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The O tavo Pa kage
Stefan A. Revets

Abstra t
The O tavo pa kage is a modi ation of the standard
LATEX book lass, written to help produ e books of lassi al design, format and layout. The page sizes made
available are the lassi al o tavo sizes and the margins
are al ulated a ording to late Gothi pre epts. An attempt is made to maintain the uniformity of the printing
grid, and display is kept unobtrusive.



1 Introdu tion
Donald Knuth developed TEX be ause of his growing dissatisfa tion with the ommer ial typesetting
of his books `The Art of Computer Programming'
[4℄. The program grew into a typesetting system,
with a great deal of attention and ingenuity devoted
to the al ulations of the pla ement of letters, words
and paragraphs on the page. The prefa e of the
TEXbook begins with the words `This is a handbook
about TEX, a new typesetting system intended for
the reation of beautiful books . . . ' [3℄. More people
began to use TEX, and, with the advent of LATEX,
ready-made lass les be ame part of the system.
The standard style and lass les tended to show
o the apabilities of the system, rather than onform to good design. Philip Taylor put it with some
humour and onsiderable pre ision: `Knuth, in his
losing exhortation, wrote: \Go forth now and
reate masterpie es of the publishing art." Nowhere,
so far as I an tra e, did he write: \and let every
one of them shriek `TEX' from every page". . . ' [9℄.
Class les have been proposed and are available
from CTAN whi h give the more fastidious user the
means with whi h to moderate at least some of the
ex esses of these standard LATEX styles. The KOMA
pa kage is a good example [7℄, and so is the ex ellent Memoir lass of Peter Wilson [15℄. The manual
of Memoir is an espe ially worthwhile read, as publi ations on design and style in bookmaking are not
ne essarily easy to obtain or onsult.
Nevertheless, lass les ontinue to allow the
user substantial leeway in design and layout, a degree of freedom whi h has lead and ontinues to lead
to TEX-shrieking pages.

2 Ba kground
To make a book is an interesting and somewhat involved pro ess [10℄. The text is set in type and
printed on paper. The printing is done on large
sheets of paper, whi h may have to be ut before

Fools ap
Crown
Post
Large Post
Demy
Medium
Royal
Super Royal
Imperial

Broadside
(in)
1
13 /2 x 17
15 x 20
15 1/4 x 19
16 1/2 x 21
17 1/2 x 22 1/2
18 x 23
20 x 25
21 x 27
22 x 30

O tavo
(mm)
108 x 171
127 x 191
121 x 194
133 x 210
143 x 222
146 x 229
159 x 254
171 x 267
191 x 279

Ratio
1.588
1.500
1.605
1.571
1.556
1.565
1.600
1.556
1.467

Table 1: Classi al English sheet sizes

they are folded into signatures. The printed sheets
are gathered, folded into signatures, and passed on
to a bookbinder who sews the signatures into the
book proper. The bound books are nally ut and
overed.
As is so often the ase with old and venerable
rafts, a orid terminology developed whi h fa ilitated onta ts between the guilds of printers and
binders, while at the same time inspiring some sort
of grudging respe t in the uninitiated, keeping them
at bay.

2.1 The paper sheets
The sheets of paper, the broadsides, ome in a limited number of more or less standard sizes. Labarre's `Di tionary and en y lopedia of paper and
paper-making' [5℄ is an absorbing mine of information, listing amongst many other fas inating details,
the names used to designate parti ular sheets of paper. In the Anglo-Saxon world, sheets are known
as Fools ap, Crown, Post, Demy, Medium, Royal,
Super Royal and Imperial (table 1).
Of ourse, di erent ountries adopted their own
habits and standards. It is well known that typographi standards in Fran e developed in a di erent,
separate way. The Didot point and the Ci ero (some
7% larger than their Anglo-Saxon point and pi a
equivalent), the `modern' typefa es with their hara teristi verti al shading and hairline serifs, ontinue to exert their in uen e on European typesetting. It is therefore not surprising that there are also
Fren h sheets of paper (table 2).
Western typesetting began with Johannes Gutenberg, and the Germani tradition is fundamental
to the printing of books. The development and intera tions with the other European styles of typography is engrossing and omplex (M Lean sket hes
some aspe ts of this history [6℄; some informative
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Sheet
Clo he
Telliere
Coquille
Carre
Couronne
Royal
Raisin
Jesus
Colombier
Soleil
Grand Aigle

Broadside
(mm)
300 x 400
340 x 440
440 x 560
450 x 560
460 x 720
480 x 630
500 x 650
560 x 760
620 x 850
580 x 800
700 x 1040

O tavo
(mm)
100 x 150
110 x 170
140 x 220
140 x 225
180 x 230
157 x 240
162 x 250
190 x 280
212 x 310
200 x 290
260 x 350

Ratio
1.500
1.545
1.571
1.607
1.277
1.529
1.543
1.474
1.462
1.450
1.346

Table 2: Classi al Fren h sheet sizes
Sheet
Propatria
Bienenkorb
Bis hof
Register
Kl.Median
Regal
Lexi on
Regal
Super Royal
Imperial

Broadside
(mm)
340 x 430
360 x 450
380 x 480
420 x 530
440 x 560
440 x 670
500 x 650
500 x 720
540 x 680
570 x 780

O tavo
(mm)
108 x 170
112 x 180
120 x 190
132 x 210
140 x 220
167 x 220
162 x 250
180 x 250
170 x 270
195 x 285

Ratio
1.574
1.607
1.583
1.591
1.571
1.317
1.543
1.388
1.588
1.462

Table 3: Classi al German sheet sizes
arti les on the subje t an be found in Klein [2℄; and
there is also a good dis ussion in Williamson [14℄).
It does not ome as a surprise then to nd that differen es and divergen es extend to the dimensions
of the sheets of paper printed on (table 3).
Folding the sheets adds another set of terms:
a single fold yields a folio, a double fold a quarto,
a triple fold an o tavo and so on ( g. 1). Hen e,
the ombination of a sheet name and the number
of folds denotes a parti ular and pre ise size of the
book [5, 14℄.
Jan Ts hi hold devoted his life to typography,
and to the design and produ tion of books. Over
the years, he wrote extensively about many of his
( hanging) views and dis overies. Later in life, he
assembled his ndings in an overview, dis ussing in
a more oherent, on entrated fashion many of the
questions whi h fa e anyone wishing to make a book
[12℄. Of parti ular interest is his analysis of size and
proportions of page, text and margins [11℄.

Sheet
letter
legal
exe utive
A4
A5
B5

(in)
x 11
x 14
7 1/4 x 10 1/2
8 1/4 x 11 3/4
5 7/8 x 8 1/4
7 x 9 7/8
8 1/2
8 1/2

(mm)
216 x 279
216 x 356
184 x 267
210 x 297
148 x 210
176 x 250

Ratio
1.292
1.648
1.451
1.414
1.414
1.420

Table 4: Modern sheet sizes

Through his histori al investigations, he made
a very strong and onvin ing ase against the `modern' tenden y of making squarish books. His elegant, eloquent and well illustrated dis ourse remains
valid today and guides us away from the ugliness
of the onvenient
but rather square A format (prop
portion 1: 2) ba k to the more re tangular formats
with proportions tending towards the Golden Ratio (1:1.618). It is ertainly no a ident that the
o tavo-folded sheets of paper traditionally used in
the printing of books show proportions whi h fall
very ni ely within this range (as you an see in tables
1 to 3). The traditional sheets yield two proportion
groups, i.e., broadsheet, quarto, sextode imo form
the rst set, while folio, o tavo, trigesimo-se undo
make up the other set. A rown sheet, for example,
will hange from a 3:4 proportion to a 2:3 proportion and ba k. In ontrast, the ISO A series has
the (dubious) advantage of retaining its proportions
no matter how often p
it is folded. The pri e for the
onvenien e of the 1: 2 proportion is the ugliness
of its squarish look. Comparing the entries in table
4 with the other tables shows the prevalen e of this
`square' nature in the modern standard sheets.

Broadside
Quarto
Folio
O tavo

Figure 1: Folding terminology
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text to page length
6:9
7:10
8:11
9:12
10:13

text area
44%
49%
53%
56%
59%

Table 5: Rosarivo's page division to text area

2.2 The spread
The size and the proportions of the typeblo k, and
their relations to the page, have greatly exer ised
the minds of the makers of books, and mu h ink has
been spilled arguing in favour of and/or against any
design. An ex ellent illustration of the plethora of
designs is found in the se ond hapter of Wilson's
manual of his memoir lass [15℄. He shows some 32
(!) di erent page designs whi h have been used in
a tual books, made between 1087 and 1995.
Ts hi hold realised that the rst printers looked
for the size and proportions of page and typeblo k
to the handwritten books. He reasoned that this
would have led to the establishing of se ret anons
known only to the initiated of the workshops. He
set out on the laborious task of trying to redis over
these anons through measuring many, many histori al books. Ts hi hold su eeded, and published his
ndings in 1953. He found two methods, one prevalent in the Middle Ages, and a di erent, late Gothi
one. It turned out that the latter anon had also
been arrived at through a di erent onstru tion by
Van de Graaf [13℄ ( g. 2, on the left), adapting the
method of the Pi ardian ar hite t Villard de Honne ourt, who was a tive in the twelfth entury. This
method has been brought ba k to attention in modern times by Hans Kayser [1℄.

Van de Graaf

Rosarivo

Figure 2: Methods of determining margins
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Rosarivo on rmed this determination through
his own, independent dis overy of another method
whi h, happily, yielded the same results [8℄. Rosarivo's method is very easy to use and implement
algorithmi ally: divide the height and width of the
page into an equal number, assign one part to make
up the inner and upper margins, and two parts to
make up the outer and lower margins, with the remainder de ning the area available for printing the
body text ( g. 2, on the right).
The area o upied by the text blo k relative to
the total area of the page follows dire tly from the
number of divisions, as shown in table 5. It omes
as something of a surprise to noti e that only about
half the area of a page is o upied with text. And
yet, for enturies, the 6:9 division of page dimensions
was very mu h the norm. Both Town and Williamson dis uss the matter of margins at some length,
and deplore the shrinking of white spa e with the
advent of `modern, e onomi al' times [10, 14℄.

2.3 The typeblo k
Determining the right amount of leading between
lines of print is not a straightforward matter. It depends very mu h on the nature of the fount, its size,
and the length of the line. Founts with very short extenders (of whi h Times is an example) require more
leading than founts with normal or long extenders.
The reader bene ts onsiderably from more leading
when the text is made up of long lines. But whatever
leading is arrived at, it should remain xed for the
entire text, yielding a onstant, regular grid of lines.
At least, that has been the position of European
printers. Ameri an printers took a di erent point
of view, and preferred to maintain the unity of the
printed blo k as a whole. Thus they have been prepared to upset the leading between or even within
paragraphs in order to maintain the overall size of
the printed area. Knuth developed TEX to deal espe ially with books ontaining mathemati s, a notoriously diÆ ult task for typesetters. The ingenuity required to deal algorithmi ally with this task
is truly onsiderable, and ompromises ould hardly
be avoided. The regularity of the printing grid was
one vi tim of the solutions arrived at.
It should be lear by now that the standard
book lass in luded in LATEX requires a fair amount
of adjustment to re e t the design prin iples just
highlighted. The O tavo pa kage is an attempt to
provide su h a lass le.

3 Rationale
For a great many de ades, o tavo-size books were
the most prevalent of all, and it seemed apt to use
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the name for an attempt to join and hopefully revive
this tradition. The O tavo lass is a modi ation
of the standard LATEX book lass, with a similar,
but limited, number of options and hoi es. These
limitations are built in quite deliberately: it is the
very point of this lass to assist in the making of
books following the parti ular design prin iples and
guidelines whi h helped to produ e beautiful books
during the Renaissan e.
The idea behind O tavo is to have a quiet, unobtrusive design whi h is not meant to shout at the
reader, but rather gently helps her along. Three
major features hara terise O tavo:
 The page sizes are the lassi al o tavo sizes.
 The margins are de ned as the late Gothi ones.
 An attempt is made to maintain a uniform grid
for the entire text.
Some of the lesser features are the following;
 All display is produ ed as quiet, unostentatious
lines.
 Chapters and lower-order se tions are left unnumbered.
 Figures, tables and equations are onse utively
numbered throughout the do ument.
 Tables of ontents, of gures, et ., do not use
dotted lines.
 A title page is not made but an be requested.
More dis ussion of these points follows.

3.1 Page sizes
The de nition of o tavo-sized pages and the al ulation of margins in harmony with the dimensions
of the page is the ne essary rst step for the making of a beautiful book. It provides the anvas and
the frame that will be with the reader for the entire
length of the book. Their beauty, even if only subliminally noti ed or appre iated, does ontribute to
the pleasure of holding and reading the book.

3.2 Margins
The margins are al ulated by applying Rosarivo's
method and dividing the page dimensions into ten,
with seven parts for the text and three for the margins, whi h yields 49% area of the page with printed
text. This is somewhat more generous usage of the
page than the medieval tradition of a ninefold division with only 44% of the page overed by text, but
su h lavish margins would likely startle the modern
reader. Headers and footers are pla ed outside this
blo k, and thereby help to reate a feeling of balan e
between o upied and white spa e on the page. Espe ially the onsistent pla ing of the folio entered
at the foot of all pages has su h a bene ial e e t.
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3.3 Title page
A title page is an integral and very ne essary part
of any book. However, produ ing a satisfa tory title
page is not as straightforward a matter as it may
seem at rst. Even a super ial perusal of the many
pages and examples devoted on the subje t in the
already ited works by Ts hi hold and Williamson
will onvin e the reader that making a proper title
page is not something to be done automati ally [12,
14℄. From a design perspe tive, it is neither feasible, nor desirable, to lay down hard and fast rules
for the organisation or the pla ement of the various
elements needed on a title page.
Apart from any design onsiderations, there are
also some good pra ti al reasons to make the title
pages as a separate do ument. A great deal is gained
by treating title pages as an integral part of the endpapers. When binding (good) books, endpapers full both a fun tional and an stheti role [10℄. The
`W', or `zig-zag' endpaper in parti ular is a most
useful and eÆ ient kind of endpaper, and one whi h
bene ts onsiderably from the insertion of an extra
folded sheet. This is the very pla e to put a title
page sequen e.
Ideally, a separate folio should be made, bearing
on the rst re to page the bastard title, on the verso
possibly a frontispie e, or failing something suitable,
left blank. The next re to bears title, author, publisher and the like, and the nal verso provides spa e
for the biblio or imprint. The equivalent should be
done for the endpaper at the ba k of the book. It
provides a good opportunity of bringing the olophon ba k into use: a folio bearing the olophon
ought to be inserted in the ba k endpaper. By produ ing these pages separate from the main do ument, there is no interferen e with the page numbering, nor does it upset the way in whi h the signatures are assembled.

4 Implementation
4.1 Class options
The options available in O tavo are largely the same
as those of the standard book lass. However, their
ontent and default settings are often di erent.
page size The prede ned page sizes are, from
smallest to largest: fools ap, rown, post, largepost, demy, medium, royal, superroyal and imperial. The default size is rown.
fount size The size options are the standard 10pt,
11pt and 12pt, with the default size set to 10pt.
The hoi e of a fount size loads parameters and
measures whi h depend on this size from one of
the three lass option les.
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nal/draft Similar to the book lass: draft puts

bla k marks where lines are overfull on the opy.
The default is nal.
(no)titlepage Contrary to the book lass, the produ tion of a title page is not en ouraged: the
default is therefore notitlepage. If you do wish
to have a titlepage, you still have to issue the
\maketitle ommand in your text.
open(right/any) New hapters normally start on
a re to page, but some kinds of books, e.g., novels, may well be better o with hapters starting
on either side. The default is openright.
(one/two) olumn The option to set text in two
olumn is possibly useful in onjun tion with
the two or three largest page sizes (imperial, superroyal and royal). The default is one olumn.
leqno, eqno These two options deal with the setting of mathemati al formul. leqno sets the
equation number to the left of the formula, instead of the default right position. eqno rede nes the math display environment, setting
equations ush with the left margin and indented by a \mathindent amount.

4.2 Printing grid
An attempt is made to maintain a uniform printing grid a ross the text. This means that ways and
means had to be found to ountera t the behaviour
of some of the ingenious TEX algorithms. Rather
than attempt what would amount to a rewriting of
part of the TEX ode, whi h really is too daunting a
task, it seems possible to subvert the TEX algorithms
and make it do our bidding after all with a judi ious
setting of parameters, lengths and sizes.
The rst step taken is to set the textheight to
an exa t, natural number of \baselineskip. Next,
\parskip is set to zero with no `glue' extension, so
that TEX will not be tempted to put extra leading
between any paragraphs.
Dealing with the spa e surrounding headings
in the text is somewhat more involved. The solution adopted is to use where at all possible multiples
(and fra tions) of the \baselineskip, and allow for
some adjustments by spe ifying negative glue only.
In lusion of stret hable, positive glue may prompt
TEX to stret h beyond the measure stated (under
protest, but it will happen nevertheless), while TEX
will never shrink glue beyond the measure given.
A similar tri k is applied to the spa e surrounding
lists. In ontrast, the de nition of spa e surrounding
oats does ontain a modi um of stret hable glue,
with the hope that TEX will ll in with a bit of white
spa e around the oat but leave the grid of printed
text undisturbed.
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Nevertheless, there will be times when the a tual text, the parameters de ned by O tavo, and
TEX onspire to produ e truly horrible results. Su h
misfortunes all for dire t intervention, or, the user
willing, suggestions of improving the de nitions of
the parameters proposed here for the O tavo lass.

4.3 Quiet, unobtrusive design
O tavo yields quiet, gentle-looking texts thanks to
a number of design hoi es. One highly e e tive
de ision was to avoid the use of bold founts altogether: none of the display uses it at all. Headers
are set above the text in small apitals, following a
suggestion by Williamson: it is both e e tive and
dis reet.
The headings used by hapters and se tions are
kept low-key as well, and are di erentiated through
the surrounding white spa e and their position away
from the margin. Se tion headings are entered and
set in small apitals, using the \Large fount size.
Subse tion headings are pla ed 1 em from the left
margin and set in normal size small apitals. Subsubse tions are likewise pla ed 1 em away from the
left margin, but have less white spa e above and
below and are set in normal size itali s.
An example of the layout produ ed by O tavo is
probably more eloquent than this verbal des ription.
Figure 3 is a redu ed opy of a page spread made
with O tavo, showing a hapter opening and various
se tion titles, as well as the relation of the type blo k
to the pages.
Colle ting
wherever water an be found. The ne essary water spans expanses from no more than the thin
lm of raindrops linging to some mosses on a
wall, over a puddle alongside a grassy bank, to a
large lake or an o ean.

Pi king up
The simplest way of olle ting hopefully protistontaining samples is by pi king up some likely
substrate. Little is needed beyond a knife, a spoon
and some ontainers.

Colle ting

The terrestrial environment, with its for protists
highly omplex stru ture and often intense environmental pressures, deserves more attention as a

Before setting out to olle t, it is well to pause
rst and re e t where protists prefer to lead their
lives. We are fortunate in being no longer doomed
to spend many hours of fruitless sear hing. Many
have gone before us, and mu h has been learned
about the favourite haunts of our organisms. Happily, thanks to the a umulation of re ords of o urren es we an dis ern a number of re urrent
themes, of requirements and generalisations whi h
help and guide us in our sear hes, espe ially when
we leave the already well-trodden paths.
As is the ase for any organism, protists require
water to live. Be ause they are single ells, with
just a single plasma membrane to shield them
from the world outside, they are very sensitive
to any kind of dehydration. And so the rst generalisation is arrived at: protists are to be found

2

1

Terrestrial protists

Moss ushions an be pi ked up from soil or eased
o stones with a knife, leaves de aying in puddles
pi ked up, and a spoon will assist in s ooping up
some surfa e mud from the bottom of a pool. The
felty s um overing stems and leaves of submerged
water plants an be shaken into a ontainer, or
re overed by stripping or utting bits o .

Dry land

Figure 3: Example of O tavo output
Numbering is either simpli ed or has been done
away with altogether. None of the headings bear
numbers, as O tavo sets \se numdepth to 2. This
an be reset in the preamble of the text, if numbered
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hapters and se tions are absolutely required. Figures and tables are numbered onse utively throughout the book. The ex ellent apabilities of TEX to
make and maintain ross-referen es leaves little in
favour of maintaining a hapternumber. gurenumber
type of s heme. With some trepidation, this numbering system is also applied to equations. There
seems to be a substantial tradition of having a numbering system for equations whi h in orporates hapter
and se tion numbers. As far as I an see, there is no
parti ular need for su h a system, on e again bearing in mind the powerful ross-referen ing apabilities of TEX, and it would also be in onsistent with
the numbering system used for tables and gures.
A nal, minor point is that tables of ontents
do not display the ugliness of dotted lines separating
entries and page numbers. However, these an be
brought ba k if required, by resetting \dotsep to
a smaller number.

5 Some hints on the making of books
Thanks to ex ellent works on bookbinding su h as
the book by Lawren e Town [10℄, the physi al making of books lies well within rea h of anyone aring
to make the e ort. With the availability of a number
of additional programs from CTAN, it is a straightforward matter to organise and print out a text in
signatures. Here are some of the means whi h have
proven both useful and e e tive.
The four smallest paper sizes de ned by O tavo,
i.e., fools ap, rown, post and largepost, an be made
to t in pairs on an A4 sheet. Hen e it is within
rea h of anyone with a run-of-the-mill printer to produ e books in these formats. All that is required is
a way in whi h to organise the pages into a sequen e
so that signatures an be made. This requires a few
areful but simple adjustments.
The problem lies in the imposition of the pages
on an A4 sheet. The four formats mentioned are all
narrower than an A5 sheet, and hen e extra spa e
is left at the outer margins. This is not a problem
with the odd-numbered pages, as their inner margin is made to oin ide with the inner margin of the
A5 sheet. However, even-numbered pages have their
outer margin made to oin ide with the outer margin of the A5 sheet, the latter of ourse being too
wide. What is required is for the inner margins of
the sheets to oin ide. The simplest solution is to
add the single line to the preamble of the do ument:
\addtolength{\evensidemargin}{offset}

(where offset is 148:5 mm \paperwidth with A4
paper, and 139:7 mm \paperwidth with letter paper) rather than try to reposition the even-numbered
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pages with dvidvi, dvips, and the like. On e this
is done, the produ tion of signatures is straightforward.
Three steps are needed when using dvips:
1. dvips -ta5 h le i
2. psbook -s16 h le i.ps h le i.tmp
3. psnup -pa4 -Pa5 -l -2 -s1.0
h le i.tmp h le i.ps
while dvihplj or similar drivers an be instru ted
by setting a number of swit hes, e.g.,
prthpljh texfile + olumns:2 +rows:1
+se tion-size:4 +full-last-se tion
+page-width:148.5mm +page-height:210mm
+lands ape-mode +double-sided:odd[even℄

It may be ne essary to instru t the printer to shift
ea h page a little on the sheet to ensure perfe t
register, and a little experimenting is thus alled
for. These sets of ommands and swit hes yield signatures made up of 16 pages on 4 sheets, just as
one would expe t from traditional printing on sheets
whi h would be folded into an o tavo format. Su h
an arrangement is very e e tive and handy when
binding the book.
When sewing these signatures in library style,
and parti ularly when opting for a hollow ba k, the
amount of paper that tends to `disappear' into the
binding seldom ex eeds 1 mm. It is therefore unneessary to worry about shifting the pages varying
amounts in fun tion of their pla e in the signature.

6 Availability
O tavo is available from a CTAN near you, in the
dire tory /ma ros/latex/ ontrib/o tavo, under
the LATEX Proje t Publi Li ense. The distribution onsists of .dtx and .ins les, whi h will generate the o tavo. ls, o t10. lo, o t11. lo and
o t12. lo les.

7 A knowledgements
O tavo is a modi ation of lasses.dtx written by
Leslie Lamport (1992), Frank Mittelba h (1994{97)
and Johannes Braams (1994{97). My own ontribution is restri ted to tweaking of some parameters
and true redit is due to Lamport, Mittelba h and
Braams for their monumental e orts.
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