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Orientation
  Changing the orientation of the paper is confusing. The difficulty is 
that we normally think of the paper as rotating from head−up portrait 
into landscape, whereas in fact it is the text area that is instructed to 
slide or rotate over a sheet of paper of almost any length. 

  The PostScript page description language measures distances from 
the bottom left hand corner of a vertical sheet of paper, with the 
longer left hand side of the paper pointing to the `north'. Just to be 
awkward, most word processor and desktop printing software 
transfers the zero to the upper left hand corner and measures 
downhill, so that the first line of text is always at the top of the 
computer screen or sheet of paper of any size.   

Headleft or Headright?
  When printing on landscaped paper, the text area (not the paper 
remember) has to be rotated 90 degrees, so that the lines of text are 
printed sideways. 

  There are two ways of doing this. To landscape `head−left' imagine 
the normally upright text area moving sideways to the right hand edge 
of the paper and then rotating 90 degrees anti−clockwise to the west. 
The left hand side of the text area now runs along what was originally 
the bottom of the paper and the PostScript zero co−ordinate has 
moved to the lower right hand corner. 

  The second, `head−right' method, slides the entire text area upwards 
the whole length of the head−up paper, and then swings round 90 
degrees clockwise to the right. The PostScript zero co−ordinate has 
moved to the top left hand corner of the paper and `north' now points 
to the right across the width of the paper. 

The difference between the two methods is that the headright zero 
co−ordinates are at the leading edge of the paper as it enters the 
printer. For book printing purposes, this is more suitable, as facing 
pages may be adjusted on either side of the central fold line without 
having to use negative values for a positive sideways movement. 
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  If two sheets are drawn in, do not attempt to drag them out, but let 
them go through the machine and at the same time draw any 
remaining sheets in the tray away from the gripper feed. Usually the 
top sheet has been correctly printed and the accompanying one only 
needs reinserting in the manual feed for normal printing to resume. 

  Sometimes a sheet will crumple and jam in the machine, usually 
because the paper is damp. If the jam is part−way through the toner 
unit, remove the unit and tear the toner−covered part of the paper 
away from the rest of the sheet before pulling it out of the machine. If 
you don't do this, unfused toner is smeared over all the feed rollers 
and marks succeeding sheets of paper for some time. 

Printing Order
  After the first pass, the printed sheets of book pages may need 
shuffling back into their correct order if they emerge from the printer 
in reverse sequence, although some printer drivers do allow backward 
order printing, provided every page has a PostScript %%Page header. 
Use the manual feed or multipurpose tray for the second printing so 
that misfeeding can be spotted before any pages go awry. There are 
four methods of expulsion: 

1. Printing side up in tray; pages stacked printed side up. 
To print the reverse, the stack is flipped over. 

2. Printing side up in tray; pages stacked printed side down 
To print the reverse, pages have to be turned individually. 

3. Printing side down in the tray; pages stacked printed side up. 
To print the reverse, the stack is flipped over. 

3. Printing side down in the tray; pages stacked printed down. 
To print the reverse, pages have to be turned individually. 

  If the printer expels pages as in two and four a straight through path 
may be available by opening a rear door or shutter. If this isn't 
possible, cut a piece of half round plastic guttering to the width of the 
discharge opening, wedge it in place and catch the printed sheets in a 
cardboard box as they curl backwards out of the machine. 

  The term `duplex printing' simply means double−sided printing and 
genuine duplexing prints on both sides of the paper whilst it is in the 

fold forw
ards and glue here or staple from

 the other side
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machine and it emerges as a finished job. Two−pass duplexing uses 
external mechanical reversal after the first side has left the laser. The 
process is useful for printing multiple copies, but not particularly 
beneficial for printing books in sequential pages. 

  First, the PostScript file has to be electronically rearranged and the 
pages re−ordered so that the front and back page pairs are selected 
alternately. Secondly, the amount of money needed for the duplexing 
mechanism and the necessary additional printer memory is much 
better spent on a small folding machine. This cuts the time to produce 
a book block ready for binding by about 90%. 

Toner 
  Learn how to fit long−life OPC drums and refill your own 
cartridges. The average refilled cost per impression is about 75% less 
than a new one. I have one cartridge on its third refill approaching a 
total of 17000 impressions; still good for text, line drawings, and 
halftones. Ask for matching empty cartridges from anyone who 
throws them away and refill them. To save dismantling, you can bore 
a refilling hole, when you know where, using a piece of half−inch 
copper tube, suitably heated. 

  The gripper may offset toner on the page margin when printing the 
back pages if your front side text is too near the edge of the paper. If 
possible, leave three−quarters of an inch margin for 2up two−sided 
printing, although this is not always practicable with Letter paper and 
you may need to feed the sheets individually! 

  From time to time, run your fingers over the printed page. If you can 
feel significant ridges and bumps of toner, then use your printer utility 
software to reduce the amount being spread by the distribution roller. 
It is invariably set much too high. 

UK readers can get bottled toner, long−life OPC drums, and refilling 
info from: Big Bear Systems, Toner Warehouse. Freephone 0800 376 
9922 

Instructions
Print page 1, trim along the dotted line, turn over sideways, print page 2 on the reverse. 
Print a larger size by scaling a printout to 141% on a photocopier. 
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A TINYHELP 
for Self−Printing Books 2

Compiled by
David Byram−Wigfield

  Laser printing is a quiet, clean, and efficient method of 
printing books individually as they are ordered. Unlike offset 
printing or photocopying, no separate plates or masters are 
required and, if the book pages are printed in sequential four 
page folios, no collating of multiple pages is necessary. It is not 
a suitable method for printing hundreds of paperback books, but 
it is ideal for printing limited editions on demand as they are 
ordered. 

Cappella Archive 
Book on Demand Limited Editions

Foley Terrace : Great Malvern : WR14 4RQ : UK
© 1999 David Byram−Wigfield. All rights reserved.
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PostScript is a trademark of Adobe Systems Inc., which may be registered in certain jurisdictions.

Typeset in Direct PostScript by the Cappella TinyDict
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Facing Pages
  As our main concern is the laser printing of books, we need to place 
two pages side by side on a single sheet of paper. The left hand 
`verso' page uses the lower left hand zero origin of the paper, whilst 
the `recto' right hand page is `translated' sideways from that position 
by the width of the left hand page. For folio pages this is half the 
length of the paper, and the verso left pages should have an even 
number and the recto right handed pages are always odd. 

  One way of sizing the text blocks of facing pages is to draw two 
diagonals across the sheet of paper; then fold the middle and draw 
two page diagonals to meet the top of the fold. A textbox for 
comfortable reading is normally about four inches or a hundred 
millimetres wide. Adjust the text box to fit between the lines and 
record the distances of the page inner margin, footer margin and text 
block height. These are your page margin and textbox default sizes.   

Tiling Pages
  Four page folios are in two 2up verso−recto facing page pairs and 
you have to imagine they are superimposed on top of each other over 
the paper. On the first front printing pages 2 and 3 are translated one 
pageheight upwards whilst 4 and 1 are printed. On the reverse pass, 
pages 2 and 3 change places with 4 and 1. For succeeding pages, the 
file is similarly toggled so that pairs 8 and 5 change places with 6 and 
7 and so on. 

  In theory, a book of any length may printed in two passes, but in 
practice it is better to split the typeset printing file at a convenient 
place every sixteen or twenty sheets. This is also about the maximum 
for most manual feeds when printing the reverse. 

Here are the Direct PostScript instructions for tiling a four page folio. 
The gsave/grestore twins isolate the recto−verso facing page 
translations from each other and reset them before opening the next 
page. The sequence always starts with p1 whilst recto and verso place 
the text box area on the appropriate page, A jump instruction makes 
an automatic move to the next page when the bottom of each textbox 
has been reached. See the TinyDict for information how to use this. 
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/doprint { 0 0 translate } def% normal co−ordinates 
/noprint { 0 pageheight translate } def% tile page height upwards 
% devise a front and back toggle for printing pages 4/1 then 2/3
/front { /tiledown { doprint } def   /tileup { noprint } def } def
/back  { /tiledown { noprint } def   /tileup { doprint } def } def

/4pages {        % folio pages 4−1 front: 3−2 back 
/p1  {         gsave tiledown pagewidth  0 translate recto } def
/p2  { grestore gsave tileup   0  0 translate verso } def
/p3  { grestore gsave tileup   pagewidth  0 translate recto } def
/p4  { grestore gsave tiledown  0  0 translate verso } def

} def % 'grestore showpage' prints the chosen toggled pair 

  Incidentally, although we normally think of the word translation as 
changing from one language into another, the PostScript use of the 
word revives an older engineering meaning, expressing physical 
movement from one place to another. 

Printing the Reverse
  After the first pass, the sheets of paper will have shrunk by about 
2mm from the heat of the fuser and be curling downwards. This 
means that the front pages may need shifting slightly to provide better 
front and back registration.. 

  The curl is cured by rolling about twenty sheets tightly in the other 
direction before placing them in the manual feed or multipurpose 
tray. Do not leave the second printing for more than an hour or the 
paper will re−absorb moisture and the registration may slip. Print the 
front pages first or any registration correction can be transferred 
negatively sideways by the shrinkage of the paper! 

  If the number of sheets placed in the tray is more than the height of 
the `doorstep' below the gripper, then two sheets could be drawn in 
simultaneously, and the book page sequence ruined. With a bit of 
practice, you can move the unprinted sheets backwards if they are 
inching forwards as the top sheet is being drawn in. 

Push them in gently until the resistance of the step is felt and the stack 
is realigned. Keep the sideguard pressed against the paper to provide 
some friction and to prevent the paper skewing. 
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 YOUR PRINTER TEST 
A Check List

 1. Toner: does it rub off? is the density easily adjustable? refill cost? 
 2. Multipurpose feed: how many sheets at a time? Easy to use? 
 3. Gripper feed: one−sided is better than a centre pull. 
 4. Is there a straight−through path for face−up printing? 
This is six point text This is five point text This is four point text This is three point text
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with acknowledgements to Don Lancaster's articles in BYTE, July−August 1990

This little starburst will show the finest lines your laser is capable of printing. The 
smaller the dot in the centre the better. It should be no more than 2.5mm (0.125") in 
diameter. The lines should not zig−zag to the naked eye. The gradient shows the gray 
scaling at 106 lines per inch. There should be no banding on a 600 dpi printer. 

Instructions
Print page 1, trim along the dotted line, turn over sideways, print page 2 on the reverse. 
Print a larger size by scaling a printout to 141% on a photocopier. 


