


























































































centered behind the large rectangular hole in the 
snap-in tape-guide plate. 

d. Make sure that the cable attached to the lower left­
hand forms tractor does not interfere with the 
snap-in tape-guide plate. If the cable does, reposition 
the forms tractor. 

e. Snap the snap-in tape-guide plate onto the lower 
tractor slide-bar. This plate must be positioned 
properly before the feature mode switch can be 
placed in the STL position. 

Note: This final step does not require much force if: 

The forms tractors have been moved out of the way. 
The snap-in tape-guide plate has been properly aligned 
with the hammers and with the correct notch on the 
upper tractor slide-bar. 
The cable attached to the lower left-hand forms tractor 
does not interfere with the nylon fingers on the snap-in 
tape-guide plate. 

7. Place the supply of fanfold tapes in the front of the 
printer below the snap-in tape-guide plate. 

S. Manually position the tapes in the tape-feeding path. To 
do this; 
a. Thread the tapes through the tape guides and rollers 

(on the lower part of the snap-in tape-guide plate). 

Figure 46. Top Stacker for Selective Tape Listing Feature on Model Nl 
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If double-width tape is used, move the lower center 
guide to the right and pivot it down out of the paper 
path. 

CAUTION 
When positioning the movable guide for single-width­
tape operation, take care to ensure correct location 
in the notch provided. 

b. Slide the tapes partially (about one in. or 25 mm) into 
the tape-feed unit (Figure 45) so that they are 
securely gripped. 

c. Place the feature mode switch in the STL position 
(that is, to the right). 

d. Engage the manual clutch and line selector knob in 
the six-lines-per-inch drive position. 

e. After all tapes are positioned into the tape advancing 
mechanism, close the print unit (T -casting) and press 
the skip key that manually skips all tapes. The 
feature mode switch must be in the STL position (to 
the right) and the T-casting must be closed before the 
skip keys are active. 

9. The tapes should now extend through the tape-feed unit. 
10. Close the top printer cover by pressing the clOver lower 

key. 
11. Open the clear access door (Figure 46) located just below 

the top stacker, and draw tapes to the stacker; 



12. Adjust any of the four removable pocket separators to 
accommodate double-width tapes. Unused separators 
can be stored at either end of the stacking device (Figure 
46). 

13. Feed the tapes into the top openings o( the stacker. 
When you place a tape into the top stacker, the stacker 
tape-fe1eding devke automatkally pulls the tapes into 
the stac;ker. Make sure that sufficient tape is fed into 
the stacker pockets so that proper stacking can be seen. 
The tapes should stack so that·the peiforated folds 
fall in their natuTtll folding direction. If stacking is 
attempted with the folds opposite to their normal 
direction, the tapes do not st:ack properly. 

14. Press the start key to proceed! with STL operation. 

Unloading Tape 

To return ito page-printing operation, remove the tapes and 
the snap-in tape-guide plate and disconnect the cable. Store 
the snap-in tape-guide plate at the rear of the front forms 
tray. The nylon spools rest in holes at the top of the cover 
plate, behind and below the print unit. These spools must 
be securely engaged in the holes. If the assembly is not 
properly positioned, the tape seIllsing switch connector may 
be damaged if the assembly falls from its storage location. 

Replace the normal forms as d«,scribed under "Forms 
Insertion. " 
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Appendix 

Extended Binary-Coded-Decimal Interchange Code (EBCDIC) 

The 256-position table in Figure 34, outlined by the heavy 
black lines, shows the graphic characters and control 
character representations for EBCDIC. The bit-position 
numbers, bit patterns, hexadecimal representations, and 
card hole patterns for these and other possible EBCDIC 
characters are also shown. 

To find the card hole patterns for most characters, parti­
tion the 256-position table into four blocks as follows: 

1 3 

2 4 

Block 1: Zone punches at top of table; 
digit punches at left 

Block 2: Zone punches at bottom of table; 
digit punches at left 

Block 3: Zone punches at top of table; 
digit punches at right 

Block 4: Zone punches at bottom of table; 
digit punches at right 

Sixteen positions in the table are exceptions to this arrange­
ment. These positions are indicated by small numbers in the 
upper right corners of their boxes in the table. The card 
hole patterns for these positions are given at the bottom of 
the table. Bit-position numbers, bit patterns, and hexadecimal 
representations for these positions are found in the usual 
manner. 

Following are some examples of the use of the EBCDIC 
chart: 

Character Type 

PF Control Character 
% Special Graphic 
R UpperCase 
a Lower Case 

Control Character, 
function not yet 
assigned 
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Bit Pattern 

00 00 0100 
01 101100 
11011001 
10000001 
00 11 0000 

- . J 

Bit Positions 
01 234567 

Hex Hole Pattern 

Zone Punches I Digit Punches 

04 12 - 9'- 4 
6C 0,- 8 - 4 
09 111- 9 
til ~2 - 01- 1 
30 12 - 11 - 0 - 91- 8 - 1 

I 
I 



IBM 1403 A and H Print AI'rangment 

F'RINT 
ARRANGEMENT 

A H 
DEFINED CHARACTER CARD 

CODE 
BCD CODE 

PRINT 
ARRANGEMENT 

A H 
DEF INED CHARACTER CARD 

CODE 
BCD CODE 

f-----------------------------j----+----------f---I---t------------------ ---- -----
Blank C G G G ____________ --,~~7- ____ Jl_A_~_~~ 

12-3-8 BA8 21 H H H _ 12-8 BA8 
Xl 12-4-8 CBA84 I I I 12-9~~~?_ 1 
[ Left Bracket (Special Character) 12-5-8 B A 84 1 ! (Minus Zero) 11-0 B 8 --2---
<Less Than (Special Character) 12-6-8 B A 842 J J J ----- -f]::-I-----(:-B ______ .l __ 

):( ) --- r----

r-- ItlGroupMark 12-7-8 CBA8421 KKK 11-2 CB 2 
~ ___ --_----"-&"-----_-_-+r----__:-+--_t-8" 12 C B ALL L _________ ~_=~L-=-=~ _____ 21-_= 
-___ ---:-S ___ -t---------:S_---t-c

S
,_______ : : =:=: C ~ ~ / 1 ~ ~ ~ ______ -----~ ~Lt-~~=~~ -~1_-L:.= 
I Right Bracket (Special Character) 11-5-8 C B 84 1 0 0 0 11-6 B 42 

______ -+-_____ +-'-;~S:.::e_'_7m:.c::icolonl~;iaIChar~.!.E!!:L--- 11-6-8 CB 842 P P P 11-7-_-~ C-B--4--n-
~---+_----~J>~~~~~-ange) IT=7':S B 8 42 1 Q Q -0---- _________ ~-_ -----n:.-S --c-ji--s------

'--_ 11 f---- B R R _ _ ________ r----L~-- __ .e. __ S __ ~ 
---/-- / / 0-1 C A ...... ... Record Mark 0-2-S A 8 2 

--~ r___'( ~/o ~~=~ -t---c- ~: 4 2 1 ~ ~ ---------- -------- f---~;_ f~~ ; 1 =-
r___- V Word Separc:~_~~~_=_-- --------- -- 0::5-8 -c-AT4-T -lj- - u-- _ ~0---~6--- =r c_ ~A---34-~2~~ 

~ ... ~~~i=ji:~~i~~!~:~~~~_::1-~:~=~~{~=~~=t}· " 0-, j ( A ·,21 
" '" I " 3-8 8 2 1! Y Y " ~?-T-C -~~--=-== 

----.CL- -'---~i' 4-S C 84 i Z I Z Z 0-9 I A 8 1 
---- --- : Colo~cial Character) 5-8 84 1 0 0 0 --r----o--iC---S---2--

__ > G~t" Tho" I$podol (hoco",,) 6-8 _ 8 4 2 -, , , C---'l ~..:~ 
___ f-- "-Tape Mark 7-8 C 84 2 _~t--_2 __ -~-~--------- -~_-__ ---_ ~-32 :- - C _ -~2 1 __ 

& & ? (Plus Zero) 12-0 C B A 8 2 3 3 3 . _ . _ 

~ ~ ~[*~j~~~-~==~·==-=f:F~ct~:h-~-c-EI~=~~--~=:::~=- j IF-:.:.~ 
---+--~----}-----H=~----- {~-~-- ~-2L ~ - --~- .~--------------- --.--.---- 9 -t-c ---~-----

IBM 140:1, Models 2 and 7 

$"dol (hoco"", . -B 
&. ):( - S * , % / # " 1-

-&---. -)----5--* ----;--(------;--;:---'- + 
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code (continued) 

EBCDIC chart use 48 
EBCDIC (UCS) 27 
graphic 35-37 
valid 6 

code-graphic chart 36 
codes, UCS 27 
command reject 23 
control tape 12 
controls 

carriage 8 
forms carriage 12 
manual 10 
operator (STL) 42 
printing 7 

cover raise, cover lower keys 8 
covers, machine 6 
CSW 23 
cutoff 20 

II 
dampener, acoustical 14 
data check 24 
design, print chain or train 34 
dualing (UCS) 27 
duplicating applications 19 

II 
EBCDIC chart 32 
EBCDIC chart description 48 
eight-lines-per-inch spacing 13 
end-of-form 

light 8 
restart 23 
restart (STL) 43 
stop 23 

ejection 18 
equipment check 24 
error, forms 6 
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II 
fanfold paper 5 
feed clutch 10 
form check 

light 8 
restart 23 
restart (STL) 43 

form length 12 
form-movement time (UCS) 33 
form-thickness lever 12 
form width 12 
forms carriage control 12 
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forms error 6 
forms insertion 15 
forms stacking 16 
forms tractors 11 
forms thickness (OCR) 20 
FORTRAN 5 



gate inlk light 9 
graphic-code chart 36 
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U print arrangement 49 
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indicator panel 9 
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II 
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II 
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manual controls 10 
MCS 39 
mechanical interlock 23 
metering 14 
mode, numeric 25 
mode swUch, STL 42 
multiple c:haracter set 39 

II 
noise 6 
null 27 
numeric chain 25 
numeric rilode 25 
numerical print featul.'e 25 

II 
OCR applications 1:8 
OCR references 21 
operating keys and lights 7 
operation" UCS 27 
operator <:ontrols (STU 4'2 

operator procedures 
basic 14-18 
restart 23-24 
STL 43-47 

optical character recognition 18 
overprinting 6 

II 
panel lights 9 
paper 19 
paper advance knob 10 
paper stacking device (STL) 44 
parity 6 
parity check 24 
PeS 25 
PL/l 26 
preferred character set 

arrangement 38-39 
description 25 

print adjustment lever 11 
print check light 8 
print checking 6 
print conditions 20 
print density 

knob 11 
lever 11 
OCR 20 

print-line indicator 10 
print-position assignment (STL) 40 
print positions 5 
print-quality requirements 18 
print-quality test procedure 21 
print ready light 8 
print slugs 6 
print speed 

basic 5 
PeS 25 
UCS 27 

print-timing 
chart 10 
dial 11 
OCR 20 
operation 11 

print-unit release lever 10 
print vernier knob 11 
printer timing 22 
printing controls 7 
printing method, chain 5 
printing method, train 6 
procedures,operator 

basic 14-18 
restart 23-24 
STL 43-47 

processing timing 23 
program language/I 26 
programming information 22 
programming information (STL) 40 
publications 

OCR 21 
programming 22 

punch, tape 13 
punching the tape 13 

II 
raise cover key 8 
rate, skipping 5 
rated speed 5 
references 

OCR 21 
programming 22 
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restart procedures 
STL 43 
System/360 and System/370 23 

RH tractor vernier 11 
ribbon 

changing 14 
feeding feature 40 
installing 14 
life (OCR) 17 
OCR 19 
shield 10 
width 15 

right-hand tractor vernier 11 

m 
safety 6 
schematic chain printing 5 
schematic train printing 6 
selection, chain or train 33 
selective tape listing 

description 40 
mode switch 40 
operating procedures 43 
operator controls 42 
programming 35 
tape commands 41-42 
tape specifications 35 

sense bits 0-7 24 
shift inlk light 9 
single-cyc1e key 8 
six-lines-per-inch spacing 13 
skip to channel X 12 
skipping 

carriage tape brushes 14 
high-speed 9 
low-speed 9 
rate 5 
timing 22 

slide-bars 11 
slow brushes 14 
slugs, print 6 
slur 20 
spacing, character 5 
spacing, line 

adjustment 10 
feed clutch 10 
timing 22 
vertical 5 

special features 25 
speeds, printing 

basic 5 
PCS 25 
UCS 27 

splicing tapes (STL) 43 
stacking device (STL) 44 
stacking forms 16 
stacking improvement device 18 
start key 7 
status word 23 
STL 40 
stop brushes 14 
stop key 8 
stroke width 19 
sync check 24 
sync check light 8 
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tape 

brushes 14 
channels 13 
controlled carriage 12-14 
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punch 13 
punching 13 
skip keys (STL) 42 
specifications (STL) 40 
splicing (STL) 43 
STL 40 
unloading (STL) 47 

test procedure, print-quality 21 
thermal inlk light 9 
timing 

line spacing 22 
printer 22 
processing 23 
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TN arrangement card codes 35 
tractor latch 11 
tractor slide-bars 11 
tractor vernier 11 
train 

arrangements 30 
design 34 
MCS 40 
printing 6 
selection 33 

type-face cleaning 21 
type size 5 
type slugs 6 

II 
UCS 26 
universal character set 

codes 27 
data check 25 
description 26 
design 34 
operation 27 
printing speed 27 
selection, chain.or train 33 
type arrangements 28-31 
utility program 33 

unloading tape (STL) 47 
utility program (UCS) 33 

m 
valid codes 6 
vertical print adjustment 10 
vertical spacing 5 

II 
width 

character stroke 19 
form 12 
ribbon 15 
tape (STL) 40 

write and skip to channel X 12 
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Special features are available for the 1403 Printer that 
offer customers increased speed or flexibility for certain 
application s. 

NUMERIC)l,L PRINT 

The numerical print feature (for Models 1 and 2 only) 
enables the system user to change from the alphabetic mode 
of printing to the numeric mode, simply by changing the 
chain cartridge in the 1403. The numeric chain has 15 
character sets" with 16 characters in each set. In the numeric 
mode, the 1403 can print 1,285 lines per minute. 

An operator needs no special tools to remove one chain 
cartridge and replace it with another. Before locking the 
new cartridge in place, move the chain only enough 
to permit the chain drive to engage. When the chain 
cartridge is placed in the 1403, the corresponding 
mode is selected automatically. If the printer is in 
the numeric mode, characters other than the 16 
specified for numeric printing cause a print-check error. 

Note: The numerical print feature is not available on the 
1401 Model A, the System/3, System/360, or System/370. 

Special Features 

PREFERRED CHARACTER SET 

The preferred character set feature (for Model 3 only) has 
the standard 48 characters on the train so arranged that 
the most common characters can be presented to the 
hammer more frequently to give a maximum speed ~f 
1,400 lines per minute. The preferred character set train 
contains 8 arrays of 14 numeric and special characters, 4 
arrays of 26 alphabetic characters, 4 arrays of four special 
characters, and 2 arrays of four ll~ss-common special 
characters. Figure 30 shows the sequence of characters on 
the train. 

The actual speed attained depends upon the characters 
being printed and the number of i.nternal scans required' 
to locate the proper character on the train. For printing 
exclusively the characters designated by group, the minimum 
speed is: 

Group 1: 0 to 9 . , - * 
Group 2: A to Z % $ / & 
Group 3: # @ ut 

1,3851pm 
9201pm 
5501pm 

The timing charts in Figure 31 show the print-cycle time 
associated with the three different character groups, and 
with the maximum printing speed. 

*. & IHG FED CBA ONM LKJ -,0987654321 *.% ZYX WVU TS/ @$# RQP -,0 987 654 321~ 

IHG FED CBA ONM LKJ -,0987654 321 ~'.% ZYX WVU TS/ tt$=I= RQP -,0 987 654 321~ 

IHG FED CBA ONM LKJ -, 0 987 654 321 '. % ZYX WVU TS/ @$' RQP -, 0 987 654 321~ 

IHG FED CBA ONM LKJ -, ° 987 654 321 *. % ZYX WVU TS/ D$:j: RQP -,0 987 654 321 

Group # 1. 2 3 4 5 678 9 ° 
Group #2. A through Z $ / % & 

Group #3. # @ ~=t 

* (eight arrays) 

(four arrays) 

(two arrays) 

Figure 30. Sequence of Preferred Character Set on Train 
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Group # 1 
1385 LPM 

---- 43.3ms ~ 
Max. Print Time "'1" 19.5ms 

23.8 ms 

I----Forms Movement 
20ms 

Transfer & Interlock 1.3 m·;-------1 
~------Processing Time 42.0ms----~ 

Group #2 
920 LPM ) 

I 

~_~------------------65'2ms----------------~ 

- ----Max. Print Time 45.7ms--------... *"I .. ~--19.5ms 

r--Forms Movement 
20ms 

Transfer & Interlock 1.3 ms~ 

1-4------------Processing Time 63. 9 ms-----------~ 

Group #3 
550 LPM 

~-------------------------------\-----109.0ms----------------------------------~ 
J-oI-._-----------------------Max. Print Time 89.5 ms--------------·----------...... """I .. ~-19 .5 ms 

I.... Forms MOvE~ment 
20m5 

Transfer & Interlock 1.3 m~ 
1-oI_1-----------------------------Process ing Time 107.7 ms 

Figure 31. Preferred Character Set Speeds 

INTERCHANGEABLE CHAIN CARTRIDGE ADAPTER 

This feature (for Models 1,2,4,5,6, and 7) permits the 
operator to insert an interchangeable chain cartridge with a 
different type font, style, or special-character arrangement. 
This change can be made quickly without the use of special 
tools, and printer operation is not affected. 

When this feature is ordered for a 1403, two interchange­
able chain cartridges are supplied: one instead of the 
standard permanent chain, and one additional. 

This interchangeable capability is standard on all Model 
3 or N 1 printers. The single IBM 1416 Inte rchangeable 
Train Cartridge supplied with the Model 3 or N 1 printer is 
interchangeable with others available. 

Train cartridges cannot be used on the chain printer; 
and conversely, the chain cartridges cannot be used on the 
train printers. 

UNIVERSAL CHARACTER SET 

The Universal Character Set (UCS) allows using any set of 
graphics (120 on System/3, 240 on System/360 and System/ 
370) on the 1403. The UCS feature requires the UCS 
Adapter in the 2020 Processing Unit, or the 2821 Control 
Unit on other models of System/360 and System/370. 

The code corresponding to each graphic is entered into a 
read/write storage under control of a utility program 
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Max. Speed 
1400 LPM 

42.8ms ~ 
Max. Print Time .. I.. 19.5 ms 

23.3 ms 

L- Forms MovE'ment 
r- 20ms 

Transfer & Interlock 1.3 mS-----1 

..... -------Processing Time 41.5 ms---~ 

available from IBM. Though any graphic desired may be 
printed, the coding is restricted to the Extended BCD 
Interchange Code. I .On the 1403 Models 2 an~ 5, the t~pe sl~gs selected or 
deSIgned by the customer are Installed In an Interchangeable 
chain cartridge. With Models 3 and N1, the 1416 Interchange­
able Train Cartridge is used. When a different character is 
desired, the cartridge is changed and new codes are entered 
into the character storage unit. 

The UCS feature offers the following advantages; 
1. Chain and train arrangements are provided in addition to 

the AN, HN, PCS-AN (Preferred Character Set-AN), 
PCS-HN (preferred Character Set-HN) and QNC (Figures 
32 and 33). These UCS arrangements are for use and 
optimization of applications requiring: 

High-speed alphameric capability 
Programming Language/I (PL/I) Character Set 
Commercial applications of FORTRAN and COBOL 
Commercial and scientific text printing 

2. Any previously announced chain or train configurations 
for 1400-series systems are available for use with the 
universal character set feature. 

3. The customer may design chains or trains, tailored to his 
own needs, using the guidelines and within the limitations 
defined in this publication. 



lVIethod of Operation 

The universal character set utilizes a read/write storage unit. 
Each position of storage corresponds sequentially to each 
graphic on the installed print train or chain. This character 
storage is read out in printing-position sequence as the various 
graphics are brought into printing position by the movement 
of the train or chain. Codes read out of character storage 
are matched to the successive codes of the data record to be 
printed. Note that the data record is moved to the printer 
in the normal manner. When a code out of character storage 
matches a code from the data record, the corresponding 
print position prints. 

The bit patterns in the data record correspond to those 
selected from the 256 codes of the EBCDI (Extended 
Binary Coded Decimal Interchange) code. They must also 
correspond to the codes contained in the character storage 
unit (each position of which is composed of 8 bits plus a 
parity bit). The codes for null (00000000) and blank 
(01000000) must not be loaded into character storage. If 
a code in the data record (except null, 00000000, or blank, 
01000000) does not match any of the codes in character 
storage, nothing is printed in the print position to which 
the unmatching data-record code applies. 

IDualing of Graphics/Codes with UCS 

The four graphics % J:l # @ of the AN arrangement 
are dualed with ( ) = I of the HN arrangement. This 
is accomplished by assigning the 48AN codes from the 
EBCDI code to both the AN and HN configurations. 

To attain the dualing capability for the 1400-series 
arrangements (A through K) as used with the UCS feature, 
the following rules apply: 
1. For systems operating with the 1401, 1440, 1460 

compatibility feature, assign the codes of the AN 
arrangement to the load buffer for all arrangements. 

2. For systems operating with the 1401,1440,1460 
compatibility feature, assign the codes of the EBCDI 
code (Figure 34) for each discrete graphic. 

Changing Codes in Character Storage 

The contents of character storage are changed through use 
of either one of two special XIO instructions. Previous 
contents of the character storage are erased when new codes 
are loaded. After the desired codes are loaded, they remain 
unchanged until rewritten by the user. 

To load the desired codes and check the contents of 
character storage after loading, the user enters the coded 
punched card information into CPU main storage. The 
procedure is.: 
1. The new codes are punched in cards and loaded into 

main storage through a card !eader. 
2. The new codes are then transferred to the UCS 

character storage. 

Page of GA24-307 3-8 
Revised April 15, 1974 
By TNL: GN24-0672 

3. The printer prints the graphics so that the loading oper­
ation of character storage can be checked. 

The punched card codes corresponding to the 256 code 
combination of the EBCDI code are shown in Figure 34. 

Printing Speeds 

The printing speeds attained with this feature depend upon 
a number of factors. In general, printing speed for a 
particular character depends on its frequency of appearance 
on the print train or chain. Other factors, such as spacing 
and format, however, affect the printing speed. This section 
presents a method for determining nominal and absolute 
minimum printing speed for a character group although the 
actual print speed is usually greater than that calculated. 

In order to prevent possible damage to the printer, 
character groups of fewer than 16 characters should not be 
entered into character storage. This means that the same 
code should not be entered into character storage with an 
interval of less than 15 other discrete codes. This restriction 
does not cause a decrease in printing speed, because the 
peak print speeds attainable with this feature are achieved 
with character groups greater than 16. 

The following formulas are used to calculate the speed 
for a given set of characters on the chain or train. 

Speed in Lines per Minute 

Nominal Absolute Minimum 

IBM 1403 Model N 1 

60,000 

( 24fO ) -3 (.729)+ t 

IBM 1403 Model 2 

60,000 

(2;0 _ l) (1.665) + t 

IBM 1403 ModelS 

60,000 

( 2:0 - i) (2.222) + t 

60,000 

(.729) + 

60,000 

0.665) + 

60,000 

(2.222) + t 

where: f = Number of times the given set of characters appears on 
the train 

and: t = forms-movement time. See Figure 35 

Note: Each model has a maximum printing speed: 

Model 

Nl 
2 
5 

Maximum Speed (lpm) 

1400 
750 
585 

For example, if the calculated speed for a Model Nl exceeds 
1400 lpm, use 1400. 
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.\ It 

"HN" 

Note m 11 213 415 61 7 819 0 I = • 1 f SiT U I V w Ix y I z s.1. ( 1 J K I L M IN Dip Q 1 R - 1$ * I A B 1 C 0 IE FIG H I I + I· ) I 
"PN" P L I I (60 GRAPHICS) 

Note II 11 213 415 61 78 190 I x y I f S IT U 1 V w II : 1_"1 ' = I J K I L M IN 0 I Pol R -Iz ( 1 A B I C 0 IE FIG H I I + I. ) I~ $1 * *16. Q) 1< ; 1-, 'I? > I 
"ON" PL.I I (60 GRAPHICS- 45 PREFER"ED) 

1 2 3 4 5 6 78 90 XY IS TU vw - " $* , = J K LM NO PQ R- Z ( AB CD 

< ; ** 
? > a") * 

....,. 6.* 

I :~* 
"RN" FORTRAN COBOL COMMERCIAL (52 GRAPHICS - 4 7 PREFERRED I 

1 2 34 56 78 90 XY I S TU vw 'a") $* , = J K LM NO PQ R- Z ( AB CD 

~a") 

NcU 

o a") 

6.G) 

"SN" TExT PRINTING (84 GRAPHICS-18 PREFERREOi 

12 34 56 78 90 S. • IS TU VW Xy z, $* JK LM NO PQ R- " . AB CD 

"TN" TEXT PRINTING (120 GRAPHICS) 

Note I 90 

"XN" HIGH SPEED ALPHAMERIC (40 GRAPHICS) 

Note DZ 11 213 415 617 8 ! 9 01 ' • 1 A B 1 col E FIG H I I Z I J K I L M IN 0 I P Q I R * I $ siT U I v w I x y I 

EF GH 1+ . ) 

EF GH 1+ . I 

EF GH I + ab c d e r qh ij kl 

Note I Two full sets per cartridge arrangement 

Note n Four full sets per cartridge arrangement 

Note m Five full sets per cartridge arrangement 

NoteI:Sl Six full sets per cartridge arrangement 

mn o p qr st uv wx y z cU' ( ) -I 

? ! I; , l~ oj 



ODA- FIRST ARRAY 

Note m I 121341s61 nal901llil/SI Tul vwl xvi Z& I ,~I JKI u~1 NO I PQI R-I $*1 AB ICDI EF I GH 11+ I.a I 
ONA - FIRST ARRAY 

Note m I 12134Is617aI90/1Iii1/ISI TU 1 vw I xvi z& I, rll JKI LMI NO 1 PQ 1 R-I $* 1 AB 1 CD I EF I GH I IY 1./1 
o A A - FIRST ARRAY 

ONB- FIRST ARRAY 
n 
[ Note m 11 213415617 Slq 01= 'II siT ulv wlx viz &1, >IJ KIL MIN Dip aiR -1$ ~~IA sic DIE FIG HI I +\. <I 
::s 
> ::: 
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~ 
~ Note m Five full sets per cartridge arrangement 
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"PCS-AN" (3 LEVEL SET -48 "A" GRAPHICS) 

Note I 

"PCS-HN" (3 LEVEL SET - 48 "H" GRAPHICS) 

Note I 

"AN" 

Notem 

"GN" (63 GRAPHICS) 

3023 456 789 OXY Isrluvw I: 11,= JKL MNO PQR -II ABC DEF GHI +. ) tS· 

-- 1 
I 

Notem 

"PN" PL/I (60 GRAPHICS) 

Noten 

"ON" PL/I (60 GRAPHICS - 45 PREFERRED) 

123 456 189 OXY 1ST uvw -"$ *,- JKL MNO PQR -z( ABC OEF GHI +. ) 
<;.111 

?>ci) 

r'E. 

I:'" 

I Note ~ "ONC" PL/I (60 GRAPHICS - PREFERRED) 

"RN" FORTRAN-COBOL-COMMERCIAL (52 GRAPHICS-47 PREFERRED) 

123 456 189 OXY 1ST uvw 'ci)$ *,' JKL MNO PQR -z( ABC OEF GHI +. ) 
~ci)$ 

i-ci)$ 

EXci)$ 

E.ci)$ 

"SN" TEXT PRINTING (84 GRAPHICS-78 PREFERRED) 

123 456 789 0&.. 1ST ~ XYZ .$* JKL MNO PQR -": ABC nSF GHI +0 b cd. f'lb ijk Imn opq r.t U'IW XYI 

U_ < ;., '?> 
.&Gl 
,ta) 
\ l_e 

Note I Two full sets per cartridge arrangement 

Note II Four full sets per cartridge arrangement 

Note m Five full sets per cartridge arrangement 

Note ~ Can be modified so that comma (,) appears 

five times and the pound ( #) sign only once, 

ci)'( I-I 

?1:ljI~ 
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~. 
"TN" TEXT PRINTING (120 GRAPHICS) 

'"I 
(1l 

(,;.) 
(,;.) 

~ 
~ "YN" HIGH SPEED ALPHABETIC (42 GRAPHICS - 39 PREFERRED) 
N 
0 ...., 

~ 

123 456 789 OST ABC OEF GHI J KL MHO PQR UVW XYZ *, • 
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S· 
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I I I I I I I I I I I I I I--~ 
::s 

OQ 
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ODA. - FIRST ARRAY 

~ 
'"I 

S· 
0" ONA - FI RST ARRAY 
~ 
:;tl 
(1l 

"Cl 
'"I 
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~ I ~ 
~ 
O· 

Notem OAA - FIRST ARRAY 

Note ISZ iL a.:-M;. iQi/:2 :yiR i9i$iO;%iGiF:3:Jis:8:#is :<imcI6;vipi?:ziD:+:S.1K:sl*iE;4;X1N1Alwlr;o:, iHl'f:Ul 

2, 

Note ill OAB -FIRST ARRAY 

Note r:sz iL:1 :yIN:D:KI I :2:/IR:q:G!r: >:H!F:3:V!S:e:&!< :O:UiC:6:*!A:W:Z!. :+:Q!E:5:X!P:4:J! ':$:::!. :O:-!M:B:7! 

ONB - FI RST ARRAY 

ALA 

123 ABC jnEF GHI JKL MNO PQR 1ST UVW XYZ ~(E~ [ ] % -" : 
, 

4:S6 789 . , 
abc de! ghi j k 1 Itnno pqr ?s t uvw xyz .lerep aft 'Y °lo± g, ) ( ; 1 2 :3 451) 789 

DiaL [];f;t' 

=5 t d0t @P£ *Q)$ 123 45 b 78<) 

0\* 

0-+ 

0-+ 

Note I Two full sets per cartridge arrangement 

Note 1I Four full sets per cartridge arrangement 

Note m Five full sets per cartridge arrangement 

Note J3Z: For oPtical characters 
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00 01 10 11 I Bit Po.i tions 0,1 

00 01 10 11 00 01 10 11 00 01 10 11 00 01 10 11 I Bit Posi 
:2» 

" 0 
I 2 4 5 6 7 8 9 A B C 0 E F I First ..,' 1 

0 3 

",' 

1 9 9 9 9 9 9 9 9 

1-
~' j 
j 12 12 12 12 12 12 12 12 

:I: ~ 
~ g 11 II 11 11 11 11 11 11 

ii ~ 
• 0, 

a 0 0 0 0 0 0 0 0 ----

lions 2,3 

Hexadecimal !)igit 

Punches 

Digit Punche • 

/' 
.0 

DlCfJ 
DSQ) ~ /D l~ _0 CD CD ® ® A® 0000 o 8-1 

NUL 
SP "- 0 8-1 

0001 I I SOH DCI SOS /@ a j A .J ® I I 

0010 2 2 STX DC2 FS SYN b k s B K S 2 2 

0011 3 3 ETX TM c I t C l T 3 3 

0100 4 4 PF RES BYP PN d m u 0 M U 4 4 

0101 5 5 HT Nl IF RS e n v E N V 5 5 

0110 6 6 lC BS EOB UC f 0 w F I) W 6 6 

o III 7 7 DEL IL PRE EOT g p x G I' X 7 7 

1000 8 8 CAN h q y H Q Y 8 8 

1001 9 8-1 EM i r z I R Z 9 9 

1010 A 8-2 SMM CC SM ~ I~~ ® : 8-2 

1011 B 8-3 VT CUI CU2 CU3 $ 
, 

8-3 

1100 C 8-4 FF IFS DCo4 <@ . % @ oJ' " 8-4 

1101 o 8-5 CR IGS ENQ NAK ( ) 8-5 -
1Il0 E 8-6 SO IRS ACK + ; > " y 8-6 

I III F 8-7 SI IUS Bel SUB ~ ~ ? 8-7 

9 9 9 9 9 9 9 9 

) 12 12 12 12 12 12 12 12 Zo 

11 II II II 11 II II II 

0 0 0 0 0 0 0 0 

ne Punches 

~ard Hole Pallerns 

CD 12-0-9-8-1 ® No Puncheo 0 12"'0 @ 0-1 @ On some chain 

ffi 
12-11-9-8-1 0 12 

~ 
11-0 ® 11-0-9-1 configurations, the 

lozenge (J:I) is printed 
11-0-9-8-1 (1) II 11 0-8-2 ® 12-11 for this bit pallern, but 

12-11-0-9-8-1 0 12-11-0 @ 0 this is nonstandard. 

Control Character RaEesentations Special Graphic Characters 

ACK Acknow ledge EOT End of Transmission RES Restore 
BEL Bell ESC Escape RS Reader Stop Cent Sign Minus Sign, Hyphen oJ' Hook 
BS Bockspace ETB End of Transmission Block 51 Shift In Period, Decimol Point / Slash y Fork 
BYP Bypass ETC End of Text SM Set Mode < leu-than Sign 

% 
Comma rI Chal" 

CAN Cancel FF FORn Feed SMM Start of Manual Message ( left Parenthe.is Percent 
CC Cursor Cantrol FS Field Separator SO Shift Out + Plus Sign Underscore 
CR Carriage Return HT Horizontal Tab SOH Start of Heading I Logical OR, Absolute > Greater-than Sign 
CUI Customer Use I IFS Interchange File Separator SOS Start of Significance & Ampersand ? Question Mark 
CU2 Customer Use 2 IGS Interchange Group Separator SP Space Exclamation Point 

i 
Colon 

CU3 Customer Use 3 Il Idle STX Start of Text Dollar Sign Number Sign 
DCI Device Cantrol 1 IRS Interchange Record Separator SUB Substitute Asterisk @ At Sign 
DC2 Device Cantrol 2 IUS Interchange Unit Separator SYN Synchronous Idle Right Parenthesis Pri_, Apostrophe 
DO Device Control 3 lC lower Case TM Tape Mark Semicolon Equal Sign 
DCo4 Device Control 4 IF Line Feed UC Upper Case --, logical NOT Quotation Mark 
DEL Delete NAK Negative Acknowledge VT Vertical Tab [ left Bracket \ Back.lash 
OLE Data link Escape NL New line I Right Bracket 1\ Circumflex 
OS Digit Select NUL Null 
EM End of Medium PF Punch Off 
ENQ Enquiry PN Punch On 

Note: See "Appendix" for example of chart use. 

Figure 34. Extended Binary Coded Decimal Interchange Code 
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This feature utilizes an end-of-print line concept to permit 
immediate carriage movement when a printed line is 
complete. As a result, the printing speed is variable and can 
be in excess of the calculated nominal speeds. 

The three formulas apply for continuous printing with 
single-line spacing. 

Consider, for example, calculation of the speed (by 
formula) for a 48AN train configuration. The number of 
times the complete 48AN configuration appears on the 
train is 5: 

.240 = 5 presentation of 48AN set. 
48 

Therefore, f (in the nominal formula for the Model Nl) 
equals 5. l=<or continuous printing and single-line spacing 
with the AN train: 

_--:;6...:..0L:;:'0...::.0.:;.,.0. ___ = 1,111lpm 

(2;0 _ 3) (.729 +21.2 

When skipping or multiplespacing operations are performed, 
the additional forms-movement time (t) must be added to the 
denominator of the formulas. Figure 35 shows the forms­
movement times to be added to the formula denominator. 

Now consider the same 48AN configuration but with 
spacing of two lines after each line printed. Figure 35 shows 
that the 21.2 factor, in the denominator of the nominal 

Lines 
Forms-Movement 

Skipped 
Time (t) Required (ms) 

1403 Models 

N1 2 5 

1 21.2 21.7 2:3.0 

2 26.2 26.7 28.0 
3 31.2 31.7 3:3.0 
4 36.2 36.7 3B.O 

5 41.2 41.7 4:3.0 

6 46.2 46.7 4B.0 

7 51.2 51.7 5:3.0 
8 56.2 56.7 58.0 

over 8 Add 2.3 ms for each line 

skipped over 8. 

See Example 
----------~-----------------------~ 

Example: 

Value to be added to the 8-line figure of 56.2 is 

the result of multiplying the number of spaces 
(in excess of eight) times 2.3 ms. 

12 lines skipped 

!56.2 + 4 (2.:3) 
or 65.4 ms. 

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

Figure 35. Form-Movement Time 

Page of GA24-3073-8 
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formula for the train printer, is replaced by 26.2. Nominal 
speed at which printing occurs (assuming continuous printing 
and spacing) is then: 

60,000 
-------------- = 1,016 lpm 

( 2iO -3) (.729) + 26.2 

IBM System/360 Model 20 UCS Utility Program 

This utility program, available from IBM, allows the user 
to load the 240-character storage (in the 2020) with codes 
that correspond to the character arrangement of the desired 
chain or train. The entire contents of the 240-character 
storage is then checked against the installed chain or train 
graphics by a printout of all graphics in the sequence in 
which they occur on the chain (or train). Refer to IBM 
System/360 Model 20 Bibliography, GA26-3565, for 
publications that describe programs, available from IBM, 
for use with System/360 Modell 20. 

Print Chain or Train Selection 

Figures 32 and 33 represent an actual printout of the 
graphics on the appropriate chai.n or train. For example, 
if the graphics on the AN chain were to be printed out in 
the sequence in which they are mounted on the chain, then 
the printout would be as shown for the AN chain in Figure 
32. (Note that this is not the way the graphics appear if the 
chain itself is observed.) 

An order form is used to order a chain or train (S120-1089). 
This form is laid out in printout sequence (that is, the same 
as the sequence shown in Figures 32 and 33). The code 
sequence in character storage also corresponds to the print­
out sequence. Position" 1" of the character storage always 
contains the code that corresponds to the graphic" 1" on 
the chain or train (except possibly when certain non-English 
graphics are used on the chain or train). The first position 
is a special marked slug (colored) that designates the 
beginning of a train cycle (in the Model Nl only). Identical 
codes for the other" 1" graphics are stored in other 
character storage locations, depending upon the train 
configuration used. 

As an example, consider use of a 48AN train for which 
the EBCDI code is used to load the character storage. The 
first three characters on the train and their corresponding 
character storage codes are: 

Character 
Graphic Storage Position EBCDICode 

1 (marked) 1 11110001 
2 2 11110010 
3 3 11110011 

The assigned codes for the graphics of all arrangements are 
as outlined in the standard EBCDI code (see Figure 34). 

Special Features 33 



For the SN arrangement, which contains one graphic (the 
long dash) not uniquely defined in the standard EBCDI 
code, the card code 12-11-0-8-7 has arbitrarily been assigned. 

For the TN arrangement, which contains 32 graphics not 
uniquely defined in the standard EBCDI code, the recom­
mended card codes assigned are shown in Figure 36. These 
codes may be redefined by the customer. Note, however, 
that if they are redefined, the chain image deck, forwarded 
with the cartridge, must be similarly amended. The bit 
patterns that correspond to the card codes defined (in 
Figure 36) for the TN arrangement are as shown for these 
same card codes in Figure 34. 

Print Chain or Train Design 

Customers designing their own chains or trains should 
consult with their IBM sales representative for order 
forms and the type-slug catalog prepared to facilitate 
designing and pricing of new slugs, if required. 

In a 48-character set chain or train, the 48-character 
set is presented identically five times to occupy the 240 
type positions of the chain or train. Each time the chain 
or train moves one character position, a new character is 
presented to each print position. In order to present each 

of the 48 different characters to each print position, the 
chain or train must move one character spacing 48 times. 
The time interval between the presentation of two 
successive characters to print position is called a scan 
time. Therefore, 48 scan times are required to present 
each character of the 48-character set to each print position. 

The System/3 chainimage buffers contain 120 positions. 
Character sets for use with this feature should contain 60 
or 120 characters. If the character set contains fewer than 
60 (or 120) different characters, it must be filled out to 
60 (or 120) by repeating characters. For example, if only 
48 different characters are desired, the character set must 
be filled out to 60 by repeating 12 of the 48 characters. 

The printing speed (in lines per minute) is directly related 
to the number of scan times required to present each 

34 1403 Printer 

character to printing position. For the 60-character-set print 
train (or chain), 60 scan times are required. For the 80-
character set, 80 scan times, etc. The chain or train moves 
at its same respective rate of speed in all cases. Therefore, 
the character set with the greatest number of different 
characters has the slowest line-per-minute print speed. 

The 1403 printers not using UCS have their print train or 
chain characters generally arranged in ascending binary 
coded order. This is necessary because the electronic 
control circuitry, used to advance through the character 
codes, incorporates a binary counter in some systems. 

When UCS is used, however, the coded contents of 
character storage are used to advance through the chain or 
train. Therefore, chain or train character sequence is related 
only to the codes loaded into character storage. 

Note: Repeated character sets on the chain must be 
arranged in the same order so that the calculated line-per­
minute rates can be achieved. 

With UCS, preferred arrangements of two or more inter­
laced sets of graphics can be used. Each set then has its own 
total number of scan times and related print speed. In the 
examples, all indicated speeds are nominal (as defined by the 
nominal formula). 

Consider a 6045 preferred character arrangement with 
single-line spacing of forms. Instead of showing specific 
graphics in our example, we are substituting numbers for 
the characters, because, as already stated, a binary code 
sequence need not be observed when this feature is used. 
What we are doing then, is showing the relationship of like 
characters on the train being designed. For example, if the 
character designated by the number 15 (in the first set) is an 
A, then any time the number 15 is used in subsequent sets, 
the letter A is again designated. 

Figure 37 lists suggested graphics and the corresponding 
EBCDI and card codes. It is essential that the PL/I graphics­
code correspondence (shown in Figure 37) be used if the 
system is used to print Programming Language/I. Also see 
Figure 34. 
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