0 0 0 13 
DC4 4-8-9 0 0 1 0 1 0 0 1 14 
NAK 9-8-5 1 0 1 0 1 0 0 0 15 
SYN 9-2 0 1 1 0 1 0 0 0 16 
ETB 0-9-6 1 1 1 0 1 0 0 1 17 
CAN .11-9-8 0 0 0 1 1 0 0 1 18 
EM 11-9-8-1 1 0 0 1 1 0 0 0 19 
SUB 9-8-7 0 1 0 1 1 0 0 0 lA 
ESC 0-9-7 1 1 0 1 1 0 0 1 lB 
FS 11-9-8-4 0 0 1 1 1 0 0 0 1C 
GS 11-9-8-5 1 0 1 1 1 0 0 1 1D 
RS 11-9-8-6 0 1 1 1 1 0 0 1 lE 
US 11-9-8-7 1 1 1 1 1 0 0 0 IF 
SPACE NO PUNCHES 0 0 0 0 0 1 0 0 20 
I 12-8-7 1 0 0 0 0 1 0 1 21 
" 8-7 0 1 0 0 0 1 0 1 22 
/ 8-3 1 1 0 0 0 1 0 0 23 
$ 11-8-3 0 0 1 0 0 1 0 1 24 
% 0-8-4 1 0 1 0 0 1 0 0 25 

@ 8-4 0 0 0 0 0 0 1 0 40 
A 12-1 1 0 0 0 0 0 1 1 41 
B 12-2 0 1 0 0 0 0 1 1 42 
C 12-3 1 1 0 0 0 0 1 0 43 
D 12-4 0 0 1 0 0 0 1 1 44 
E 12-5 1 0 1 0 0 0 1 0 45 
F 12-6 0 1 1 0 0 0 1 0 46 
G 12-7 1 1 1 0 0 0 1 1 47 
H 12-8 0 0 0 1 0 0 1 1 48 
I 12-9 1 0 0 1 0 0 1 0 49 
J 11-1 0 1 0 1 0 0 1 0 4A 
K 11-2 1 1 0 1 0 0 1 1 4B 
L 11-3 0 0 1 1 0 0 1 0 4C 
M 11-4 1 0 1 1 0 0 1 1 4D 
N 11-5 0 1 1 1 0 0 1 1 4E 
0 11-6 1 1 1 1 0 0 1 0 4F 
P 11-7 0 0 0 0 1 0 1 1 50 
Q 11-8 1 0 0 0 1 0 1 0 51 
R 11-9 0 1 0 0 1 0 1 0 52 
S 0-2 1 1 0 0 1 0 1 1 53 
T 0-3 0 0 1 0 1 0 1 0 54 
U 0-4 1 0 1 0 1 0 1 1 55 
V 0-5 0 1 1 0 1 0 1 1 56 
W 0-6 1 1 1 0 1 0 1 0 57 
X 0-7 0 0 0 1 1 0 1 0 58 
Y 0-8 1 0 0 1 1 0 1 1 59 
Z 0-9 0 1 0 1 1 0 1 1 5A 
[ 12-8-2 1 1 0 1 1 0 1 0 5B ..... 0-8-2 0 0 1 1 1 0 1 1 5C 

] 11-8-2 1 0 1 1 1 0 1 0 5D .. 11-8-7 0 1 1 1 1 0 1 0 5E 
- 0-8-5 1 1 1 1 1 0 1 1 5F 

8-1 0 0 0 0 0 1 1 1 60 
a 12-0-1 1 0 0 0 0 1 1 0 61 
b 12-0-2 0 1 0 0 0 1 1 0 62 
c 12-0-3 1 1 0 0 0 1 1 1 63 
d 12-0-4 0 0 1 0 0 1 1 0 64 
e 12-0-5 1 0 1 0 0 1 1 1 65 

& 12 0 1 1 0 0 1 0 0 26 f 12-0-6 0 1 1 0 0 1 1 1 66 
8-5 1 1 1 0 0 1 0 1 27 

( 12-8-5 0 0 0 1 0 1 0 1 28 
) 11-8-5 1 0 0 1 0 1 0 0 29 
* 11-8-4 0 1 0 1 0 1 0 0 2A 
+ 12-8-6 1 1 0 1 0 1 0 1 2B 

9 12-0-7 1 1 1 0 0 1 1 0 67 
h 12-0-8 0 0 0 1 0 1 1 0 68 
i 12-0-9 1 0 0 1 0 1 1 1 69 
j 12-11-1 0 1 0 1 0 1 1 1 6A 
k 12-11-2 1 1 0 1 0 1 1 0 6B 

0-8-3 0 0 1 1 0 1 0 0 2C I 12-11-3 0 0 1 1 0 1 1 1 6C - 11 1 0 1 1 0 1 0 1 2D m 12-11-4 1 0 1 1 0 1 1 0 6D 
12-8-~ 0 1 1 1 0 1 0 1 2E 

/ 0-1 1 1 1 1 0 1 0 0 2F 
n 12-11-5 0 1 1 1 0 1 1 0 6E 
0 12-11-6 1 1 1 1 0 1 1 1 6F 

0 0 0 0 0 0 1 1 0 1 30 
1 1 1 0 0 0 1 1 0 0 31 

P 12-11-7 0 0 0 0 1 1 1 0 70 
q 12-11-8 1 0 0 0 1 1 1 1 71 

2 2 0 1 0 0 1 1 0 0 32 r 12-11-9 0 1 0 0 1 1 1 1 72 
3 3 1 1 0 0 1 1 0 1 33 s 11-0'2 1 1 0 0 1 1 1 0 73 
4 4 0 0 1 0 1 1 0 0 34 t 11-0-3 0 0 1 0 1 1 1 1 74 
5 5 1 0 1 0 1 1 0 1 35 u 11-0-4 1 0 1 0 1 1 1 0 75 
6 6 0 1 1 0 1 1 0 1 36 v 11-0-5 0 1 1 0 1 1 1 0 76 
7 7 7 1 1 1 0 1 1 0 0 37 w 11-0-6 1 1 1 0 1 1 1 1 77 
8 8 0 0 0 1 1 1 0 0 38 x 11-0-7 0 0 0 1 1 1 1 1 78 
9 9 1 0 0 1 1 1 0 1 39 Y 11-0-8 1 0 0 1 1 1 1 0 79 
: 8-2 0 1 0 1 1 1 0 1 3A 
; 11-8-6 1 1 0 1 1 1 0 0 3B 

<- 12-8-4 0 0 1 1 1 1 0 1 3C 

z 11-0-9 0 1 0 1 1 1 1 0 7A 
{ 12-0 1 1 0 1 1 1 1 1 7B 

12-11 0 0 1 1 1 1 1 0 7C 
= 8-6 1 0 1 1 1 1 0 0 3D 

::> 0-8-6 0 1 1 1 1 1 0 0 3E 
} 11-0 1 0 1 1 1 1 1 1 7D - 11-0-1 0 1 1 1 1 1 1 1 7E 

? 0-8-7 1 1 1 1 1 1 0 1 3F DEL 12-9-7 1 1 1 1 1 1 1 0 7F 

Parity bit not included in hexidecimel count (HEX) 
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APPENDIX C. USASCII AND EBCDIC CODE SETS 

Table C-2. EBCDIC Code Set 

EBCDIC CODE H 
CHAR. CARD CODE E 

7 6 5 4 3 2 1 0 X 
EBCDIC CODE H 

CHAR. CARD CODE E 
7 6 5 4 3 2 1 0 X 

NUL 12-0-1-8-9 0 0 0 0 0 0 0 0 00 
SOH 12-1-9 0 0 0 0 0 0 0 1 01 

SPACE NO PUNCHING. 0 1 0 0 0 0 0 0 40 
12-0-1-9 0 1 0 0 0 0 0 1 41 

STX 12-2-9 0 0 0 0 0 0 1 0 02 12-0-2-9 0 1 0 0 0 0 1 0 42 
ETX 12-3-9 0 0 0 0 0 0 1 1 03 12-0-3-9 0 1 0 0 0 0 1 1 43 
PF 12-4-9 0 0 0 0 0 1 0 0 04 12-0-4-9 0 1 0 0 0 1 0 0 44 
HT 12-5-9 0 0 0 0 0 1 0 1 05 12-0-5-9 0 1 0 0 0 1 0 1 45 
LC 12-6-9 0 0 0 0 0 1 1 0 06 12-0-6-9 0 1 0 0 0 1 1 0 46 
DEL 12-7-9 0 0 0 0 0 1 1 1 07 12-0-7-9 0 1 0 0 0 1 1 1 47 

12-8-9 0 0 0 0 1 0 0 0 08 12-0-8-9 0 1 0 0 1 0 0 0 48 
RLF 12-1-8-9 0 0 0 0 1 0 0 1 09 12-1-8 0 1 0 0 1 0 0 1 49 
SMM 12-2-8-9 0 0 0 0 1 0 1 0 OA 
VT 12-3-8-9 0 0 0 0 1 0 1 1 OB 

t 12-2-8 0 1 0 0 1 0 1 0 4A 
12-3-8 0 1 0 0 1 0 1 1 4B 

FF 12-4-8-9 0 0 0 0 1 1 0 0 OC < 12-4-8 0 1 0 0 1 1 0 0 4C 
CR 12-5-8-9 0 0 0 0 1 1 0 1 00 
SO 12-6-8-9 0 0 0 0 1 1 1 0 OE 

( 12-5-8 0 1 0 0 1 1 0 1 40 
+ 12-6-8 0 1 0 0 1 1 1 0 4E 

SI 12-7-8-9 0 0 0 0 1 1 1 1 OF 
OLE 12-11-1-8-9 0 0 0 1 0 0 0 0 10 
DC1 11-1-9 0 0 0 1 0 0 0 1 11 

I 12-7-8 0 1 0 0 1 1 1 1 4F 
& 12 0 1 0 1 0 0 0 0 50 

12-11-1-9 0 1 0 1 0 0 0 1 51 
DC2 11-2-9 0 0 0 1 0 0 1 0 12 
DC3 (TM) 11-3-9 0 0 0 1 0 0 1 1 13 

12-11-2-9 0 1 0 1 0 0 1 0 52 
12-11-3-9 0 1 0 1 0 0 1 1 53 

RES 11-4-9 0 0 0 1 0 1 0 0 14 12-11-4-9 0 1 0 1 0 1 0 0 54 
NL 11-5-9 0 0 0 1 0 1 0 1 15 12-11'5-9 0 1 0 1 0 1 0 1 55 
BS 11-6-9 0 0 0 1 0 1 1 0 16 12-11-6-9 0 1 0 1 0 1 1 0 56 
IL 11-7-9 0 0 0 1 0 1 1 1 17 12-11-7-9 0 1 0 1 0 1 1 1 57 
CAN 11-8-9 0 0 0 1 1 0 0 0 18 12-11-8-9 0 1 0 1 1 0 0 0 58 
EM 11-1-8-9 0 0 0 1 1 0 0 1 19 11-1-8 0 1 0 1 1 0 0 1 59 
CC 11-2-8-9 0 0 0 1 1 0 1 0 1A 
CUI 11-3-8-9 0 0 0 1 1 0 1 1 1B 
IFS 11-4-8-9 0 0 0 1 1 1 0 0 1C 
IGS 11-5-8-9 0 0 0 1 1 1 0 1 10 
IRS 11-6-8-9 0 0 0 1 1 1 1 0 1E 
IUS 11-7-8-9 0 0 0 1 1 1 1 1 1F 
OS 11-0-1-8-9 0 0 1 0 0 0 0 0 20 
SOS 0-1-9 0 0 1 0 0 0 0 1 21 
FS 0-2-9 0 0 1 0 0 0 1 0 22 

I 11-2-8 0 1 0 1 1 0 1 0 5A 
$ 11-3-8 0 1 0 1 1 0 1 1 5B 
* 11-4-8 0 1 0 1 1 1 0 0 5C 
) 11-5-8 0 1 0 1 1 1 0 1 5D 
; 11-6-8 0 1 0 1 1 1 1 0 5E 
-, 11-7-8 0 1 0 1 1 1 1 1 5F 
- 11 0 1 1 0 0 0 0 0 60 
I 0-1 0 1 1 0 0 0 0 1 61 

11-0-2-9 0 1 1 0 0 0 1 0 62 
0-3-9 0 0 1 0 0 0 1 1 23 

BYP 0-4-9 0 0 1 0 0 1 0 0 24 
LF 0-5-9 0 0 1 0 0 1 0 1 25 
ETB (EOB) 0-6-9 0 0 1 0 0 1 1 0 26 
ESC (PRE) 0-7-9 0 0 1 0 0 1 1 1 27 

11-0-3-9 0 1 1 0 0 0 1 1 63 
11-0-4-9 0 1 1 0 0 1 0 0 64 
11-0-5-9 0 1 1 0 0 1 0 1 65 
11-0-6-9 0 1 1 0 0 1 1 0 66 
11-0-7-9 0 l 1 0 0 1 1 1 67 

0-8-9 0 0 1 0 1 0 0 0 28 11-0-8-9 0 1 1 0 .1 0 0 0 68 
0-1-8-9 0 0 1 0 1 0 0 1 29 

SM 0-2-8-9 0 0 1 0 1 0 1 0 2A 
CU2 0-3-8-9 0 0 1 0 1 0 1 1 2B 

0-1-8 0 1 1 0 1 0 0 1 69 
12-11 0 1 1 0 1 0 1 0 6A 

, 0-3-8 0 1 1 0 1 0 1 1 6B 
0-4-8-9 0 0 1 0 1 1 0 0 2C 

ENQ 0-5-8-9 0 0 1 0 1 1 0 1 20 
ACK 0-6-8-9 0 0 1 0 1 1 1 0 2E 
BEL 0,7-8-9 0 0 1 0 1 1 1 1 2F 

% 0-4-8 0 1 1 0 1 1 0 0 6C 
- 0-5-8 0 1 1 0 1 1 0 1 60 
> 0-6-8 0 1 1 0 1 1 1 0 6E 
? 0-7-8 0 1 1 0 1 1 1 1 6F 

12-11-0-1-8-9 0 0 1 1 0 0 0 0 30 12-11-0 0 1 1 1 0 0 0 0 70 
1-9 0 0 1 1 0 0 0 1 31 

SYN 2-9 0 0 1 1 0 0 1 0 32 
F1 12-11-0-1-9 0 1 1 1 0 0 0 1 71 
F2 12-11-0-2-9 0 1 1 1 0 0 1 0 72 

3-9 0 0 1 1 0 0 1 1 33 F3 12-11-0-3-9 0 1 1 1 0 0 1 1 73 
FN 4-9 0 0 1 1 0 1 0 0 34 
RS 5-9 0 0 1 1 0 1 0 1 35 
UC 6-9 0 0 1 1 0 1 1 0 36 
EOT 7-9 0 0 1 1 0 1 1 1 37 

F4 12-1.1-0-4-9 0 1 1 1 0 1 0 0 74 
.F5 12-11-0-5-9 0 1 1 1 0 1 0 1 75 
F6 12-11-0-6-9 0 1 1 1 0 1 1 0 76 
F7 12-11-0-7-9 0 1 1 1 0 1 1 1 77 

8-9 0 0 1 1 1 0 0 0 38 F8 12-11-0-8-9 0 1 1 1 1 0 0 0 78 
1-8-9 0 0 1 1 1 0 0 1 39 1-8 0 1 1 1 1 0 0 1 79 
2-8-9 0 0 1 1 1 0 1 0 3A 

CU3 3-8-9 0 0 1 1 1 0 1 1 3B 
DC4 4-8-9 0 0 1 1 1 1 0 0 3C 
NAK 5-8-9 0 0 1 1 1 1 0 1 3D 

2-8 0 1 1 1 1 0 1 0 7A 
# 3-8 0 1 1 1 1 0 1 1 7B 
@ 4-8 0 1 1 1 1 1 0 0 7C , 5-8 0 1 1 1 1 1 0 1 70 

6-8-9 0 0 1 1 1 1 1 0 3E 
SUB 7-8-9 0 0 1 1 1 1 1 1 3F 

= 6-8 0 1 1 1 1 1 1 0 7E 
" 7-8 0 1 1 1 1 1 1 1 7F 
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APPENDIX C. USASCII AND EBCDIC CODE SETS 

Table C-2. EBCDIC Code Set (Continued) 

EBCDIC CODE H 
CHAR. CARD CODE E 

7 6 5 4 3 2 1 0 X 

EBCDIC CODE H 
CHAR. CARD CODE E 

7 6 5 4 3 2 1 0 X 

12-0-1-8 1 0 0 0 0 0 0 0 80 : 12-0 1 1 0 0 0 0 0 0 CO 
a 12-0-1 1 0 0 0 0 0 0 1 81 A 12-1 1 1 0 0 0 0 0 1 C1 
b 12-0-2 1 0 0 0 0 0 1 0 82 B 12-2 1 1 0 0 0 0 1 0 C2 
c 12-0-3 1 0 0 0 0 0 1 1 83 C 12-3 1 1 0 0 0 0 1 1 C3 
d 12-0·4 1 0 0 0 0 1 0 0 84 D 12-4 1 1 0 0 0 1 0 0 C4 
e 12-0-5 1 0 0 0 0 1 0 1 85 E 12-5 1 1 0 0 0 1 0 1 C5 
f 12-0-6 1 0 0 0 0 1 1 0 86 F 12-6 1 1 0 0 0 1 1 0 C6 
9 12-0-7 1 0 0 0 0 1 1 1 87 G 12-7 1 1 0 0 0 1 1 1 C7 
h 12-0-8 1 0 0 0 1 0 0 0 88 H 12-8 1 1 0 0 1 0 0 0 C8 
i 12-0-9 1 0 0 0 1 0 0 1 89 I 12-9 1 1 0 0 1 0 0 1 C9 

12-0-2-8 1 0 0 0 1 0 1 0 8A 12-0-2-8-9 1 1 0 0 1 0 1 0 CA 
12-0-3-8 1 0 0 0 1 0 1 1 8B 12-0-3-8-9 1 1 0 0 1 0 1 1 CB 
12-0-4-8 1 0 0 0 1 1 0 0 8C f 12-0-4-8-9 1 1 0 0 1 1 0 0 CC 
12·0·5-8 1 0 0 0 1 1 0 1 8D 12-0-5-8-9 1 1 0 0 1 1 0 1 CD 
12-0-6-8 1 0 0 0 1 1 1 0 8E 
12-0-7-8 1 0 0 0 1 1 1 1 8F Y 12-0-6-8-9 1 1 0 0 1 1 1 0 CE 

12-0-7-8-9 1 1 0 0 1 1 1 1 CF 
12-11-1-8 1 0 0 1 0 0 0 0 90 , 11-0 1 1 0 1 0 0 0 0 DO 

j 12-11-1 1 0 0 1 0 0 0 1 91 
k 12-11-2 1 0 0 1 0 0 1 0 92 

J 11-1 1 1 0 1 0 0 0 1 D1 
K 11-2 1 1 0 1 0 0 1 0 D2 

I 12-11-3 1 0 0 1 0 0 1 1 93 L 11-3 1 1 0 1 0 0 1 1 D3 
m 12-11-4 1 0 0 1 0 1 0 0 94 
n 12-11-5 1 0 0 1 0 1 0 1 95 
0 12-11-6 1 0 0 1 0 1 1 0 96 
p 12-11-7 1 0 0 1 0 1 1 1 97 
q 12-11-8 1 0 0 1 1 0 0 0 98 
r 12-11-9 1 0 0 1 1 0 0 1 99 

M 11-4 1 1 0 1 0 1 0 0 D4 
N 11-5 1 1 0 1 0 1 0 1 D5 
0 11-6 1 1 0 1 0 1 1 0 D6 
P 11-7 1 1 0 1 0 1 1 1 D7 
Q 11-8 1 1 0 1 1 0 0 0 D8 
R 11-9 1 1 0 1 1 0 0 1 D9 

12-11-2-8 1 0 0 1 1 0 1 0 9A 12-11-2-8-9 1 1 0 1 1 0 1 0 DA 
12-11-3-8 1 0 0 1 1 0 1 1 9B 12-11-3-8-9 1 1 0 1 1 0 1 1 DB 
12-11-4-8 1 0 0 1 1 1 0 0 9C 12-11-4-8-9 1 1 0 1 1 1 0 0 DC 
12-11-5-8 1 0 0 1 1 1 0 1 9D 12-11-5-8-9 1 1 0 1 1 1 0 1 DD 
12-11-6-8 1 0 0 1 1 1 1 0 9E 
12-11-7-8 1 0 0 1 1 1 1 1 9F 
11-0-1-8 1 0 1 0 0 0 0 0 AO 

12-11-6-8-9 1 1 0 1 1 1 1 0 DE 
12-11-7-8-9 1 1 0 1 1 1 1 1 DF 

"- 0-2-8 1 1 1 0 0 0 0 0 EO 
11-0-1 1 0 1 0 0 0 0 1 A1 11-0-1-9 1 1 1 0 0 0 0 1 E1 

5 11-0-2 1 0 1 0 0 0 1 0 A2 S 0-2 1 1 1 0 0 0 1 0 E2 
t 11-0·3 1 0 1 0 0 0 1 1 A3 T 0-3 1 1 1 0 0 0 1 1 E3 
u 11-0-4 1 0 1 0 0 1 0 0 A4 U 0-4 1 1 1 0 0 1 0 0 E4 
II 11-0-5 1 0 1 0 0 1 0 1 A5 V 0-5 1 1 1 0 0 1 0 1 E5 
w 11-0-6 1 0 1 0 0 1 1 0 A6 W 0-6 1 1 1 0 0 1 1 0 E6 
x 11-0-7 1 0 1 0 0 1 1 1 A7 X 0-7 1 1 1 0 0 1 1 1 E7 
y 11-0-8 1 0 1 0 1 0 0 0 A8 Y 0-8 1 1 1 0 1 0 0 0 E8 
z 11-0-9 1 0 1 0 1 0 0 1 A9 Z 0-9 1 1 1 0 1 0 0 1 E9 

11-0-2-8 1 0 1 0 1 0 1 0 AA 11-0-2-8-9 1 1 1 0 1 0 1 0 EA 
11-0-3-8 1 0 1 0 1 0 1 1 AB 11-0-3-8-9 1 1 1 0 1 0 1 1 EB 
11-0-4-8 1 0 1 0 1 1 0 0 AC rl 11-0-4-8-9 1 1 1 0 1 1 0 0 EC 
11-0-5-8 1 0 1 0 1 1 0 1 AC 11-0-5-8-9 1 1 1 0 1 1 0 1 ED 
11-0-6-8 1 0 1 0 1 1 1 0 AE 11-0-6-8-9 1 1 1 0 1 1 1 0 EE 
11-0-7-8 1 0 1 0 1 1 1 1 AF 11-0-7-8-9 1 1 1 0 1 1 1 1 EF 
12-11-0-1-8 1 0 1 1 0 0 0 0 BO 0 0 1 1 1 1 0 0 0 0 FO 
12-11-0-1 1 0 1 1 0 0 0 1 B1 1 1 1 1 1 1 0 0 0 1 F1 
12-11-0-2 1 0 1 1 0 0 1 0 B2 2 2 1 1 1 1 0 0 1 0 F2 
12-11-0-3 1 0 1 1 0 0 1 1 B3 3 3 1 1 1 1 0 0 1 1 F3 
12-11-0-4 1 0 1 1 0 1 0 0 B4 4 4 1 1 1 1 0 1 0 0 F4 
12-11-0-5 1 0 1 1 0 1 0 1 B5 
12-11-0-6 1 0 1 1 0 1 1 0 B6 

5 5 1 1 1 1 0 1 0 1 F5 
6 6 1 1 1 1 0 1 1 0 F6 

12-11-0-7 1 0 1 1 0 1 1 1 B7 
12-11-0-8 1 0 1 1 1 0 0 0 B8 
12-11-0-9 1 0 t 1 1 0 0 1 B9 

7 7 1 1 1 1 0 1 1 1 F7 
8 8 1 1 1 1 1 0 0 0 F8 
9 9 1 1 1 1 1 0 0 1 F9 

12-11-0-2-8 1 0 1 1 1 0 1 0 BA 12-11-0-2-8-9 1 1 1 1 1 0 1 0 FA 
12-11-0-3-8 1 0 1 1 1 0 1 1 BB 12-11-0-3-8-9 1 1 1 1 1 0 1 1 FB 
12-11-0-4-8 1 0 1 1 1 1 0 0 BC 12-11-0-4-8-9 1 1 1 1 1 1 0 0 FC 
12-11-0-5-8 1 0 1 1 1 1 0 1 BD 12-11-0-5-8-9 1 1 1 1 1 1 0 1 FD 
12-11-0-6-8 1 0 1 1 1 1 1 0 BE 12-11-0-6-8-9 1 1 1 1 1 1 1 0 FE 
12-11-0-7-8 1 0 1 1 1 1 1 1 BF 12-11-0-7-8-9 1 1 1 1 1 1 1 1 FF 
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APPENDIX D. SPECIFICATIONS 

APPENDIX D. 
SPECI FICATIONS 

The following standard specifications are common to all 
units: 

A) Keyboard: 63 Alphanumeric and control characters 
with keys arranged in the IBM 029 keypu nch form. 

B) Maximum Keyboard Rate: 20 keystrokes per 
second. 

C) Program Control: Two stored programs which can 
be loaded from either keyboard or tape. 

D) Display: Shows actual alphanumeric characters and 
symbols, character position, and program commands. 

E) Record Length: Variable from 20 to 200 characters. 

F) Environment: 360 F to 1050 F, 20% to 95% relative 
humidity, no condensation. 

Models 4311 and 4321 Magnetic Data Recorder 

A) Record release time: 260 milliseconds. 

B) Magnetic tape: Choice of 7-track (200, 556, or 800 
characters per inch) or 9-track (800 characters per 
inch) computer compatible. 

C) Tapecapacity: 7-inch diameter reels of 1/2-inch 
wide computer tape (600 feet of recording surface). 

D) Recording mode: NRZI. 

E) Search speed: 13-15 records per second (depends on 
record length and density). 

F) Tape Rewind Time: 150 seconds for full 7-inch reel 

G) Power required: 115-230 Volts, 50-60 Hz at 
175 Watts. 

H) Tape Languages: on 7 track tapes - Honeywe.II, 
ICL, BCDIC 

on 9 track tapes - EBCDIC 

I) Dimensions/Weight: Width: 24-1/2 inches 
Depth: 19-1/2 inches 
Height: 19-1/2 inches 
Weight: 70 pounds 

J) Record Counter: Automatic 4-digit released record 
counter and record position indicator. Readily acces­
sible manual reset button. 

Model 4314 Magnetic Data Central Pooler 

A) Recording mode: N RZI Format. 
Phase Encoding 1600 CPI Format 
(Option) 

B) Tape speed: Model 4314 - 40 inches per second 
(NRZI) 
(37-1/2 ips with Phase Encoding 
format) 

C) Magnetic tape: Choice of 7 or 9 track (200, 556, or 
800 characters per inch), computer compatible. 
(Phase Encoding format uses 9-track tape.) 

D) Tape capacity: 10-1/2 inch diameter reels of 1/2 
inch wide, 1-1/2 mils thick, computer grade mag'"' 
netic tape. 

E) Rewind speed: 150 inches per second, nominal. 

F) Power required: 115-230 Volts, 50/60 Hertz, 300 
to 400 Watts. 

G) Weight: Keyboard Entry Unit - 50 pounds 
Magnetic Tape Unit - 150 pounds 

H) Dimensions: Keyboard Entry unit: 
Height - 10 inches 
Width - 21-1/4 inches 
Depth - 19-1/2 inches 

Magnetic Tape Units: 

Height - 29 inches 
Width - 30 inches 
Depth - 24 inches 

I) Tape languages: On 7 track tapes - Honeywell, ICL, 
BCDIC 

On 9 track (NRZI) - EBCDIC 
(With Phase Encoding Format -
EBCDIC) 

Model 4322 Magnetic Data Keyboard. The following 
standard specifications apply to the Model 4322 Mag­
netic Data Keyboard. 

A) Record release time: 260 milliseconds 

B) Power: 115-230 Volts, 50-60 Hertz at 175 Watts. 

C) DimensionslWeight: Width: 12-1/4 inches 
Depth: 19-1/2 inches 
Height: 19-1/2 inches 
Weight: 70 pounds 
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4310, 4320 SERIES 
SYSTEM REFERENCE MANUAL 

Publication No. 15-737 

We produce manuals for you, and we want you to find them useful and informative. That's our job. 

So we're asking you to help us furnish you with the best possible publications. Please take a few minutes to 
answer the following questions. Add any comments you wish. If you desire a reply to any question, be sure to 
include your name and address. 

Thank you. 

... 4· 

• Does this manual meet your needs? Yes 0 
If no!, what additional information would be of help to you? 

• Can you find what you're looking for quickly and easily? 
How can the organization be improved? 

• Is the material easy to read and to understand? 
Are there enough illustrations to support the text? 

Yes 0 

Yes 0 
Yes 0 

NoD 

No 0 

NoD 
No 0 

Comments ______________________________________________________________________ __ 

• Did you find any errors or ambiguities in the manual? Yes 0 No 0 
If yes, please cite page, line, and/or figure number with your comme.nts. 

• Other comments. 

• What is your relationship to the product described? 
o Operator. 
o Programmer. 
o Other (please specify) 
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