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Making ISBN Barcodes 

A TINYHELP 
for Self−Printing Books 5

Compiled by
David Byram−Wigfield

Anyone printing registered titles may be sometimes asked to 
provide a book barcode on the cover or dustjacket for 
point−of−sale identification. This TinyHelp describes how to 
calculate the check digit and the barcode parity for an 
authorized ISBN. A Direct PostScript barcode program is 
provided for laser printing barcode labels or as an EPS file for 
importing into DTP applications. 
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The scanning light pen is woken up by a left hand marker, called a 
guard; recognises the second group of six by a centre marker, and 
finishes counting with a right hand stop guard. There is a minimum 
area of white space before and after the guards, as shown by the 
numbers in brackets in the illustration, and the centre marker is 
narrower than the other two. 

In theory, each coded number is 2.31 millimetres wide and has two 
white and two black stripes placed in an alternating pattern. The 
stripes tend to be a multiple of a third of a millimetre in width, 
although 1, 2, 7 and 8 have exceptions. 

The overall dimensions of an ISBN or ISSN code at 100% should be 
26.73 mm wide and 21.64 mm high. This may be scaled to any size 
between 80% and 200% and optional corner marks and light margin 
indicators > < are sometimes used to indicate the boundaries of the 
scanable area. The widths of the different parities shown below are 
theoretical sizes and the light values seem to vary in practice. 

A thirty−third unit movement of the scanner represents a single 
binary bit of either a white 0 or a black 1, so the number A0 shown as 
99 66 33 33 is read as the seven bit binary number 0001101. 
The scanner can work out its own eighth bit for every seven scanned, 
so it knows that the next sequence is a new number and does not get 
itself into a muddle with the following digits. 
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Making a barcode font 
I have made a PostScript Type 3 font to create ISBN barcodes. The 
font uses the ordinary numeric keys for the right hand set C; in 
combination with Option (Alt) for the odd set A; and with Shift for 
the even set B. This is not such a handicap as it might seem. The left 
hand ABBABA six number sequence is usually a permanent fixture 
for small publishers, and can be saved in the Scrapbook and copied 
when required. We then use the normal unshifted keyboard numbers 
to alter the C set for the right hand digits of each different publication. 

Whilst the thicknesses of the black bars are more or less the same as 
the theoretical widths, the white spacings are slightly different in 
many cases. In fact, I found that the only way to establish the correct 
distances was by a trial and error comparison with existing ISBN 
codes. 

The commands T and t provide the lengths of the stripes of the guards 
and the numbers respectively, whilst the letters L, C and R represent 
the left, centre and right hand guard markings. Strictly speaking, the 
middle guard, C, ought to have a metric width of its own, as it is 
narrower than all the others, but we can solve that problem by using 
an rmoveto. Accordingly, it must be placed at the end of the first six 
numbers, not the beginning of the right hand group. 

Don't worry if your Option (Alt) and number combination produces 
different on−screen characters from those shown. However, do avoid 
including any spaces after the left guard or before the right hand one. 

It has not been possible to typeset the backslashed parentheses \( \)  
for the shifted numbers B9 and B0 in the font file overleaf. This is 
because a single parenthesis inside paired parentheses, which are 
themselves inside paired typesetting parentheses, gives the PostScript 
interpreter indigestion. 

You must insert the correct backslashed parenthesis like those shown 
above into B9 and B0 and also in the demo barproc at the end or if used 
in any barcode you may create yourself. 
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Copy this Resource by selecting all text from the %!PS header to the 
%%EOF and paste into a text editor. Remove any unnecessary text, 
folding instructions, page numbers, or Cappella footers, and make 
sure no % commented lines are broken. 

To proof the file, uncheck the two % marks in front of translate and 
showpage. Download the file using the Adobe PSprinter or Apple 
LaserWriter Utility, or use Adobe Acrobat to distill as a PDF file for 
proofing on−screen or printing on an inkjet. Step and repeat trans− 
lations may be devised to print multiples of the same barcode on an 
adhesive sheet. 

For a first attempt, use these instructions to confirm the check digit of 
an existing barcode. Then alter the barproc figures in the resource to 
suit your chosen sample and comparie with the original after printing. 
A friendly bookstore scan should confirm the accuracy of any 
barcodes you may create. 

To make an EPS, Mac owners should change the FileType from 
TEXT to EPSF using a utility such as TypeStyler or Creator Changer. 
PC users need to give the file an .EPS extension. A rectangular box 
will show the position of the image when imported as an EPS barcode 
into a DTP application for a paperback cover or a dustjacket. Check 
with a % mark the showpage and translation lines. 

Aspiring publishers, wishing to augment the fifteen hundred or so 
books published in the United Kingdom every week, are reminded 
that ISBN numbers are allocated by The Standard Book Numbering 
Agency Ltd., of 12 Dyott Street, London, WC1A 1DF. All titles must 
be registered at least three months before publication with Whitaker's 
Booklisting Services, who are at the same address. Under English 
law, five copies of each publication should be sent to the Legal 
Deposit Agent for the copyright libraries, and another copy to the 
British Library. 

I would like to thank Barcodes Ltd. of Vale Road, Portsdale, East 
Sussex, BN4 1GD, for their kindness in providing much helpful 
information and advice on barcodes and their interpretation. 

Instructions
Print page 1, trim along the dotted line, turn over sideways, print page 2 on the reverse. 
To use the Resource, you must insert the correct backslashed parenthesis (bracket) in B0 and B9 without any spaces. 
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Previously published in Small Printer, the Journal of the British Printing Society. 

Bar Codes serve at least four useful purposes. They identify a local or 
national product with a swipe of a light pen and they offer some 
protection against fraud. They are also an invaluable aid to speedy 
stocktaking, as well as point of sale payment. 

They come in five varieties. The ITF, or Interleaved Two of Five, is 
popular in warehousing, and recognisable by being enclosed in a solid 
rectangle. Another design, known as Code 39, may contain sixty four 
characters including letters and digits, and is usually found 
accompanying the serial numbers on washing machines, televisions, 
library tickets, and some zipcodes 

The remaining three barcodes have thirteen digits. The familiar EAN 
or European Article Number, is used in supermarkets to provide 
information about the item and its price and origin. The ISBN or 
International Standard Book Number codes books, and the ISSN, or 
International Standard Serial Number, is allocated to magazines. In 
both of these cases the actual ten digit ISBN or ISSN issued to a 
publisher has to be converted into a thirteen digit barcode. 

The thirteen digits incorporate a flag number, succeeded by the owner 
or publisher's unique number, and followed by the book or magazine 
number. Finally, the thirteenth number, the check digit, is calculated. 

Trying to decipher the codes is almost impossible until you unearth 
some of the ground rules. For example, most EAN barcodes start with 
the number of the country issuing that code, known as the digital flag. 
This may not be the same as the country of origin; a tin of peaches 
may have the UK EAN flag of 50, although the peaches themselves 
were grown in Italy, whose flag is 80. 

As their titles suggest, the ISBN and ISSN codes do not require 
national flags and they have international flags of 978 and 977 
respectively. 
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Calculating the check digit
The ten figure ISBN issued for one of my books is 0−9525308−0−5 
and the value of the required barcode check digit is calculated like 
this. First of all I place the 978 international ISBN flag at the front of 
my ISBN, giving the sequence 9780952530805. Starting with the 
penultimate (twelfth) number on the right, I add it to the preceding 
alternate numbers, 0 0 5 5 0 7, giving me the result of 17. 

I multiply this by 3, (no more and no less; don't ask why), producing 
51. Then, still ignoring the last thirteenth digit, I add the numbers that 
I skipped over the first time round, 8 3 2 9 8 9, producing 39. I add 
this sum, without multiplication, to my previous 51, giving me 90. 
The number that rounds this off to the next multiple of ten is the 
check digit. Hey Presto! 0. The barcode number complete with its 
check digit is 9780952530800. Try a book code for yourself. 

Now if you thought this was all there was to it, you are innocent of 
the bureaucratic mind. Each number has three possible variations of 
alternating paired dark and light stripes; an A (odd) parity; a B (even) 
parity and a C (even) parity. Sets A and B both end with a dark stripe 
whilst set C, which is a mirror image of set B, ends with a light stripe. 
The odd set A swaps the light and dark sizes round. 

The leftmost number, which is the first number of the digital flag, is 
omitted as part of the actual bars, but is always printed as a normal 
number outside the lefthand marker. The remaining twelve numbers, 
including our check digit, are divided into two groups of six. 

This is the tricky bit. The six numbers in the left hand group each 
have an individual A or B parity according to the value of the omitted 
first left hand number. For a UK EAN−13 code this is 5, and, 
according to the rules, the numbers must alternate ABBAAB. On the 
other hand, international ISBN numbers always start with the 
sequence 978, so the number 9, for reasons unexplained, dictates a 
left hand parity of ABBABA. The scanner is able to work out for 
itself the value of the missing 9 or any other initial flag digit by the 
odd or even parity sequence of the first six left hand numbers. 
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%!PS−Adobe−2.0 EPSF−2.0
%%BoundingBox: 0 0 90 90
%%Title: barcodes.eps 
%%Creator: byram@cappella.demon.co.uk 
%%For: Cappella Archive 
%%EndComments 

%%BeginResource:barcode.fnt
70 dict begin 
/FontName /BarCode def 
/FontMatrix [ .001 0 0 .001 0 0] def 
/FontType 3 def 
/FontBBox [ 0 −500 272 3000] def 

/BuildChar { exch begin 
 272 0 0 −500 272 3000 setcachedevice 
 Encoding exch get load exec end 
} bind def 
/Encoding 256 array def 0 1 255 
 { Encoding exch /.notdef put } for 
 Encoding % your option chars may vary 
 dup (¼) 0 get /A0 put % option 0 
 dup (Á) 0 get /A1 put % option 1 
 dup (™) 0 get /A2 put % option 2 
 dup (#) 0 get /A3 put % option 3 
 dup (¢) 0 get /A4 put % option 4 
 dup (°) 0 get /A5 put % option 5 
 dup (¤) 0 get /A6 put % option 6 
 dup (¦) 0 get /A7 put % option 7 
 dup (¥) 0 get /A8 put % option 8 
 dup (») 0 get /A9 put % option 9 

% * insert \( and \) for B9 and B0  
 dup () 0 get /B0 put % insert \+shift 0* 
 dup (!) 0 get /B1 put % shift 1 
 dup (@) 0 get /B2 put % shift 2 
 dup (£) 0 get /B3 put % shift 3 
 dup ($) 0 get /B4 put % shift 4 
 dup (%) 0 get /B5 put % shift 5 
 dup (^) 0 get /B6 put % shift 6 
 dup (&) 0 get /B7 put % shift 7 
 dup (*) 0 get /B8 put % shift 8 
 dup () 0 get /B9 put % insert \+shift 9*  

 dup (0) 0 get /C0 put % unshifted 0 
 dup (1) 0 get /C1 put % unshifted 1 
 dup (2) 0 get /C2 put % unshifted 2 

 dup (3) 0 get /C3 put % unshifted 3 
 dup (4) 0 get /C4 put % unshifted 4 
 dup (5) 0 get /C5 put % unshifted 5 
 dup (6) 0 get /C6 put % unshifted 6 
 dup (7) 0 get /C7 put % unshifted 7 
 dup (8) 0 get /C8 put % unshifted 8 
 dup (9) 0 get /C9 put % unshifted 9 

 dup (L) 0 get /lh put % lefthand guard 
 dup (C) 0 get /mid put % centre guard 
        (R) 0 get /rh put % righthand guard 
% NO dup for last encoded character 

/CharDefs { /.notdef {} def 
 /np /newpath load def 
 /mt /moveto load def /m { 0 moveto} def 
 /set { setlinewidth stroke} def 

 /t {0 2950 rlineto set} def % bar length 
 /T {gsave 0 −500 translate 0 3200 rlineto 
      set grestore} def % guard length 

 /A0 {np 132 m 66 t 215 m 30 t} def 
 /A1 {np 95 m 63 t 225 m 30 t} def 
 /A2 {np 84 m 30 t 200 m 63 t} def 
 /A3 {np 97 m 132 t 220 m 30 t} def 
 /A4 {np 50 m 30 t 198 m 66 t} def 
 /A5 {np 50 m 66 t 220 m 30 t} def 
 /A6 {np 50 m 30 t 167 m 132 t} def 
 /A7 {np 75 m 102 t 205 m 69 t} def 
 /A8 {np 50 m 69 t 200 m 102 t} def 
 /A9 {np 105 m 30 t 208 m 66 t} def 

 /B0 {np 30 m 30 t 195 m 99 t} def 
 /B1 {np 45 m 69 t 196 m 69 t} def 
 /B2 {np 87 m 69 t 210 m 69 t} def 
 /B3 {np 50 m 30 t 215 m 30 t} def 
 /B4 {np 115 m 99 t 215 m 30 t} def 
 /B5 {np 70 m 99 t 225 m 30 t} def 
 /B6 {np 140 m 40 t 220 m 30 t} def 
 /B7 {np 84 m 30 t 215 m 30 t} def 
 /B8 {np 107 m 30 t 225 m 30 t} def 
 /B9 {np 75 m 30 t 186 m 99 t} def 

 /C0 {np 50 m 99 t 205 m 30 t} def 
 /C1 {np 35 m 69 t 167 m 69 t} def 
 /C2 {np 33 m 69 t 148 m 74 t} def 
 /C3 {np 6 m 30 t 195 m 30 t} def 
 /C4 {np 6 m 30 t 125 m 99 t} def 

fold forw
ards and glue here or staple from

 the other side
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 /C5 {np 6 m 30 t 162 m 99 t} def 
 /C6 {np 12 m 30 t 98 m 30 t} def 
 /C7 {np 6 m 30 t 160 m 30 t} def 
 /C8 {np 12 m 30 t 132 m 30 t} def 
 /C9 {np 50 m 99 t 164 m 30 t} def 

 /lh { np 150 −250 mt 30 T 235 −250 mt 30 T }def 
 /mid { np 30 −250 mt 30 T 110 −250 mt 30 T }def 
 /rh { np 5 −250 mt 30 T 92 −250 mt 30 T }def 
} def 

CharDefs currentdict end 
/BarCode exch definefont pop 
%%EndResource 

/barproc { % any \( or \) chars MUST have a backslash 
/BarCode findfont 21 scalefont setfont % substitute your own numbers below 

0 0 moveto (L¦*)»%™C) show % ABBABA parities + guards: insert the backslash 
−2 0 rmoveto (530800R) show % right group of six, plus righthand guard 
−3 −7 moveto /Helvetica findfont 8 scalefont setfont % choose o/s fontname 
1.3 0 (9 780952 530800) ashow % 'ashow' spaces letters 1.3 pts apart 
0 65 moveto /Courier findfont 7.4 scalefont setfont 
(ISBN 0−9525308−0−5) show 

 } def
gsave % for proofing uncheck the translation and showpage % marks below 
% 50 400 translate   % check for an EPSF: alter values to reposition 
1 dup scale barproc grestore  % alter the BoundingBox to match any rescaling 
% showpage  % showpage and translation MUST be checked for an EPSF 
%%EOF

L¦*)»%ªC530800R
9  7 8 0 9 5 2  5 3 0 8 0 0

ISBN 0-9525308-0-5

¼Áª#¢°¤¦¥» )!@£$%^&*( 0123456789
A odd (option 0−9) B even (shift 0−9) C mirror B (0−9)

Instructions
Print page 1, trim along the dotted line, turn over sideways, print page 2 on the reverse. 
To use the Resource, you must insert the correct backslashed parenthesis (bracket) in B0 and B9 without any spaces. 


