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Making a Bookpress
John Turner

THE GENERAL TERM ‘bookpress’ is a relatively
recent one in the history of bookbinding.
Previously, presses used in the various steps of

binding were either the very large standing presses,
capable of holding multiple books at one time, or the
smaller nipping presses. The latter is what most home
binders aspire to owning. It is used to apply sharp,
uniform pressure to a number of bookbinding operations,
such as pressing a newly cased book, lining or laminating
boards, applying covering material and flattening
signatures after folding.

A bookpress usually has a fixed, horizontal base

platen and an upper movable platen that is raised and
lowered by means of a long, vertical screw. The parts
are contained within two vertical side supports or
columns and an upper yoke that has the screw thread
passing through it.

In fact, most small book or nipping presses were
originally produced to copy letters, by means of pressing
a dampened translucent sheet onto a newly written
letter, thus transferring the writing which could then
be seen in positive image by viewing the translucent
sheet from the other side.

These small nipping presses satisfy the needs of most
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home binders, but they do have two disadvantages over
a purpose-built bookpress. Firstly, the amount of ‘daylight’
or space between the two platens in quite limited.
Secondly, the thread on the central screw on a letter
copying press is designed only to apply brief sharp
pressure, and has a tendency to ease the pressure
completely when the handle is turned. A proper
bookpress offers more control in the amount or pressure
applied.

For the desperate home binder there are alternatives
that can do some of the work of a mechanical press.
Weights on top of or a couple of heavy laminated boards
(available at a cheap price at hardware stores) will apply
adequate pressure for many jobs. I once used my own
weight on a couple of large boards when I had no press
large enough to cover a particularly large book I was
applying new cloth sides to. Clamped boards can also do
a reasonable job, as can the traditional flower presses,
made of two boards with screw threads at each corner
and tightened. The problem with all of these alternatives
is that one misses the sharp ‘nip’ that a proper press
provides. In the case of the flower press, the even
pressure guaranteed by a central screw is missing.

I suspect that it is this central screw that deters
potential press builders from going ahead with their
project. There is in fact an easily obtained fitting that
serves the purpose. The tool, pictured below, is called a
press screw or veneer press screw.

One supplier, providing a mail order service to
anywhere in Australia, is McJing Tools. 454 Hume Hwy,
Yagoona, NSW, ph (02) 9709 8805,

http://www.mcjing.com.au/.
 The McJing version has two turning lugs rather than

the single version pictured. One attractive feature of
these press screws is the central screw sleeve that can

be mounted on lower surface
of the upper cross beam, thus
negating the need to cut a
thread. The bottom fitting rests
on top of the upper platen.
Some presses have no screw
holes on this bottom fitting,
but these could be drilled if
there is room. As an alter-
native, a socket could be fitted
over the bottom fitting and
screwed to the upper platen.

I won’t prescribe a
particular design here, but the
construction of a good
bookpress is simple. There are

however some essential ingredients:
1. The upper platen must be rigid. The bottom fitting of

the screw would ideally be mounted on a metal plate
of reasonable size so as to prevent pressure causing
the platen to flex and bow in the middle. A very thick
platen would also serve this purpose.

2. The yoke (the crossbeam holding the screw) must
also be of sufficient heft that it does not flex when
pressure is applied via the screw.

3. The yoke must be securely attached to the side
columns so it does not become detached when
pressure is applied. Likewise, the side supports must
be firmly attached to the lower fixed platen. I cannot
stress this enough—if something is going to break,
it will likely be the beam springing up from the side
supports when the screw is turned, or the main part
of the press breaking away from the lower platen.
You may notice that the press pictured below has
the beam ends inset into the uprights. I assume
that bolts run horizontally through both parts.

4. The hole through the top beam must be perpendicular
to the beam itself.

5. When designing your press, give yourself plenty of
daylight between the platens. There is no more work
involved, and it is nice to have the capacity to press
several books at once, with thick, rigid pressing
boards. Don’t worry that the screw itself is not that
long—the extra daylight can be filled with pressing
boards, not just books.

6. Good pressing boards can be made cheaply with
kitchen laminate material, such as arborite. Offcuts
can often be obtained cheaply. Laminate is smooth,
hard and easily cleaned. The extra spacing boards
can be ordinary timber.
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THE HISTORY OF bookbinding in the West, as we
know it, developed in the early Christian era
when, in general, the codex replaced the scroll

and vellum replaced papyrus. Books by the early Middle
Ages had become major art forms supported by the
church, royalty and wealthy patrons. It was in the
monasteries, however, that much of the book production
occurred.

This article focuses on the Monastic scriptorium in
early Christian Ireland and its primary function to
produce the books required by the clergy to carry out
their duties. In the process of producing these books
the monks developed a new form of uncial script; created
an unique style of decoration and introduced the practice
of book binding into the Celtic Church.

In order to properly consider the contribution of the
early Celtic Christian Church in these three areas, one

must first examine the historical background to the
introduction of Christianity to Ireland and then examine
the great importance of literacy, and the book, including
the types of books produced.

Christianity, like Judaism and Islam, is termed ‘a
religion of the book’ and it relies on a considerable
amount of written material, both for the transmission
of its message and its efficient functioning. The change
from the European diocesan, or parish system, to a
monastic system in Ireland reflected more closely the
native tuath, or rural community, and this change
created a distinctive Celtic Church which put strong
emphasis on spirituality and scholarship.

While Europe and England between the fifth and
ninth centuries had been subjected to numerous
invasions, which had disrupted both temporal and
spiritual life, Ireland had remained free from political
or military attack. The scholarship, which had developed
in the Irish monasteries, therefore, was able to revitalise
Christianity both in England and the Continent in the
later Middle Ages.

Irish monks took their learning and book arts,
(Illustrations 1 and 2) which had developed in the monastic
scriptoria, to wherever they travelled. Of particular
importance to Insular Art, which is a somewhat vague
term, but one which does have a general meaning, and
is accepted to refer to art produced in the Irish and
Anglo-Saxon monasteries, is the contribution of the
monasteries of Iona, (Illustration 3) established by Columba

The Contribution of the Celtic Monastic
Scriptorium to Book Production and Art in the

early Irish/Anglo-Saxon Christian Church
Jean Riley

Illustration 2. A monk at work transcribing

Illustration 1. An artist’s impression of an early monastic
scriptorium. Note the book satchels on the wall.
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Illustration 3. The monastery at Iona today.

in 563, and in Northumbria, especially on the island of
Lindisfarne, (Illustration 4) established by Columban
monks under Aiden in 635, and in the twin monasteries
of Wearmouth and Jarrow, also in Northumbria and
established by Benedict in 674 under the influence of
Canterbury (i.e., Rome). The monastery on Lindisfarne
which was built by Aidan was destroyed by the Viking
invasions of 793 but the monastery was rebuilt about
1093 by the Benedictines and served as their house

until the suppression of the monasteries in 1536 by
Henry VIII.

The map (Illustration 5) shows the location of the
major monasteries in Ireland and England between the
sixth and ninth centuries. Unfortunately there is only
minimal evidence of the monasteries of this period in
Ireland and Northumbria. An exception is the original
monastery at Kells, (Illustration 6) the land for which
was granted by the King of Tara to Columba in 560 to
establish a monastery.

We will now examine the contribution of the monastic
scriptorium to Celtic art and book production in the early
Celtic Christian Church. There has long been a controversy
to provide a correct provenance for the Gospel books
created in the early medieval monasteries of Ireland and
England, but the issue, which will be later addressed
briefly, is trifling when compared with the importance
of the final product within the history of the book arts of
the early Medieval period. Only a few of the great number
of books produced in the scriptorium, which was a very
important part of each monastery, survive but there are
sufficient books to establish the importance of these
books and the high level of workmanship that was
attained in those years between the sixth and ninth
centuries. (Illustration 7]

The Viking invasions of the closing years of the eighth
and early ninth centuries, when Celtic monasteries were
plundered for their wealth and artefacts, marked the
end of the golden age of Celtic Christian monasticism

Illustration 4. The ruins of the monastery at Lindisfarne
Island today.

Canterbury

Lindisfarne

Wearnmouth/
Jarrow

Canstida Casa

Iona

Bangor

Armagh

Clorian

Kells

Clonmanoise

Durrow

Illustration 5. Map showing the locations of Irish and
Anglo-Saxon Monasteries.

Illustration 6.  The original monastery at Kells circa 1995
before commencement of restoration
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Illustration 7.  The Temptation of Christ from the Book of
Kells (f.202 verso).  Note the similarity of the outline of

original Kells monastery.

and its extraordinary influence on literacy, Latin
learning and book arts. Evidence of this Viking plunder
is reflected in examples of Irish metal work found in
Viking graves in Norway dating from around the ninth
century. (Illustration 8)

Literacy and Latin learning had been introduced into
Britain with the arrival of the Roman army in 43AD and
the Christian missionaries were close behind. While
the military and political leaders of Rome, for their own
reasons, ignored Ireland, missionaries obviously visited
the island. The existence of Christians from the early
fifth century seems to have been accepted by Rome
because around 447, Prosper of Acquitaine (390–455)
entered in his Chronicon the words “in 431 Palladius,
ordained by Pope Celestine, is sent to the Scotti (Irish),
as their first bishop.” How long Palladius laboured in Ireland
is far from clear, but it appears to have been only a
short time and the Scottish tradition claims he moved
to Aberdeen where he established a monastery after
being driven from Ireland by King Nathi. Around 432
Patrick, (Illustrations 9 and 10) who is traditionally
credited with Christianizing Ireland, replaced Palladius,
was possibly sent by the British Church.

In spite of the fact that Christians may have already
existed in Ireland, Patrick’s mission was not without
hardship or danger—twelve times, he tells us, he was
in mortal danger and once he was fettered. On his
travels he was accompanied by a retinue of the sons of
nobles, who, almost certainly, were under fosterage to
him for their education. (Illustrations 11 and 12) Patrick’s
retinue would have allowed for easier movement around
the country and probably his acceptance as a fili. A fili
was a member of an elite class of poets in Ireland who
combined the function of lawgiver, judge, counsellor to
the chief, and magician as well as being the repository
of the tribe’s history, myths and legends. The function of
the fili lasted in Ireland till around the English Renaissance
when the Irish class system was dismantled by the
British.

Unlike the filid, however, who relied on an oral
tradition for the transmission of the tribe’s history and
culture, Patrick relied on the written revelation contained
in the Gospels to transmit the story of the life of Jesus,

Illustration 8. Examples of Irish metal artefacts brought to
Scandinavia as Viking loot and found in Viking graves in

Norway.

Illustration 10. Stained
glass window depicting St

Patrick.

Illustration 9. St Patrick
driving snakes from

Ireland.
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Christianity’s founder, and his teachings. We can only
guess at the visual impact of the book, from which Patrick
derived his authority, on a native people who could neither
read nor write. Patrick, in his letter to Corocticus,
declared himself unlearned because he failed to complete
his education but from his Confessio we know that, while
his literary knowledge may not have extended to the
full range of classical writers, his knowledge of the
sacred texts was detailed and thorough. Patrick also
tells us that he converted and baptised many thousands
and while the Irish were hardly converted overnight,
there is no doubt that Patrick’s mission was successful
and by the second half of the sixth century most of Ireland
had accepted Christianity without the need for martyrs.

Christianity, as a religion of the book, depends upon
literacy, and from its earliest times the Christian
Church required a considerable amount of written
material for its efficient functioning—psalters, books of
the Old and New Testaments, Epistles, Mass books,
hymnals, writings of the early Church Fathers, findings
of early Councils and books for moral and religious
instruction. Jan Stevenson in Literacy in Ireland: the
evidence of the Patrick dossier in the Book of Armagh states
that we have evidence ranging from reasonable to
excellent for all of these forms of written documentation
essential to the smooth running of the Church and that
these were proliferating in Ireland during the sixth century
and well established by the beginning of the seventh.

By the seventh century, also, the diocesan system
established by Patrick was overtaken by the monastic
system. The diocesan system of the Christian Church
in the Roman Empire was essentially an urban
institution and the notion of towns was completely alien
to Ireland. The monastic system, on the other hand,
reflected more closely Irish society which was funda-
mentally self-sufficient, rural, tribal and intensely

conservative. The spread of the monastic system, which
developed and flourished under native patronage
through a system known as co-arbship, was recorded in
the Annals between 549 and 664. The success of the
monastic system is borne out by the fact that in little
more than one hundred years the number of bishops had
only risen from thirteen to twenty four while in the same
period the number of abbots rose from one to forty eight.

The monastic system in Ireland undoubtedly received
its greatest inspiration and stimulus from Colum Cille,
(known in English as Columba), the first great native
saint. Adamnan, the ninth abbot of Iona, is the chief source
of information on the life of Colum Cille who was born in
521 in County Donegal to the noble family of Cenél Conaill,
a branch of the Uí Néill dynasty. He was fostered to several
local scholars and completed his education under
Finnian, the most learned teacher of his day, who was
also the teacher or magister of the Irish monks. In the
early sixth century, therefore, it is clear that there were
established schools or some system for the teaching of
Latin to educate the next generation of clergy in this
new language and to make it familiar to the rest of the
population in order to assist, at least, their minimal
participation in Church ritual, particularly the Mass.
Apart from Latin, the complex area of ecclesiastical
arithmetic and computus was, on the evidence of
Columbanus, well established in Ireland by 600.

Colum Cille is traditionally named as the founder of
the monasteries of Derry and Durrow. (Illustration 13)
In 563 he went into exile
associated with a dispute
over his unauthorised copy-
ing of a text owned by
Finnian. This text is
assumed to be the book
known as the Cathach of St
Columba. With a faithful
band of followers Columba
settled on the island of Iona
in the Hebrides off the west
coast of Scotland, which
became a renowned centre
for learning and craftsman-
ship, including the book arts,
even within his lifetime. His
biographer, the English
monk Bede, records that it
was the saint’s practice to
make crosses and book
satchels and ecclesiastical implements. Not only did
Iona under Colum Cille become a renowned centre for
learning and craft but also an influential one as the
monks trained on this island travelled all over Europe,
in the tradition of their founder the first Irish perigrinato
pro Christi (traveller for Christ), reviving Christian
communities devastated by barbarian invasions.

Of some importance, and later controversy, as
mentioned earlier, both regarding religious as well as
artistic practice, was the influence of the Irish monks

Illustration 12. Hugo of
St Victor an Augustinian

monk (died 1142). This late
12th century illustration of
the works of Hugh of St

Victor is now in the
Bodleian Library, Oxford.

Illustration 13. Carpet
Page, Book of Durrow,

folio 192 verso.

Illustration 11. Master in
disputation with pupils in
opening of Aristotle’s De

Interpretatione (early 14th
century) belonged to Pope

Gregory XI (1370-78).
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on Lindisfarne. In 635 the Irish monk Aiden (Illustrations
14 and 15) left Iona at the invitation of the Northumbrian
King, Oswald, who had been in exile as a young man on
Iona. Aiden’s mission was to preach to the English and
Oswald granted the island of Lindisfarne to him as his
Episcopal see. On his death in 651 he was succeeded
by Finn and then by Colman, both from Columban
monasteries.

After the Synod of Whitby in 664, which was promoted
by the English Church at Canterbury in an attempt to

reduce the influence of the Celtic Church in religious
practice, Colman returned to Iona with thirty-two
monks. He was succeeded at Lindisfarne, at first by
Tuda and then by Eata, Abbot of Melrose, both of whom
had been trained by the Irish. Whitby, it should be
stressed, was promoted by Canterbury to lessen the
Influence of the Celtic Church in religious practice,
which was more about style than substance.

The centre of scholarship within the monastery was
the scriptorium where the monks spent long hours, often
in trying conditions, transcribing copies of numerous books
needed to fulfil the duties of the clergy. The importance of
books to Christianity cannot be disputed and is reinforced
by the number of illustrations in early manuscripts, both

of Irish and Continental origin, depicting Christ, the
apostles or saints holding a book as well as kings,
teachers and students.(Illustrations 16, 17 and 18)

Much of our knowledge of the process of book
production is also found in manuscripts produced in
monastic scriptoria in the form of illustrations made by
the scribes themselves or by the illuminators. Within
the larger illuminated initials we find illustrations of
scribes at work at their desks, (Illustrations 19, 20, 21
and 22) of various calligraphic practices (Illustrations

Illustration 14. St Aidan. Illustration 15. Stained
glass window depicting

St Aidan.

Illustration 16. Christ
with Book  Book of Kells

“Christ Attended by
Angels” (folio 32 verso).

Illustration 17. St John
holding his Gospel.   Book
of Kells (folio 291 verso).

Illustsration 18. King
Henry the Pius.  Henry II
carrying one of the Gospel
books he commissioned c

1020. Bamberg State
Library.

Illustration 23. The
monk Eadwine, prince of
scribes, mid-12th Century
in Psalter in Trinity College,

Cambridge.

Illustration 24. Peter
Lombard as the bearded

scholar (early 13th Century
manuscript of Lombard’s
Great Gloss on St Paul).

Illustration 26. Gospel of
St John depicts the apostle
writing his gospel. Rouen

Library, early 13th Century.

Illustration 25. Female
scribe. The poetess
Christine de Pisan.
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23 and 24) and of parchment sellers (Illustrations 25
and 26) as well as manufacturers. (Illustrations 27 and 28)
Larger illustrations depict methods of storing books, tied
with cords to maintain their shape while in the process
of production (Illustration 29) as well as leather bound
and tooled books kept on shelves in book cupboards
(Illustration 30) or in book chests when completed.
(Illustration 31) We also have evidence of the book satchel,
which provided safe and accessible transport for precious
books when the monk travelled. (Illustration 32)

Illustrations 23 and 24. Various calligraphic practices
depicted in manuscripts as decorated letters

Row 1. Ruling up a page.
Row 2. Writing with a quill pen; eraser held in left hand.
Row 3. Sharpening a pen.
Row 4. Illuminator applying gold.

Illustrations 25 and 26.
Parchment seller and a
parchment seller’s shop.

Illustration 27.  A
parchmenter with skin

stretched on frame using
his scraping tool, a

lunellum.

Illustration 28.  Modern
day production of vellum
using traditional method.

Illustration 29. Roman de Troie (early 14th century)
illustrates the tantalizing book cupboard.

Illustration 30. Codex
Amiatinus has this large
frontispiece illustration of
the Old Testament prophet

Ezra.

To be continued.
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Illustration 31. Full page
miniature prefixing The

First Bible of Charles the
Bald.  Scenes from life of
St. Jerome distributing

manuscripts of the Bible. Illustration 32.  A 15th century book satchel for the
9th century Book of Armagh used by travelling monks.

IN BOOKBINDING, glue can sometimes mean paste
but paste is never glue. Generally, glues are animal
or polyvinyl acetate/vinyl acetate ethylene (PVA/EVA)

adhesives and pastes are cellulose/starch adhesives.
Adhesives should be chosen for their flexibility, strength,
non-shrinkage, good aging characteristics and reversibility.

Making your own adhesive can be beneficial in the
long term, as, among other factors, most proprietary
brands do not list all of their ingredients. However, with
any of the following animal, cellulose or starch recipes,
it is highly recommended that you use only distilled
water. Tap water varies from town to town, or suburb to
suburb and can yield a great variation in pH levels. Please
bear in mind that the more acidity you add (whether it
is in the paper, the boards, the covering materials, or
the adhesive) the shorter the lifespan of your book.

Animal Glues
All animal glues are essentially collagen reduced to
gelatine. Gelatine has been used as an external paper
sizing for centuries and it still maintains the wrinkles
in crêpe paper. Animal and fish-based adhesives are
available dry in granulated, sheet, or cake form, as cold
liquid glues, or in jelly form. As a general rule, the
paler the powdered animal glue, the higher is the quality
(which usually equates to cost) and the less odour it
emits when heated.

Nearly all animal glue recipes are best made in a
container placed in a double boiler or water bath so
that the mixture is not in direct contact with the heat
source. Because of the relatively low temperatures
needed for animal glues, other heating suggestions are;
placing the glue mix container in an electric frying pan
with an adequate amount of water; using an electric
baby bottle warmer; or, a leg wax warmer. Genuine glue-
pots are available from overseas and cost around $200.

Do not heat animal glues to boiling point (100°C) as
protein strands will breakdown and greatly weaken the
glue or even destroy its adhesive abilities. Repeated heating
causes yellowing and decreased viscosity and strength.

Isinglass
Isinglass is made from dried fish bits and can be cooked
into glue. Today, isinglass finings are commonly used
as a processing aid in the brewing and winemaking
industries to accelerate the clarification of beer and
wine. As such, genuine Isinglass is sometimes available
from good home brewing suppliers, but be aware of
artificial/substitute isinglass.

As parchment is so sensitive to moisture, isinglass
is also used in that particular area of restoration and
conservation. Isinglass also has a greater adhesive
strength than many of the other glues used for
parchment repair. Pieces of dried isinglass are soaked

Adhesives
Reprinted from the Western Australia Craft Bookbinders Guild

with the permission of that Association
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to soften and swell and it is then cooked slowly in a
double boiler, or water bath, at 45°C while being stirred.
A small amount of gum tragacanth, dissolved in water,
is added to the strained isinglass solution to act as an
emulsifier. Isinglass can be reactivated with an ethanol-
water mixture.

It can also be used to coat tissue or goldbeater’s
skin. For this use the isinglass is heated with a few
drops of glycerine or honey.

Parchment size
Parchment size is made by cooking parchment scraps
in water and straining. Upon cooling it forms a gel which
can be sliced and dried for later use. Heating prior to
the addition of alcohol seems to allow more alcohol to
be added. However, excess alcohol alters parchment
size.

Rabbit Skin
Rabbit skin glue is available in dried and powdered form
from some art supplies stores and hardware stores. In
a coarser form, it may be found under the label of
Joiner’s Pearl Glue or Hide Pearl Glue at specialist
woodwork stores. Its advantages are; very fast bonding,
very low ‘creep’ (which is the tendency of some glues to
move when under stress), and, it may be readily removed
a poultice of paste.

Vinyl Acetate Emulsions
Vinyl acetate is synthesised from acetylene and acetic
acid. These water-based emulsion adhesives are most
often polyvinyl acetate (PVA) homopolymers or vinyl
acetate ethylene (VAE) copolymers. Homopolymers
require the addition of an external plasticizer to remain
flexible. The most common external plasticizer used is
dibutyl phthalate. PVA can be internally plasticized by
copolymerization with ethylene or polyvinyl alcohol to
create EVA/VAE adhesives.

Vinyl Acetate adhesives cure to a semi-soft state,
which allows the spine to be more flexible. While
bookbinding emulsion adhesives do not crack, they do
have relatively weak ‘page-pull strength’ - that is, pages
can be pulled out of a ‘perfect-bound’ book fairly easily.

Although it may be from weeks to centuries, all vinyl
acetate products eventually degrade and produce acetic
acid and other noxious products. The key is finding the
adhesive that remains flexible, strong, stable and
reversible over the greatest length of time.

Most commercially available adhesives contain: 30–50%
polymer solids, 1–3% surface active agent, 0–3%
protective colloid, 1–3% initiator, 0–1% modifier, 0–5%
plasticizer, 0–1% buffer, and 50–70% water. Solvents
(usually toluene), natural gums and starches, as well
as various cellulose ethers are used as thickeners.
Buffers, if included, might be calcium carbonate or
calcium acetate. Fungicides are added to many formu-

lations to reduce the chance of mould growth. These
additives can affect aging characteristics radically and
may change from batch to batch.

Polyvinyl Acetate (PVA)
PVAs have been commonly used in Europe for the past
seventy years and in the US for the last forty years.
These periods may assist in deciding what treatments
to use when restoring books.

PVA emulsions with little or no plasticiser, such as
woodworking white glue, will become hard and brittle
after a relatively short time. Adding a plasticiser will
soften the PVA polymer and significantly reduce
brittleness.

Adding a plasticiser to PVA (that is, externally
plasticising) will generally provide a considerably
stronger bond than an internally plasticised copolymer
(VAE). This is because the externally plasticised
emulsion will harden as plasticiser ‘off-gases’ into the
environment or paper stock during aging. In addition,
this increase in strength stabilises in time and the loss
of plasticiser can be detrimental to other properties,
such as flexibility and cold-temperature resistance.
Frozen PVA emulsion will lose all adhesive abilities.

In general, the shelf life for most PVA adhesives is
nine to twelve months at 5-49°C. PVA suitable for
bookbinding is cheaper than EVA.

Vinyl Acetate Ethylene (EVA)
Common usage has caused Vinyl Acetate Ethylene (VAE)
dispersion to be misnamed EVA. Strictly speaking, EVA
is a solid and VAE is a dispersion. No matter. The binding
industry and some conservators, due to its inherent
flexibility without external plasticisers, generally prefer
‘EVA emulsions’. Most ‘emulsions’ are technically
dispersions.

EVA is considered more stable than formulations
containing plasticizers added to the adhesive, that is
PVA. EVA is also reversible in water for a longer time.

Cellulose Pastes
The first industrial production of methylcellulose began
in Germany during the 1920s. Cellulose ethers are made
from wood pulp or cotton linters that have been
recrystallised with sodium hydroxide. The “alkali”
cellulose then undergoes methylation or etherification.
The product is neutralised with acids and the cellulose
ether is isolated and purified by extraction of salts and
by-products. The product is then dried, milled, and sifted.
Viscosity of the final product is determined by the pre-
treatment of the cellulose raw material and by
subsequent oxidation of the finished product to the
desired molecular weight.

All the cellulose derivatives listed are very common
in the food and cosmetics industries. Look for the additive
numbers 461, 463 and 464.
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Cellulose ethers are available as fine to granular
powders which range in colour from white to yellow.
Each cellulose ether is available in several grades of
purity and in a range of viscosities.

In bookbinding and paper conservation, cellulose
ethers have been used alone or with starch pastes. Their
moisture holding, surfactant, and anti-redeposition
properties are used as poultices for removing stains,
old adhesives, and other accretions. Dilute solutions
are used for sizing or resizing paper. Cellulose ethers
have also been used for consolidating flaking media in
art and manuscript restoration.

Anti-oxidants or plasticizers (such as glycerine) are
possible additives. Like cellulose, all cellulose ethers
will suffer from chain breaking through oxidation. This
oxidation is accelerated by light exposure. The extent
to which degradation occurs varies widely among the
many types of cellulose ethers. Sodium
carboxymethylcellulose and methylcellulose are the most
stable. Hydroxypropylcellulose has been found to have
intermediate stability.

Granular grades of cellulose ethers dissolve more
easily in water than the finer powders. Granular or
coarse types should be added to vigorously stirred water.

Methylcellulose
One of the most common forms of methylcellulose is
wallpaper paste. The benefit of using wallpaper paste is
that it is readily available as an adhesive, rather than
as a food or cosmetic additive. However, besides the
additional cost, fungicides and other unknown chemicals
are added.

Methylcellulose is a relatively weak adhesive that
may not be strong enough in some applications.
Methylcellulose has been used to line degraded wood
pulp papers where it acts as an easily reversible adhesive
which also resizes weak paper surfaces. Methylcellulose
has been used to swell scratches and abrasions on
leather and for changing the saturation of blanched
colours. A 2.5–3% solution of methylcellulose can be
used as a poultice to draw up water stains, water-soluble
adhesives, etc., where controlling the degree of wetness
is important. Methylcellulose is pH-neutral and can be
mixed with starch pastes or PVA adhesives. Look for a
higher viscosity as an adhesive and a lower one for sizing.

Hydroxypropylcellulose (HPC)
Hydroxypropyl cellulose is a non-ionic cellulose ether
adhesive soluble in water, alcohol, acetone, and many
other solvents. A 2% solution in ethanol or isopropanol
has been used as a consolidant for red rot leathers. It
is also soluble in many other solvents, including water.
Its higher molecular weight increases tensile strength
and elasticity. The viscosity is unchanged over a pH
range of 2–11, with the most stable viscosity at pH 6–8.

Once dried, the film is soluble in water, ethanol,
and acetone. The propyl groups cause it to be more

hydrophobic than methylcellulose, therefore giving it
good solubility in polar organics.

HPC is insoluble in water below 40–45°C, therefore
prepare a slurry in hot water (above 50°C) and allow to
sit for several minutes, maintaining temperature to
prevent lumping. Add main volume of cold water and
stir until dissolved, approximately ten minutes.
Alternatively, add HPC powder to a blender, run approx-
imately ten minutes, or until a lump free solution is
obtained. Allow to stand for several minutes before use.

Sodium Carboxymethylcellulose (CMC)
Sodium carboxymethylcellulose is an anionic water-
soluble polymer derived from cellulose. It is an adhesive
in concentrations of 2.5%–4% and is available in a range
of viscosities. When mixed with distilled water it does
not need refrigeration, nor does it spoil. Its pH is between
5–8. Sodium CMC may be used on its own for linings or
it may be mixed with a starch paste. Sodium CMC is
more easily made in a blender. Viscosity increases over
a period of one hour.

Starch Pastes
Starches are naturally occurring polymers of glucose.
Starch adhesives have been used for thousands of years
and are still used throughout the world in numerous
industrial applications such as papermaking and textile
manufacture. Starch adhesives are derived from the
roots and seeds of plants such as corn, potatoes, rice,
and wheat.

Starch has a more intricate structure than cellulose
because its molecules have two distinct areas:
amylopectin and amylose. The exact percentages of
amylose and amylopectin for each starch is largely
responsible for its working properties. Wheat starch
contains 18–27% amylose, while rice starch contains
approximately 17–19% amylose. During paste making
the amylose and amylopectin areas of the molecule
behave very differently. The amylose fraction is
responsible for the internal strength of a starch, many
of its working properties, and for its degree of stiffening
upon cooling.

Cooked starch paste is a mixture of greatly swollen
granules, fragments of granules that have burst open,
and dissolved starch. Pastes for use in conservation are
generally prepared by first soaking the starch in water
and then cooking it in additional water. Longer cooking
time, higher temperatures, and agitation promote the
necessary bursting of the granules. And, the cooking
technique, as well as origin of the starch, affect the
characteristics of the resulting adhesive.

Clag Paste
Clag paste has been around forever. This is a ready-
made wheat paste of consistent quality but with a pH
value of 3-4 (acidity somewhere between oranges and
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tomatoes). Be aware that there is also an unknown
preservative and fragrance added, so it is not suitable
for high-end books or restoration. Furthermore, while a
pot of Clag seems useable for ages, it does grow lumps
which (just like other lumpy pastes) are the very devil
to remove wet from covering materials and very
noticeable on your finished work if you ignore them.

Flour
Plain wheat flour creates one of the world’s oldest
adhesives after it is mixed with water and cooked.

Modified Starches/Dextrines
Dextrines are modified starches whose molecular
structure has been changed through the use of heat,
acid, alkali, or other catalytic conversions. Dextrines
have been widely used for stamps, labels, and paper
tapes, where the adhesive is moistened for application.

Dextrines have been used as adhesives since the
early nineteenth century. Starch was spread on iron
pans and moistened with a dilute hydrochloric-nitric
acid solution. After heating it was dried and used as a
gum. Dextrines are often mixed with animal glue, gum
Arabic, or gum tragacanth. Frequently, blends of different
dextrines are used and borax is a common additive to
increase tack. There are three major types of dextrines:
white, yellow, and British gums.
1. White dextrines are prepared by roasting at 107.2°C

in the presence of acid. These dextrines are then
neutralised with some alkaline material such as
ammonia. They are used in 50% concentrations. The
colour is white.

2. Yellow (or canary) dextrines are prepared by roasting
starch with acidic catalysts at high temperature.
Colours vary from light yellow to dark brown. Suitable
concentrations are between 50–60%.

3. British gums are prepared by roasting starch up to
148.8°C without using acid. These dextrines are usually
dark coloured and exhibit high solubility in warm water.
They are used in concentrations of 10–35%.

Generally, dextrines are much more soluble in water
than the source starch because processing has lowered
the molecular weight. Dextrines also have a lower
viscosity for an equal concentration as compared to
starch. Dextrin properties are based on their method of
preparation and the parent starch.

Precipitated Wheat Starch Paste
This is the primary adhesive for paper conservators and
the standard against which they judge other adhesives.
Wheat starch paste can be very strong, yet at the same
time it can be modified and manipulated for very delicate
applications. A well made paste can be diluted indefinit-

ely and retain its proportionate strength. High water
content of starch pastes may require methods to
minimize over wetting and resulting cockling and
staining. Such methods include dry linings or blotting
the adhesive prior to use. Wheat starch paste does not
adhere well to fatty grounds and is not recommended
for use with oil media.

Precipitated wheat starch is created when extracting
gluten from wheat flour to create “gluten-free flour”.
Carefully read the label if you find “gluten-free flour” at
a supermarket—it will likely be a blend of rice flour,
corn flour, methylcellulose and other chemicals.

Wheat starches are separated from flour in a wet
partitioning step when the wheat flour is kneaded with
water producing a stiff mass in which the starch is
trapped. After slight aging to allow the gluten and starch
to separate from each other, the starch granules are
washed out with water. The starch is concentrated from
the slurry by centrifuge and dried.

A disadvantage of wheat starch paste is that it
sometimes causes a faint, greyish haze in paper, for
example around mended tears. This situation can often
be remedied by using rice starch paste or an appropriate
cellulose ether.

Most recipes call for wetting the dry starch
thoroughly before cooking. Using cold water can help
avoid premature thickening and inadequate dispersion.
Too high a temperature and/or too long a cooking time
can adversely affect viscosity, adhesive strength, and
colour of many starches.

Precipitated Rice Starch Paste
Rice starch paste is preferred when very flexible, smooth,
and clean adhesion is essential. It is also very successful
for adhering fills or inserts.

This is generally considered to be a weaker adhesive
than wheat starch paste. Differing growing conditions
that result in differing amylose percentages and the
individual working habits of conservators may contribute
to contradictory statements regarding properties of rice
versus wheat starches. Possible uses are in situations
where wheat starch paste would be too strong. Some
conservators believe that rice starch paste is not as
likely to cause a greyish haze or stain when it dries.

Generally prepared by soaking the dry powder in
water, followed by cooking in additional water. The
gelatinisation temperature is usually somewhat higher
than that of other starches, about 68–78°C.

Some conservators feel rice starch adhesives swell
and release sooner than wheat starch. This property
can be utilised in mending with wheat starch paste
followed by lining with rice starch. This could allow the
lining to be applied and possibly removed without
disturbing the tear repairs.

Rice starch has less stiffening than wheat starch
paste.
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THESE INSTRUCTIONS are for a book in which the
boards are detached and the spine is detached or
is loose. The spine will be laid down on the new

spine material as the final step of the reback. New
endpapers will be fitted.

1. Completely remove boards and spine from the
binding. I often don’t trim or clean up the edges on
these 3 components, as I want to keep as much of
the original cloth to cover the new material.

2. Clean the spine. Remove as much of the spine
lining as possible – i.e. the brown coloured paper
attached to the inner surface of the spine cloth.
This is often unstable and its removal will make a
cleaner reattachment.

3. The way to do this is to either tear away the paper
(if you are lucky this is all you need to do) or lightly
moisten the paper and scrape it away with a knife.
Be careful not to get water on the outer surface,
as the cloth will probable be water soluble and
may stain or discolour. Removal can be tricky and
you may choose, as long as the paper is reasonably
stable, to just pare the edges of the spine to make
a cleaner fit when you lay it down. Removal of the
lining can weaken thin cloth, so that when it is
laid down onto the new spine, the gold titling and
blind decoration will no linger be indented.

4. Put the old spine aside.

5. Check the bookblock. If the sewing is firm, and the
block tight, then proceed to 7.

6. If the block is loose you will have to decide if it can
be strengthened sufficiently by sawing grooves at
the head and tail, outside the kettle stitches, and
laying cords in with PVA to reinforce. Bear in mind
that the block will be strengthened by the addition
of the new mull in any case. Sometimes sewing is
a necessity, but try to avoid it if you can.

7. Clean up the spine of the bookblock. Ideally, all of
the lining paper should be removed, as it is often
crumbly and will form an unstable base for the
new lining. Usually, the old mull can be left as a
foundation. Tearing it off can sometimes rip the
sewing threads.

8. Make or cut new headbands if they are missing.
Note though that many old cloth bound books did
not have headbands.

9. Cut a spine liner (usually brown paper of 100gsm
or more) the width and height of the block. Glue
up the spine with PVA, lay down new mull, with
overhangs (these will of course be sandwiched
under the new endpapers), glue again, then glue
the spine liner and lay this over the mull. Rub
down thoroughly with a bone folder.

10. Additional strength can be imparted by laying and
gluing tapes on the spine (in the same location as
they would be if they were supporting the sewing
thread), before the mull and spine lining are glued
down.

11. Lift the cloth on each board about 1cm in from the
joint. Just make an insertion and rock the knife
as you work it up to the other end. A boot knife is
preferable to a snap knife for this job. It is OK to
take up a little of the board (but not too much)
particularly if the cloth is thin and brittle. If there
are score lines or other blind decorative lines, lift
the cloth to these as they may help hide the slight
ridge caused by insertion of the new cloth.

12. Choose a piece of cloth for the new spine. Ideally
the cloth should be thin, and should be roughly
the colour of the old spine piece. There are a
number of potential complications here. Often the
spine piece is either lighter or darker, or a
completely different colour, due to the effects of
being exposed to light over time. You can do some
blending in with coloured pencils at the end of the
reback to minimise this problem. If the spine piece
is in good condition, very little of the new material
will show in any case.

13. The new spine piece should be as long as the boards
plus enough for a turn in at each end, say 4cm
(2cm at each end). The width should be the distance
from where the old cloth is lifted on one board,
and around the spine of the bookblock to where
the old cloth is lifted on the other board. Cutting a
paper template and using this to do the measuring
is the easiest way to find the correct size.

14. Use the template to cut the cloth to the correct
size. Now cut a spine stiffener, as you would when
making a case. This should, as with a case, be the
height of the boards and the width of the bookblock
at the spine—i.e. from shoulder edge to shoulder
edge.

15. The spine stiffener should now be glued onto the

Instructions for Rebacking a Cloth Cased Book
John Turner
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under-side of the new spine piece. Ensure it is
glued in the correct position. This may not be in
the very centre, as the old cloth may not be lifted
the same distance in on each board. Rub the
stiffener on to the new cloth.

16. I find it easier to attach the new spine piece in
steps. This makes it easier to line everything up
and ensure that each part is glued down properly.

17. Check that the new spine piece fits. The edges
should, with the stiffener fitted, just fall short (say
1mm) of where the old cloth has been lifted. This
helps prevent a ridge from showing under the old
cloth when the new piece is inserted. Cut to adjust.

18. Lift the old cloth on one board to where it is still
attached, and glue the upper side of the board.
Lay down the new spine piece, rub down, and then
glue under the old cloth where it has been lifted.
Lay this down onto the new piece and rub down.
Don’t rub too vigorously, as any raised detail on
the old cloth can be lost. Lightly press under a
sheet of non-stick paper (baking paper is suitable).
Again, don’t use too much pressure as glue can
seep through any breaks in the old cloth and cause
discolouration.

19. Repeat the above steps for the other board and put
the assembly aside to dry.

20. On opening the book you will see there is a hollow
between the new spine and the bookblock, as in a
normal cased book.

21. Now turn in the cloth at head and tail. If new
endpapers are to be fitted, the cloth can be laid
over the old pastedowns.

22. Alternatively, the old cloth can be carefully lifted
with a knife at the inner corners, and the new
cloth laid under this. The old cloth is then glued
and rubbed down.

23. At this point I cut new endpapers and tip them on.
Laying down is done as per a normal cased book,
with the new past downs lying over the old. An
alternative is to remove the old pastedowns by
wetting and peeling. I have moved away from this
method, as moisture can warp the boards and it
can be difficult to get a smooth surface where the
old pastedowns have been removed.

24. Now glue the old spine piece and lay it down over
the new spine. Sometimes, due to pressing and
consolidation of the spine and the sewing, the
bookblock is narrower than it was before starting
the rebacking process. In addition the spine piece
may stretch a little both when removing the old
lining material and gluing it onto the new spine. If
this has happened, the old spine piece may need
to be trimmed at the edges.

25. Rub down the old piece at the edges with a bone
folder. I often don’t rub down too vigorously on the
main spine surface, as this can flatten any impressed
and gilt detail. Instead, I rub down with the flat of
my hand and then wrap the book with an elastic
medial bandage. This imparts an even, lighter
pressure and holds the old spine onto the new
material until drying is complete.

26. Touching up and blending in of the old and new
materials (particularly at the head and tail where
some of the old material is often missing) can be
done with coloured pencils, acrylic paints or felt
tip pens.

Old cloth

Board

Liner

New spine

ALL THOSE who visited the recent exhibition at
the Queensland Museum, Mummy—Secrets of the
Tomb would have been impressed by the awe and

reverence with which the ancient body of Nesperennub
was treated, despite having a stereoscopic view of his
interior on show to everyone.

The ancient Egyptians really revered their ancestors,
but unfortunately by the time Europeans became

Mummy Paper
June McNicol

interested in Egypt in the 18th century, it was an Islamic
country and the inhabitants felt divorced from the past.
All the tombs had been robbed of anything of value, but
the mummies were still available in vast burial areas.
Things were going to change.

Dard Hunter, the doyen of papermaking in the USA,
in his classic book Papermaking. The History and Technique
of an Ancient Craft states that ‘Augustus Stanwood, who
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began papermaking in Maine in 1863 during the Civil
War (1861–65) experienced a shortage of cotton rags,
from which paper was made, so in order to keep the
mill operating, he imported mummies from Egypt.
Apparently he bought several shiploads of mummies
which he stripped of their cloth wrapping which he used,
as well as the papyrus, for making a coarse brown
wrapping paper used by grocers, butchers and other
merchants.

The only competition he encountered was from the
Egyptian railroad, for during a ten-year period, the
locomotives of Egypt made use of no other fuel than
that supplied by well wrapped, compact mummies, the
supply of which was thought at the time to be almost
unlimited.

All this appears to have been in response to an article
in the Syracuse Standard in 1885 by Dr Isaiah Deck, a

New York scientist, who pointed out the great store of
papermaking material lying idle in ancient Egyptian
tombs. The wrappings of an individual mummy could
weigh at least 30 lbs which also included embalming
substances such as valuable aromatic gums and
ambergris used in modern incenses. Dr Deck stated
that in the US, rags for paper cost 4 to 6 cents/pound
whereas the cost of purchasing, collecting and
transporting the Egyptian material would be under 3
cents/lb. So, when the shortage of rags occurred in the
Civil War, the rush was on.

Mummies weren’t only used for paper, as ‘Mummy
Unwrapping’ was a popular party entertainment. You
bought a mummy, and with friends, unwrapped it just
to see what was inside. There is no record of what to do
with the remains.

Times have changed!

BOOKBINDERS need to be aware of paper grain.
Adherence to a few basic rules in this area helps
ensure that the completed book looks good and

lasts a long time without distorting its shape.
An obvious manifestation of grain direction occurs

when pasting a sheet of paper – say an endpaper. The
sheet will stretch much more across the direction of
the grain. In other words, if the grain direction runs
head to tail, pasting will tend to stretch the paper from
joint to foredge.

In a bound book, distortion can occur in a number of
forms, including board warping and pages curling and
crinkling at the edges. If the grain runs (incorrectly) at
right angles to the head-tail axis, then the paper will
wrinkle at the foredge in the bound book, as it is
constrained at the spine side.

What is paper grain?
We are talking here mainly about machine made paper
– that is, paper that is manufactured by moving a wet
pulpy substance through a series of rollers, pressing
out the water and flattening the material until it comes
out the end as a hard, dry sheet. Hand-made paper,
produced in a mould, has some grain, but this is much
less pronounced. By the way, do not assume that because
a sheet of paper has chain and laid lines (the mesh of
lighter lines that can be seen when the paper is held
against a light) that the paper is hand or mould made.
Much ‘laid’ paper available today is machine made, with
the lines imprinted before drying.

Paper and Board Grain
John Turner

Contrary to popular belief, the grain direction (which
always runs in the direction the paper moves through
the rollers) does not come from the alignment of the
individual fibres. Microscopic examination of the fibres
shows little difference in alignment at the wet end and
the dry end. So, the grain must come from another
source, and that source is the drying method.

Machine made paper dries as it moves through the
machine rollers, but is constrained from end to end. In
other words, it can only shrink (as paper does when it
dries) from side to side. So, there is a kind of artificial

‘setting’ of the paper grain that is released when the
dry paper is again wetted. You will see this effect and
crinkling or rumpling when a sheet of machine made
paper is immersed in water and then laid out to dry.

How do we test for grain?
There are three main methods:
• The droop test. If a sheet of paper is bent gently by

hand, or laid over an edge, the grain direction will
always run in the direction that the sheet bends
easiest.

• The crimp test. If the edges of a sheet of paper are

    

Grain Direction
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pinched between the fingernails of index finger and
thumb, and moved along the edge, then transversely
to the side where the crimping effect is most
pronounced.

• The wet test. If a small piece of the paper to be
tested is cut away and wet on one side, the paper
grain will run in the direction of the valley formed.
This is a similar effect as seen in the crimp test,
and conforms to the drying hypothesis above.

• The tear test. Paper will always tear in a straighter
line when torn in the direction of the grain.

Book and box board also has a grain direction, and
in this material it is a little more difficult to determine.

Only the bending test can be used. It is best if the board
to be tested is not too elongated in shape as the long
edge will tend to bend more easily and a false reading
can occur.

Incidentally, very thin board, say 0.5mm, can be
stiffened by making use of grain direction. After the
grain has been determined, and the board cut so that
the grain runs head to tail, each side can be laminated
with a piece of cartridge paper on each side, with the
grain on this paper running across the board—i.e. from
spine to foredge. The boards should then be pressed
until dry. PVA should be used as the adhesive rather
than paste, as the former contains less water and will
have less tendency to warp the boards.

BOOKBINDING, as with many crafts and pro-
fessions, is subject to traditions and practices
that may not always appear to make sense. In

many cases though, these customs have a firm practical
basis and have developed through the experiences and
problem solving of many practitioners over time.

I have had numerous discussions with other binders
on the subject of bone folders and their value over those
made from other materials. When I started bookbinding,
individuals with much more experience than me stated
their preference for bone over other material.

Until recently I was sure that all the manuals, written
by master binders, recommended bone as the best
material. I was surprised to see in my copy of The Thames
and Hudson Manual of Bookbinding that the author,
Arthur Johnson, describes bone folders as being made
from ivory (understandable), bone, hardwood(!) or plastic(!!).
Even Bernard Middleton in his The Restoration of Leather
Bindings describes a folder as ‘formerly made from bone,
but now more often of plastic’.

I will continue to use my set of three bone folders as
I am used to the feel of them. Bone has a smooth, hard
surface, is easily cleaned and doesn’t scratch delicate
leather such as calf. I suspect that plastic (and teflon,
another recent, and rather expensive option) are in fact,
just as suitable as folder material, except that plastic
tends to be lighter in weight. Teflon folders (available
from Talas http://www.talasonline.com/) have a nice
heavy feel and should be even less likely to damage
delicate surfaces. I remain wary of wood, even if it is
hard and has a dense grain.

The subject of thread raises similar issues. Traditionally,

Old Methods and New Materials
John Turner

binders use unbleached linen for sewing. (Bleaching
takes some strength out of the fibres). This traditional
material is now a little harder to obtain than it was in
the past though.

I have always used the ‘break’ test for thread. If I
can snap a single strand pulled between two hands, I
don’t use it. If very thin thread is required, e.g. on a
book with many sections—linen thread can be
problematic in this regard.

There are various threads that blend natural and
synthetic fibres that are easily obtained. These are
becoming more popular with bookbinders, particularly
for ‘new work’, though linen remains the thread of choice
for antiquarian work. Blended threads can be very
strong, even in thin grades, particularly those that are
core-spun. These have a synthetic core running the
length of the thread, and are clad in a natural material,
usually cotton. One argument used against synthetics
is that some, such as nylon, have little ‘give’ and may
bite into the paper. This would not appear to be an issue
with a mixture having a cotton outer surface.

Some traditional but still useful tools are rarely seen
these days. One, which is easily made and contributes to
a tight, firm, sewn bookblock, is the loaded stick. This tool
looks like a cudgel. It can be made from a piece of wood
up to 30cm long, and 4cm square. One half is rounded
to form the handle; the other half has a piece of lead or
iron inserted, and is bound with leather or bookcloth.
The stick is used to beat out the swell while sewing.
Binders can also press the book after sewing to further
reduce the swell and consolidate the thread into the
paper, but even this step seems to be sometimes ignored.


