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SECTION I. INTRODUCTION TO MATERIALS 

BOOK STRUCTURE 

A book is a complex three-dimensional structure made from ten or more different materials. Its 
structure and the materials it is constructed from must be considered together if they are to 
combine effectively to protect the book and maintain its use and value. The materials used in 
books and in their repair have unique behavior patterns that affect how the book functions. 
Recognition and understanding of these characteristics is essential in making good and lasting 
repairs. In order to understand why a book's structure has failed, to decide what type of repair to 
execute, and with what materials, it is necessary to have some understanding of how a book · is 
constructed. 

MODERN BOOK CONSTRUCTION (simplification) 
Most modern books, and the majority of those which will eventually require repair, are CASE 
BOUND. Case binding, introduced in Great Britain in the 1820s, is a method by which the case 
(cover) of a book is made separately from the book (the text block and endpapers), and later 
attached to it by applying adhesive between the boards of the case and the endpapers of the 
book. This operation is known as CASING-IN. 

The textblock consists of leaves that are bound together. It is made up of either a group of folded 
SIGNATURES (sections, gatherings) or individual LEAVES. The signatures or leaves are formed 
from large sheets of paper upon which a sequence of leaves has been printed. Each sheet is then 
folded so that the leaves are in correct order, making up a signature. Individual leaves of text are 
formed when the folded edges of each signature are cut off. 

Signatures are sewn through the fold while leaves are glued together along the fold-cut edge. This 
edge is the SPINE of the textblock. How the leaves of a textblock are held together as a unit is 
vital to how well the book will function over time and through use. Books which have been sewn 
through the folds of their sections are structurally superior to those with single leaves held together 
only by a layer of adhesive. 

ENDPAPERS are attached to the front and back of the textblock along the spine edge. There are 
literally hundreds of ways in which endpapers may be attached to a text, but most case-bound 
books have tipped on endpapers consisting of a simple folded sheet. The part of the endpaper that 
is adhered to the inside of the board is the PASTEDOWN, the first leaf opposite is the FLYLEAF. 
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The spine may be ROUNDED and BACKED to form the convex spine and concave FORE-EDGE 
typical of most books. Alternatively, the case may be a FLATBACK with a flat, heavy piece of card 
or board at the spine. Either of these constructions may include ENDBANDS and/or SPINE 
LININGS. The cloth used for spine linings may be super, crash, mull, linen or cambric. Use of 
these terms, and the material they describe, vary by person, publication, institution. This manual 
will describe repairs using CAMBRIC, an unsized, ungummed linen, Some books have a paper 
spine lining on top of the cloth spine lining. The SEWING SUPPORTS (tapes or cords around 
which the sewing passes), cambric and endpapers are all a part of the attachment of textblock to 
case. 

The case is constructed from two pieces of board , a spine STIFFENER (or INLAY) and covering 
material, all cut and assembled according to specific measurements derived from the size of the 
textblock. On most books, the distance between the edges of a binding's boards and the textblock 
is the SQUARE. The head, fore-edge and tail squares should be equal. CASING IN is the process 
of attaching the case and textblock to one another through the use of adhesive. A proper fitting 
case supports the textblock and vice versa. This is a simplified summary of modern book 
construction. 

By the early 20th Century, all of the processes of bookbinding had been mechanized. Since then, 
developments have focused on making the technology cheaper, faster and more efficient through 
increased automation. The result has been a steady decline in the quality of publishers' bindings 
and a steady increase in the number of structurally failing books in libraries. 

CARE AND HANDLING OF BOOKS 

• Damage to a book is cumulative. Repeated incorrect handling and storage of a book can 
significantly shorten its life whi le proper handling and storage in a stable, cool , clean, non
humid environment (68 degrees F plus or minus 2 degrees, 50% rH with a maximum change of 
plus or minus 5% per month) can prolong its life. Conditions that promote mold and mildew 
growth (high humidity and warm temperatures) will also increase the rate of book/paper 
deterioration by accelerating the aging process and the formation of acids. 

• Books and other Library materials should be handled correctly and carefully at all times. 
Documents, maps, and book covers should not overhang their support (tabletops, shelves, 
etc.), they should sit squarely on it and away from the edge. Photographs should be held at 
the edges to prevent damage to the emulsion. 

• Documents and open volumes should not be leaned upon. Do not place heavy objects on 
them. If a book will not lie flat, do not force it to do so. 

• Book supports and hand weights should be used as appropriate to facilitate safe handling of 
documents. 

• Remove books from the shelves by grasping them around their "waist", pushing the adjoining 
books inward if necessary. Do not pull books off the shelf by their headcaps. 

• Place similar sized books vertically next to one another on the shelf, packing them neither too 
loosely nor too tightly. 

The use of pressure-sensitive adhesive tapes, paper clips, marking pens, "post-it" notes and dog
ears should be strongly discouraged. 
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GRAIN DIRECTION 

Virtually all of the materials used in making or repairing a book have a grain direction. The grain 
direction is a result of the aligning of fibers during the manufacture of the material. Materials fold 
more easily, exhibit more strength and less dimensional variation parallel to the grain. 

THE IMPORTANCE OF GRAIN DIRECTION IN BINDING MATERIALS CANNOT BE OVER
EMPHASIZED. 

In every binding and enclosure, the grain of the materials- the text paper, the board , the cloth or 
paper of the binding , etc. -should run parallel to the spine, from head to tail. 
In BOOK CLOTH and other woven fabrics, the grain direction runs with the finished edge, or 
selvage, i.e. along the long warp threads that run parallel to the length of a roll. The warp threads 
are straight while weft threads are slightly wavy. All cloth used in a binding should be cut so that 
the warp threads run parallel to the spine of the book. 

There are two easy, non-destructive ways to find the grain direction of PAPER. 

1. VISUALLY. Many papers, including some Japanese tissues, have "chain" lines that are lighter 
than the rest of the paper, usually about 1" apart and visible when the paper is held up to the 
light. The grain is virtually always parallel to these lines. Where chain lines are not visible 
(WOVE PAPER) method 2 must be employed. 

2. BENDING. Gently bend the sheet in one direction and then in the other, without making a 
crease, while observing its resistance to light pressure. The direction with the LEAST 
resistance is the direction of the grain. 

The method for determining grain in thicker paper products and BOARD is somewhat different. 
Place the board on a flat surface and bend one edge by placing your thumbs underneath and your 
fingers on top. Bend one edge and then the other. In bending with the grain, the palm of your 
hands and your fingers will rest on the board and curve with it , in bending against the grain, your 
hands are forced to cup away from the board. 

Paper and cloth stretch and wrinkle more ACROSS the grain than along it, a fact which is 
especially important when using adhesives. 

ADHESIVES 

Several kinds of adhesives are available, each having different properties and uses. Ideally, 
adhesives used in book repair should conform to the following specifications: 
• pH within the range 5. 5 - 8. 5 
• colorless and not liable to subsequent discoloration 
• easily reversible, even after the passage of time 
• should not shrink excessively on drying 
• flexible without excessive stiffness and brittleness 
• resistant to mold growth 
• low in additives and free from calcium and zinc chloride 
• no alum should be present 
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APPLYING ADHESIVES 

• "Gluing" refers to the use of PVA, "pasting" refers to the use of paste. It is important to learn to 
use the proper terms for materials and processes not only to avoid confusion but in order to 
understand professional literature. 

• The size of the surface receiving the adhesive determines the size of the brush used. 
• Use different brushes for glue and for paste and be consistent. DO NOT use a natural bristle 

brush for PVA. 
• Paste from the center out toward the edge of the material using a brushing motion. The more 

one brushes, the more paper will stretch with paste. 
• Glue from the center out toward the edge of the material using a stippling motion. 
• Always put waste paper under your work. Fold over and remove waste as you work to avoid 

getting adhesive where you don't want it. When pasting out Japanese tissue, it is easier to 
work on scraps of Mylar than on paper. The scraps can be washed and re-used. 

• A thin, even coat of adhesive makes the best bond. Too much adhesive will ooze out at the 
edges, create bubbles beneath the surface and generally make a mess. 

• Don't leave a brush with PVA out in the air for extended periods of time, it will be virtually 
impossible to recover. 

• If you put your brush in water in between uses, be sure to remove all of the excess water 
before re-using. 

• Never rub down with a bone folder directly. Rub down through clean, unprinted waste paper. 

GENERAL WORKING TIPS 

• Do not eat/drink in the work area. Food residue can stain book materials and encourage pests. 
• Keep your work area clean and tidy; don't have more materials out than you need for the task 

at hand. 
• Batch similar tasks. 
• Wash your hands frequently. 

MEASURING 

• Always use a sharp pencil. The width of a mark will affect a measurement. If marking for 
cutting, recognize where YOU cut in relation to your mark- some people cut to the right, to the 
left, in the center of their mark. Be aware of what you do, and do it consistently. 

• Measuring with a ruler only works if a surface is flat. Often it is faster, and even more accurate, 
to either mark the measurement on a strip of paper and transfer the measurement to the 
material to be cut or to place the item to be measured directly on the material. 

• If a relatively small measurement is to be used more than once, use dividers. 
• Use your eye. There are times when measurements do not need to be exact. Train your eye to 

approximate 1 ", 1 /2", 1 /4", and 1 /8" distances. With practice you will become quite accurate. 
• When preparing to cut board or paper, make sure you are starting with a right angle. Don't 

assume that a piece of board or paper from a drawer/shelf is square. 

MEASURE TWICE, CUT ONCE! 
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CUTTING WITH A SCALPEL AND RULER 

Trimming endpapers and other small scale, precision cutting is usually done with a scalpel and 
ruler. 
• Work on a surface that allows you to bend at the waist so that the weight of your upper body 

can be put into the work. 
• Always place a self-healing mat or scrap board beneath your work to protect the bench 

surface, insure a clean cut and extend the life of the blade. 
• Do not attempt to cut "across" your body. 
• Make several light cuts rather than one heavy cut. 
• Never apply extreme pressure when cutting with a scalpel - a tiny flaw in the metal can cause 

it to snap and lead to serious injury. 

SCORING AND FOLDING 

To score, place a ruler at the designated place and draw the point of a bone folder firmly along the 
edge 2 or 3 times. The surface will be indented and easier to crease. Be aware of the thickness of 
the bone folder and how it marries up with your mark. To score exactly on a mark, put the point of 
the bone folder on it and bring the edge of the ruler up beside the bone folder. Mind the grain 
direction! (Grain direction can be found by gently bending the sheet in one direction and then in 
the other, and observe its resistance to light pressure. The direction with the LEAST resistance is 
the direction of the grain.) 

When folding the scored edge, bend the material over, line up the edges, press down and flatten. 
If folding down a large piece of paper, align the edges, press down in the center of the fold with 
your thumb, and bone the crease from the middle outwards in one direction and then in the other. 

FURTHER READING 

Some of the instructions and illustrations to follow have been adapted from published sources. For 
additional information, particularly illustration, these sources may be consulted, bearing in mind 
that some techniques differ. 
Books: Their Care and Repair, Jane Greenfield; The H. Wilson Co., NY; 1983. 
Library Materials Preservation Manual, Hedi Kyle; Nicholas T. Smith, NY; 1983. 
Book Repair Manual, Robert J. Milevski, Illinois State Library; 1988. 
Conservation Treatment Procedures, Carolyn Morrow, Libraries Unlimited, Inc. , CO; 1982. 
Bookbinding and the Conservation of Books, Matt T. Roberts and Don Etherington, Library of 
Congress, Washington D.C., 1982. 
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SECTION II. TECHNIQUES 

BASIC CLEANING AND REPAIR OF PAPER 

The following general instructions are only intended for use on printed materials, either the leaves 
of a book or flat paper. DO NOT attempt to clean, flatten or repair works of art, maps with media 
such as watercolor, pencil , pastels, paints, etc, or posters with colored inks in this way. 

Mold spores and high concentrations of dust can be hazardous to health and are easily 
transported throughout the atmosphere. The methods listed below should not be employed to 
clean mold or mildew damaged items. 

Before any attempt is made to treat paper, its individual condition must be assessed. Brittle paper 
should not be treated, except by a properly trained technician. 

DRY (MANUAL) CLEANING OF PAPER 

Dirt causes physical damage to paper by abrading the fiber structure and ink films. It also attracts 
moisture and with it, atmospheric pollutants such as sulphur dioxide. The moisture could 
encourage mold growth because spores are often present on the surface dust. A secondary 
consideration is that the appearance of the paper and ink is marred by the presence of dirt. 
Mechanical aids for removing surface dirt and dust are as follows: soft brush; duster; erasers. 

Paper must be dry before commencing mechanical cleaning. Careful choice of cleaning aide and a 
gentle action are needed to protect the paper and the media on it. Erasers should always be used 
at a right angle to the edge of the item - never parallel to it. All eraser crumbs must be cleaned 
away. 

• Brush surface dirt off with a soft brush, working with a gentle stroke from the center out toward 
the edges. Any motion in from an edge is likely to result in a tear. Be particularly careful around 
existing tears. 

• Document cleaning powders or pads may be used for further cleaning. Lightly sized, "soft" or 
"woolly" paper should not be cleaned beyond light brushing as they will not respond well to 
erasers. 

• The pads or powders should be used with a circular movement, starting in the center. When 
near the edges of the paper, only work outward and at a right angle to the edge. 

• Do not use erasers of any kind on coated "art" paper or on colored printing. 
• More abrasive erasers may seem to be effective at removing a mark but may also tear, 

wrinkle, abrade and damage the item. 
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FLATTENING PAPER 

As stated above, discretion must be used when executing even these basic treatments. Different 
papers respond differently to atmospheric and inherent conditions as well as to handling. Paper is 
easily stained by water and greatly affected by moisture. 
BE CONSERVATIVE!!! 
Coated "art" papers should not be exposed to water, nor should any colored media, except by a 
properly trained technician. 

• To flatten a crease in paper, carefully unfold it. Place a clean board scrap under the fold line 
and gently but firmly rub down through a waste sheet with a bone folder. If the crease is not 
reduced or removed, then proceed, with caution. Place a piece of blotting paper beneath the 
crease. With a moist, not wet, cotton swab or 000 brush, paint along the crease line on the 
"peak" side. Place another piece of blotting paper on top, put between boards and beneath 
weight until dry. 

• If an entire leaf needs to be flattened, an "air mister'' can be used to dampen 2 sheets of 
blotting paper. The item is placed between the 2 dampened sheets and the whole 'sandwich' 
put between boards and beneath weight to dry. If the item is a leaf in a book, precautions must 
be taken to prevent moisture from migrating to adjacent leaves. 

PAPER REPAIR USING JAPANESE TISSUE AND WHEAT STARCH PASTE 

Traditional paper repair, using Japanese tissue and paste can be time consuming . Most important, 
however, is the fact that only paste and Japanese tissue repair has been absolutely proven to be 
reversible. 
For general collections purposes, the leaves of a book need only enough mending to allow them to 
be used without further damage. Documents that are to be encapsulated requ ire only minimal 
mending. 
• When repairing a leaf of a textblock, the open book must be appropriately supported to insure 

that it will not be damaged during execution of the repair. The mended leaf will need to dry 
between blotters and beneath weight and the book must be positioned to support this. 

• A Japanese tissue should be chosen that is compatible to the leaf in weight and tone. The 
repair should not be stronger than the material upon which it has been placed. Tissue should 
always be torn, not cut, as the feathered edge not only blends the repair in well , but, more 
importantly, distributes the stress of the join more evenly. 

STRAIGHT TEARS 

Straight tears are characterized by the absence of protruding fibers from the edge of the tear. 
Usually, these tears have followed the grain direction of the paper. 
1. Place waxed paper or a scrap of mylar beneath the tear. 

2. Tear a piece of tissue wide enough to extend 1 /8" or less on either side of the tear. 

3. Apply paste to the tissue and place it over the tear, stretching the tissue as little as possible. If 
working at the edge of a leaf, allow the tissue to extend beyond the edge of the leaf; it can be 
trimmed later. Note: when applying paste to Japanese tissues, it is easiest and most effective 
to brush paste out onto a scrap of mylar or a litho stone, lay the Japanese tissue on the pasted 
surface, rub down through waxed paper, remove the tissue and position it on the tear. 

4. With waxed paper on either side of the leaf, rub down to set the tissue. 
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5. Sandwich the leaf between polyester webbing and blotting paper and beneath weight until dry. 
If the weight is removed before the repair is completely dry, the leaf may cockle. 

CURVED, FEATHERED TEARS 

Generally, curved tears are characterized by a greater number of protruding fibers than straight 
tears. There are 2 types of repair that can be used to repair these tears. If enough fibers protrude 
from the edges in a feathered tear, the first and simplest repair can be used. 

1. Place waste paper (preferably of a darker color than the torn leaf) under the tear. Gently lift up 
the top layer of the tear so that you can clearly see the exposed fibers of both edges. Align the 
fibers properly. 

2. Use a 00 or 000 brush to paint a thin coat of paste over the exposed fibers on both edges of 
the tear. 

3. Discard the waste and replace with waxed paper. 

4. With waxed paper on either side of the leaf, rub down to set the tissue. 

5. Sandwich the leaf between polyester webbing and blotting paper and beneath weight for at 
least 2 hours. If the weight is removed before the repair is completely dry, the leaf may cockle. 

When there are not enough fibers protruding from the edge of the tear: 

1. Lift one part of the tear and either work on a light box or insert dark colored paper into the tear 
so its outline is clear. 

2. Place a piece of mylar larger than the tear on top. 

3. Roughly cut a piece of tissue large enough to accommodate the shape of the tear plus 3/4". 
With a 000 brush, a ruling pen, or a dissecting needle, draw a line on the tissue closely 
following the contour of the tear and allowing for as little overlap as possible. 

4. Remove the mending tissue from the mylar and gently pull the custom repair piece free. 
Remove the mylar from the leaf. 

5. Lay the repair tissue onto pasted out mylar or litho stone. 

6. Carefully position the repair tissue on the tear, pasted surface down. Using tweezers may help. 

7. With waxed paper on either side of the leaf, rub down to set the repair. 

8. Sandwich the leaf between polyester webbing and blotting paper and beneath weight for at 
least 2 hours. If the weight is removed before the repair is completely dry, the leaf may cockle. 

These 2 repairs can be combined when appropriate. 
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TIP-INS 

Tip-ins are loose leaves or groups of leaves that must be inserted into a bound volume. They are 
usually errata slips, tables of contents, indexes, or replacement leaves for those that have been 
lost, cut, torn out, or misprinted. These materials are most frequently in one of four formats, each 
of which requires a different treatment: 
• a single leaf 
• several single leaves 
• a folded sheet 
• several folded sheets, one inside another, i.e. a signature 

"Tipping in" is applying a narrow line (1/8" maximum) of adhesive along the gutter margin of the 
leaf. Sufficient margin is needed to accommodate the adhesive and to permit all text on the 
inserted leaves to be read. If there is not sufficient margin, the leaf or leaves may be inserted with 
a paper hinge. 

Single leaves are easily tipped in, but judgment must be used when tipping in a number of leaves. 
If the inserted material is too thick, it will strain and possibly damage the binding. It is not possible 
to issue an absolute rule with regard to the maximum number of leaves that should be tipped in 
because the thickness and condition of paper varies. A very general guideline is 10 leaves. If a 
large number of leaves is missing from a book, replacement, reproduction, or commercial binding 
may be necessary. 

Judgment must be used when selecting the type of adhesive and, if necessary, hinge material. In 
many cases, PVA or PVNmethyl cellulose mix can be used but in the case of brittle or otherwise 
fragile paper or where reversibility is important, only paste and Japanese paper should be used. 

PROCEDURE FOR TIPPING IN SINGLE LEAVES 

Materials: Adhesive, small brush, scalpel , ruler, Japanese paper or archival paper, bone folder, 
waste paper, waxed paper, pressing board and weight. 

Time: 5 minutes per item. 

1. Square the inner and top edges of the tip-in. If the inner margin (gutter edge) of the tip-in 
differs from that of the textblock, trim that edge only. 

2. Place a ruler 1/4" from the gutter edge of the tip-in and score with a bone folder. While the leaf 
will be inserted flat, this score mark will allow the leaf to flex from this point. 

3. Put the tip-in on a waste sheet. Place another sheet of waste on top aligned with the score 
mark. This exposes only the area that you want to receive adhesive. Glue/paste out the stub. 

4. Position the tip-in as far into the gutter of the book as possible. Using a bone folder, gently rub 
down the tip-in (through waxed paper). 

5. Place clean waxed paper into the book on either side of tip-in to protect adjacent leaves from 
cockling. 

6. Close the book and let it dry under a weight before removing the waxed paper. 

7. When dry, trim the tip-in as necessary (see "TRIMMING TIPPED-IN LEAVES" below). 
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PROCEDURE FOR HINGING SINGLE LEAVES FOR TIP-INS 
In cases of brittle/fragile paper or narrow margins, a tip-in may have to be hinged with a strip of 
Japanese paper. 

1. Trim the tip-in to size, as above. 
2. TEAR a strip of Japanese paper (selected for its appropriate weight and color) about 'W' wide 

and just longer than the tip-in. 

3. Using waste paper, mask out the tip-in so that only about 1/8" of the gutter edge is exposed 
and apply paste to it. Remove the waste sheets. Place the strip of Japanese paper over the 
pasted area. 

4. Rub down gently, sandwich between polyester webbing and blotters and place beneath boards 
and weights until dry. 

5. When dry, trim the excess tissue at the head and tail. Fold the Japanese tissue along the edge 
of the tip-in , creating a V hinge, or guard. 

6. Paste out the hinge area only, remove waste, position the hinge as far into the gutter as 
possible and gently rub down. 

7. Place waxed paper into the book on either side of the tip-in to protect adjacent leaves. Let dry 
under weight. 

PROCEDURE FOR TIPPING-IN SEVERAL LEAVES 

1. Trim the leaves to size, as above, with the exception of the last leaf. Trim the last leaf about 
3/8" wider at the inner margin than the others (this will be used to create a hinge) and set it 
aside. With the remaining leaves, place the first aside and the next five on a waste sheet with 
1/16" of the (verso) gutter margin of each exposed. Place another waste sheet 1/16" from the 
edge of the top leaf and apply adhesive to the exposed areas all at once, brushing away from 
the edge of the leaves. 

2. Separate the leaves and quickly align the glued edges. Place the set aside first leaf on top of 
the glued out leaves. Rub down with a bone folder through a waste sheet. Repeat step 1 until 
all of the leaves, with the exception of the last leaf, have been glued and aligned. Adhere the 
set aside last leaf by aligning its fore-edge corners with those of block of adhered leaves; its 
extra 3/8" will extend past the gutter edge. 

3. Place block face down on clean waste paper and put another clean waste sheet on top of it, 
exposing the hinge plus 1/8". Glue out hinge, remove waste, wrap unglued side around the 
block of tip-ins and carefully insert as far as possible into the book. Gently rub down. 

4. Place waxed paper into the book on either side of the tip-in to protect adjacent leaves. Let dry 
under weight. 

PROCEDURE FOR TIPPING-IN SEVERAL FOLDED SHEETS 

1. Remove staples, if any. Place the folded sheets into the book, check margin alignment and 
trim as needed. 

2. Tear a strip of Japanese paper or cut a piece of archival paper, grain long , about 3/4" wide and 
equal to the height of the sheets. Fold this strip in half lengthwise and place it around the 
folded edge of the sheets, creating a guard. 

3. Sew the guard and the folded sheets together using the butterfly stitch (pamphlet sewing) and 
the appropriate number of holes for the size of the sheets. 
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4. Using waste sheets to protect the text material, paste/glue out the outside of the guard. 
Remove waste and place as far into the book as possible. 

5. Rub down and insert waxed paper on either side to protect the adjacent sheets. Let dry under 
weight. 

Note: This procedure may also be used to repair a loose signature. 

TRIMMING TIPPED-IN LEAVES (IF NECESSARY) 

After the adhesive has been allowed to dry completely, a leaf/leaves may be trimmed to size. 

1. Place a cutting board under the leaf/leaves to avoid cutting any other leaves of text. 
2. Place a ruler on top of the leaf to be trimmed, close the book, align the ruler with the edge of 

the textblock, and trim with a scalpel. Make several light cuts rather than one heavy cut. 
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HINGE TIGHTENING 

This repair is for use in case bound books when the textblock is loose in its case, i.e., it is pulling 
away from its cover but the cover material, endpapers and spine linings remain intact. Possible 
causes for this problem are: inadequate publisher's binding, 
poor adhesion in the hinge area; rough handling; improper 
shelving practices; inadequate rounding and backing or a flat
back spine, especially on a heavy book; normal wear and tear 
from frequent use. If left unrepaired, the hinge and/or 
pastedown will tear, causing the textblock to separate from the 
case partially or fully and necessitating a more extensive 
repair. 

Hinge tightening consists of an application of adhesive 
between the separated materials to secure the textblock to its 
case. 

Materials: Knitting needles (sizes 3, 4, 5); PVA (it may be diluted) in a dish detergent bottle; waxed 
paper; pressing boards; bone folder; waste paper, weight. 

Time: 5-8 minutes/item 

1. Stand the book on its tail with the fore-edge facing you and fan open the covers. Adjust the 
position of the book to gain maximum exposure to the hinge area by gently pulling the 
textblock away from the case. It is important to position the volume before 
glue. ~~ 

2. Dip the appropriate size knitting needle into the bottle of 
glue. To remove excess glue, twirl against the lip as you pull 
it from the bottle. Glue should drip slowly off the end of the 
needle. Adjust the consistency of the PVA if necessary. 
Wait until the glue has stopped dripping before proceeding . 

3. Insert the needle into the hinge area only (between the 
pastedown and the cover). Once the needle is all the way 
down into the hinge area, twirl it to apply the glue. Close the 
cover slightly as you remove the needle. Do not force the 
needle all the way down; it may damage the spine linings. (Note: sometimes the pastedown is 
beginning to come away from the board along the joint edge. In these cases, be sure to apply 
PVA beneath the pastedown and rub down through waste paper.) 

4. Draw out the needle, making sure that glue doesn't drip onto the endpaper or case. Repeat for 
other hinge, if necessary. 

5. Close and lay down the book. Check to see that the flyleaf 
is properly positioned (lined up with the textblock). This 
may require opening the cover slightly and making an 
adjustment. Make sure the textblock itself is squarely 
positioned with the case. 

6. Holding a bone folder horizontally, gently bone down the 
outside joint. Care must be taken not to rip the cloth with 
the point of the folder or to rub too vigorously. Glue that 
oozes through the cloth should be wiped away 
immediately. Place waxed paper between the pastedown 
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and the flyleaf. 
7. Center the textblock between its covers and place the book between pressing boards and 

beneath a weight for at least 30 minutes, preferably longer. If using metal edged pressing 
boards, be sure that the metal edges are seated in the joints. Knitting needles or card catalog 
drawer rods can also be used. 

• If the flyleaf has separated from the textblock, exposing the spine linings, there is no need to 
use the knitting needle method. Simply apply glue with a squeeze bottle or a small brush along 
the hinge material and 1/8" onto the textblock as the book lays open. Then proceed to step 5 
above. 

• If the endpaper has torn, repair or replace it as necessary. 

INNER JOINT REPAIR 

This repair is for use in case bound books when the joint of the endpaper has torn, but the cover 
materials and spine linings remain intact. Possible causes for 
this problem include: inadequate publisher's binding, especially 
excessively tight joints, rough handling, improper shelving 
practices, normal wear and tear from frequent use, brittle paper, 
and age. 

Inner joint repair consists of the removal of old, loose joint 
paper and replacement with archival paper or Japanese tissue. 

Materials: archival paper or Japanese tissue, PVA or paste, 
glue or paste brush, waxed paper, bone folder, waste paper, ruler, scalpel. 

Time: 5-8 minutes/item 

1. Place the item flat on the table, open and support the cover 
parallel to the table. 

2. Remove all loose paper in the joint without damaging the 
flyleaf, pastedown or spine lining. If the paper in the joint is 
securely attached, do not force its removal, leave it in 
place. 

3. With a ruler and scalpel , cut a piece of archival paper (or 
tear a strip of Japanese tissue) to the width of the joint plus 
%". The piece should be wide enough to extend 1/8" onto 
the board and textblock. Cut to the height of the textblock. 

4. Glue/paste out the paper/tissue and place1/8" onto the 
board/pastedown parallel to the joint. While gently pushing 
the board down and in toward the joint, use a bone folder 
to gently push the strip over the joint and down onto the 
textblock. Cover with waxed paper and rub down with a 
bone folder or finger. 

5. Leave supported cover open to dry. When dry, repair other 
joint of the book as necessary. 
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PAMPHLET BINDING 

Pamphlet bindings are used for soft-covered materials which need support on the shelf and when 
in use. These materials may consist of either single or multiple sections. Pre-fabricated 
commercial pamphlet binders are available but, when necessary, binders are made to fit a 
particular item, using board off-cuts and C-cloth. In addition to different height and width 
dimensions, commercial binders also come with varying spine widths. Generally, single section 
pamphlets will fit into binders that have no rigid spine piece. There are also three major types of 
commercial pamphlet binders: 

a. those with double spine cloth- to be used for single signature pamphlets sewn directly 
into the binders. 

b. those with gummed cambric and no rigid spine piece- these are most often used for thin 
pamphlets that are not folded sheets (signatures). 

c. those with gummed cambric and a rigid spine piece- these are used for items thicker 
than Y4". 

Materials: staple-removal tool; board shear; scissors; bone folder; archival pamphlet binder; awls; 
self-adhesive Tyvek tape; needle and thread. 

Time: 5-7 minutes/item 

SINGLE SIGNATURE PAMPHLET BINDING WITH COMMERCIAL BINDER 

1. Choose a commercial pamphlet binder that fits the item. 
2. If necessary, trim the binder to size, leaving approximately 1/4" square at the head, fore-edge 

and tail. Round the corners. 
3. Orient the binder so that the trimmed horizontal edge, if any, will be at the head. 

4. Open the pamphlet to the center and gently remove any staples. Use the removal tool and 
bend the legs of the staples to remove them. If the pamphlet is sewn, leave the sewing in 
place. 

5. Cut a length of unbleached linen thread about 2 times the height of the item. 
6. Thread a needle, leaving both ends free. Be sure to choose the weight of thread that is 

appropriate to the size, weight and paper quality of the item to be sewn. 
7. Position the pamphlet in the binder so that the squares are equal. Based on the size of the 

item, decide how many sewing stations are necessary. If possible, re-use staple holes, keeping 
in mind that the stations at the head and tail should be no more than 1" from the top and 
bottom of the binder. Holding the pamphlet and the binder open 45 degrees or less, push only 
the tip of an awl through the pamphlet and the binder simultaneously at the center hole. It is 
important that the pamphlet only be partially opened so that the awl will pierce the center of the 
fold . Leaving that awl in place, use another to pierce the remaining holes needed. If possible, 
keep at least 2 awls in place to hold the pamphlet in position for sewing. Ideally, the awl hole is 
no larger than that of the sewing needle. 

8. With the pamphlet only partially open, begin sewing the "butterfly" stitch from the inside out at 
the center hole. Sewing will proceed more precisely if the urge to open the pamphlet flat is 
resisted. Awls should be removed one by one, just before sewing through each hole. See 
diagram for progression of stitching . Thread should only be pulled taut in the direction of the 
sewing and parallel to the spine to avoid tearing the paper. 
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9. When the sewing is complete, tighten the thread carefully by drawing the outermost stitches 
toward the center of the binder. Be certain that thread is taut (the stitches should "snap" on the 
outside of the binder) before tying the knot. With one thread-end on either side of the stitch 
that passes along the fold , tie a square knot. Cut the thread-ends to 1/4"-1/2". 
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MULTIPLE SECTION PAMPHLETS 

Some pamphlets are made of more than one sewn signature. Assuming that the item is intact and 
that its sewing structure is sound, the following procedure should be taken: 

1. Follow steps 1-2 above. 
2. Cut a strip of cambric that is 1 /8" less than the height of the pamphlet and is as wide as the 

pamphlet's spine plus 1 1 /2". 
3. Sparingly apply PVA to the back folds of the pamphlet (i.e. the spine) and center the cambric 

on it. Rub down well and allow to dry. 
4. Using the same method as described above, pierce 6 holes in the first, last, and, if necessary, 

middle sections of the item. 

5. Sew through the sections (and the cambric) from tail to head, linking the stitches. Depending 
upon the number of sections, it may be helpful to sew through additional sections. 

6. Place the item in the binder so that the squares are equal. With waste paper between the 
cambric and the item, apply PVA to the outside of the cambric hinge only. 

7. Remove waste and, holding the pamphlet down firmly with your hand, close the board so that 
the binder's gummed cambric comes down on the glued cambric. Open and rub down, making 
certain that the item is snug against the spine piece of the binder. Repeat on the other side. 
Allow to dry with waxed paper between the hinge and the item, and, if necessary, between the 
hinge and the binder. 

8. When dry, use a ruler and scalpel to trim the cloth hinges to a neat edge, being sure that text 
or other crucial information is not obscured. 

Soft covered materials that are adhesive bound or fan-glued are sometimes put into pamphlet 
binders. As long as the inner margin of the text allows, cambric is applied to the spine of the item 
with PVA and then the item is side or stab sewn. After sewing, steps 6-7 for binding multiple 
section pamphlets are followed . 
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MULTIPLE SECTION PAMPHLET SEWING ILLUSTRATION 
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• Starting with Signature A, go in 
through A6 
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• Out A 1 and across to Signature 8 

• In 81 

• Out 82 and catch A2-A3 stitch 
(thread should look like an X) 

• In 83 

• Out 84 and catch A4-A5 stitch 

• In 85 

• Out 86, and tie the two ends 
together in a square knot 



STAB SEWING ILLUSTRATIONS 
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CONSTRUCTING A PAMPHLET BINDER 

Materials: .060 board, bone folder, C-cloth, PVA, scalpel and ruler, waxed paper, waste paper. 

Time: 10 minutes/item. 
1. Using offcuts of .060 board when possible, cut 2 boards, grain long, equal to the height of the 

item l2.L\d.§_ 1 /4" (for the head and tail squares) and to the width of item. 

2. Mark off 3/4" from one long edge on each board at the head and tail. 

3. Place the item between its boards, with equal squares at head, tail and fo re-edge. Beginning 
at one of the 3/4" marks on the boards, wrap a squared strip of paper around the unit and mark 
the paper at the second 3/4" mark. Be certain to allow for the paper strip to travel up the board 
thickness. 

3. Cut a strip of C-cloth (do not use library buckram as it is too thick) equal to the height of the 
boards plus 1" and to the width indicated on your paper strip. 

4. Glue out the C-cloth on a piece of waste. 
5. Position the boards on the glued out cloth, aligning the pencil marks on the boards with the 

edges of the cloth, and allowing equal turn-ins head and tail. Make sure that the 2 boards are 
positioned in a straight line with one another. 

6. Turn in the ends of the cloth, with the cloth travelling at 90 degrees around the board edges. 
Rub down through waste paper all over. 

7. Cut a strip of C-cloth equal to the height of the boards less about 1 /8" and to the width of the 
turn-ins on the inside of the binder. 

8. Glue out this second piece of C-cloth and apply it to the inside of the binder, making sure it is 
square and well-adhered. (Self adhesive Tyvek tape can also be used.) Round the corners of 
the boards. 

9. When the binder is dry, proceed with sewing as above. 

• If the item's thickness requires the binder to have a spine piece, cut that piece at the same 
time as the boards. The spine piece should be the same height as the boards and the width of 
the item's spine. 
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REBACKING OF CLOTH BINDINGS 

If a book has a loose spine, worn out joints, broken hinges or detached boards, it can be rebacked 
provided the sewing is intact and strong. If the boards are still attached to the book, make sure 
that their attachment is strong. If it is not, detach the boards. If the sewing is broken down, either 
repair the sewing or resew the book. 

Rare or valuable books, unusual and historically important bindings as well as most books 
printed before 1850 should not be rebacked except by an experienced conservator. 

In all cases, as much of the original binding material as possible should be salvaged. This includes 
the spine, provided that the title and author information is legible, book plates, booksellers' and 
binders' tickets. 

Materials: ruler, scalpel, scissors, bone folder, knife, microspatula, PVA or PVNmethyl-cellulose 
mix, book cloth, glue brush, spine stiffener, cambric, waste paper, waxed paper, lying press. 

Time: 15-45 minutes/item 

1. Check collation. 
2. Carefully remove the original cloth spine by using a scalpel 

and ruler and cutting through the book cloth cover along the 
board edge about 1/8" away from the outer hinge. Be aware 
of decorative elements and type on the cloth when trimming. 
If the boards are still attached, be careful not to cut through 
the inner hinge. Do this to both the front and back covers. 
Set the cloth spine piece aside for reapplication provided 
that the title is legible. If the information on the spine is 
illegible, save the call number if possible. 

3. If the boards are attached, then the cloth spine 
linings/cambric must, therefore, be attached and intact, but paper spine linings may be loose. If 
necessary, remove the loose/damaged lining and cut a new paper spine lining equal to just 
less than the height of the textblock block and to the width of the spine, using only archival 
paper of the appropriate weight (typically 20 lb. paper). Apply the spine lining with the 
appropriate adhesive. (Ideally, the spine should first be lined with paste and Japanese tissue 
to insure reversibility.) 

4. If the boards are not attached, remove both the paper and cloth spine linings, taking care not 
to damage the sewing and/or sewing supports. Cut a piece of cambric 1" shorter than the text 
block and 2" wider than the spine. Glue the cambric to the spine centered in all directions. 
Allow to dry. Prepare and apply a new paper spine lining. 

5. Using a scalpel , make a 1" slit parallel to the pastedown on the inside spine edge of each 
board at the head and tail. Be sure to cut through the turn-in into the board. Starting at the 
head end of the board, carefully insert a knife under the trimmed edge of the outer cloth. Hold 
the knife parallel and close to the board and slowly but firmly push it forward using a circular 
motion. Lift the cover cloth about 1" from the trimmed edge. Repeat this step on the other 
board. 

6. (If the boards are attached, open the book to 180 degrees and support the cover in that 
position before proceeding.) Insert a knife or scalpel beneath the pastedown and cambric at 
the corner of the board. Holding the knife as flat as possible, lift the pastedown and existing 
turn-in enough to accommodate the turn-in of the new cloth. If the boards are not attached, lift 
the pastedown all along the spine edge enough to accommodate the new cambric. 

24 



7. Cut a piece of archival paper (60- 801b weight), grain long, equal to the height of the boards 
and to the width of the spine of the textblock. These dimensions must be accurate. This piece 
is called the spine stiffener or inlay. 

8. Cut a piece of book cloth for the new spine. Select an appropriate weight, type and color to 
match the original structure and materials. This piece of cloth must be grain long, and equal to 
the height of the boards plus 1 1/2" and the width of the spine plus about 2". It must be long 
enough to have adequate turn-ins and wide enough to travel across the spine, down the 
shoulders, across the joints and under the lifted cover cloth. Check that the original cloth has 
been lifted enough to accommodate the new cloth, both on the board and at the turn-ins. Make 
any adjustments. 

IF THE BOARDS ARE ATTACHED, PROCEED TO STEP 10. 
9. If the boards are detached, place the textblock between the boards (correctly oriented back to 

front, head to tail!) allowing for the proper squares at the head, tail and fore-edge. The new 
cambric should be inside of the boards. Be sure that there is enough joint space as well. Mark 
with a pencil where the edges of the board meet the cambric. Open the front board and 
support it so that it is parallel to the work surface and in the position it would take if it were 
attached to the textblock. With a waste sheet beneath it, glue out the cambric hinge and 
carefully insert it between the pastedown and the board, lining up the pencil marks. Remove 
the waste sheet. Adjust the cambric to insure correct action of the joint (be certain to allow for 
the thickness of the new covering material) and rub down. Insert waxed paper between the 
pastedown and the hinge, close the board, and repeat on the other side. Allow to dry. 

1 0. Place the book in a lying press or between two bricks so that both are horizontal in front of you. 
Gently move the cloth sides away from the boards to make it easier to slide the new spine 
cloth in place. Do not allow cloth to crease. 

11 . Glue out the new spine cloth and affix the spine stiffener/ inlay in the center, allowing equal 
amounts of cloth on either side and at the head and tail. 

12. Working quickly, pick up the glued-out cloth and slide it 
between the lifted cloth and the board, aligning the 
stiffener/inlay head and tail with the board edges and the 
shoulders of the spine. When in place, rub down along the 
board and place the free edge of the cloth between the cloth 
and the board of the other cover. Slide the cloth down until it 
is taut across the spine. Rub down along the spine through 
waste paper, making sure that there are no air bubbles 
between the stiffener/inlay and the spine cloth. Remove the 
book from between the bricks (or from the press) and, 
holding the bone folder parallel to the joints, rub down. Then rub down the cloth atop the 
boards, smoothing out any wrinkles. 

13. Turn in the cloth under the previously lifted endpapers. Make 
sure that the cloth travels at right angles over the board 
edge. (Depending upon your working speed and the 
adhesive used, it may be necessary to re-apply adhesive 
before turning in.) Apply adhesive with a microspatula under 
the lifted portion of the pastedown and rub down well through 
waxed paper. Put a clean piece of waxed paper between the 
flyleaf and the pastedown. 
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14. Apply PVA to the underside of the lifted cover cloth and rub down, 
paying particular attention to the edge of the cloth. Beware! If you apply 
too much adhesive, it will ooze out and make a mess. 

15. Rub down (through clean paper) all over once again, bone in the joint 
and let dry beneath a weight. 

16. If the original spine is to be re-applied, clean off any paper 
linings and trim it square. Be sure that the edges of the 
spine will not extend beyond the shoulders of the book. 
With the book between bricks (or in a press), head away 
from you, glue out the original spine and carefully place it 
onto the book's spine being certain that it is right 
side up!! Rub down well through clean paper. Be 
certain that all of the edges are well adhered. 

REPLACEMENT OF ENDPAPERS 

Endpapers should be replaced only when necessary, e.g. when missing or brittle/acidic, and then 
by using the method best suited to the particular item and its structure. There are literally hundreds 
of endpaper configurations. For most of the general collections materials, the following 
replacement method will suffice. 
Decorated endpapers and those with signatures or meaningful notations should be kept whenever 
possible. Bookplates, booksellers' and bookbinders' tags should always be removed and re
attached to new endpapers. 
New endpapers should be made from archival , alkaline stock and every effort should be made to 
choose a paper compatible in tone and weight to the original. 

REMOVAL OF ENDPAPERS 

1. Remove the old endpaper by easing the flyleaf away from the textblock, pulling at a shallow 
angle. DO NOT attempt this if the endpaper has been sewn on. Remove as much as possible 
of the pastedown. 

2. Gently sand the inside of the cover so that the new pastedown will go down smoothly. 

3. Make and attach the appropriate endpaper. 
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SINGLE FOLIO ENDPAPER WITH JAPANESE TISSUE HINGE 

This construction of endpaper should be the most common. Although many publishers' cloth cased 
books were manufactured with a tipped endpaper, this is not the best solution. The hard glue line 
created by tipping on endpapers is a stress point; often the text paper will break along it. The joint 
action of a cased in book with tipped on endpapers also places excess stress on the first leaves of 
the textblock whereas the use of a hinge attachment permits a full, non-damaging opening 
between the endpaper and the textblock and is therefore preferable. 

1. Remove old endpapers. 

2. Select new endpaper stock, choosing an archival paper that is compatible in tone and weight 
to the original. The grain direction must be parallel to the spine. 

3. Place the endpaper flush with the head of the textblock and mark at tail for height dimension. 
Mark front and back endpapers separately as the dimensions may vary slightly. Trim, allowing 
for 1/8-1/4" excess at the fore-edge. 

4. Select Japanese tissue for hinge, choosing a tissue similar in weight (not heavier than) and 
tone to textblock. Tear (DO NOT CUT) the tissue to about 1/2" wide and 1/8" longer than the 
endpaper. One strip is needed for each endpaper. 

5. Fold the strips in half lengthwise and flatten. Mask off half of the strip with waste and working 
atop mylar scrap (the tissue won't stick to it) , apply paste or mix to the exposed half of the 
tissue and carefully place it on the folded edge of the endpaper. Repeat for other endpaper. 
Allow to dry under weight between polyester webbing and blotting paper. 

6. Trim Japanese hinge on the endpaper to exact height. 

7. Place endpaper on the text block flush with the head and check its dimensions. Shape to the 
contour of the shoulders. 

8. Place endpaper on waste paper with the Japanese tissue facing up, mask off and paste (or 
mix) out the remaining half of the tissue. Lift the endpaper from the waste and hold at 90 
degrees over the gutter of the book, leaving 1/8" next to gutter and press tissue gently on to 
the leaf. Lower and slide endpaper over into position making sure to properly align the 
endpaper onto the textblock. Gently lift the new endpaper not more than 90 degrees and place 
waxed paper in the hinge area to prevent adhesion of the flyleaf to the textblock and/or 
cockling. Bone the shoulder into the endsheet. 

9. When dry, trim to size as necessary. 

DOUBLE FOLIO SEWN ON ENDPAPERS 

Books with sewn endpapers which require replacement, books which require resewing and larger, 
heavy books which have detached boards or are being recased usually need new (or repaired 
original) endpapers to be sewn on. 

1. Select new endpaper stock, choosing an archival paper that is compatible in tone and weight 
to the original. The grain direction must be parallel to the spine of the book. 

2. Cut to size, leaving 1/8-1/4" excess head to tail and spine to fore-edge. They can be trimmed 
exactly to size after they are sewn on. 
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3. Measure the depth of the textblock's shoulder and score the endpaper so that it has an equal 
shoulder and will fit snugly. 

4. Sew endpapers on to a cleaned textblock either through the cloth spine lining or around tapes 
and continue the sewing through the first and last three signatures of the textblock, linking the 
stitches. The sewing must be tight to avoid a gap between the endpapers and the textblock. 

5. Continue recasing or rebacking as usual. 

TRIMMING ENDPAPERS TO SIZE ON THE BOOK 

1. Place the textblock on a cutting surface, supporting the shoulder. Make sure that the endpaper 
is creased to the depth of the shoulder before trimming. 

2. Trim the head and tail before the fore-edge. Insert a metal ruler between the endpaper and the 
textblock and align the ruler with the textblock. 

3. Holding the textblock firmly in place, use a sharp scalpel to trim along the ruler. Remember 
that several light strokes are better than a single heavy stroke. 

RE-CASING 

Occasionally, the boards of a binding are extremely worn or damaged and warrant replacement. In 
these cases, a new case is constructed. If the sewing is damaged it should be repaired. If 
necessary, the book should be resewn before proceeding. 

Materials: Binders' board; book cloth; PVA; scissors; board shear; brush; bone folder; endpapers; 
waste paper; waxed paper; nipping press. 

Time: 15-30 minutes/item. 

1. Check collation. 
2. Remove the textblock from the case using a knife to cut through the cambric and/or 

endpapers. 

3. If the information on the spine is legible, remove any linings from it and set it aside for re
application. Putting the original spine with the textblock usually insures it will not be lost. 
Remove barcodes, bookplates, and bookseller's and bookbinder's tags as necessary. If the 
endpapers or preliminary matter contain information that may be valuable, e.g. signatures, 
notations, re-use them. If in doubt, ask! 

4. Clean the spine of the textblock, removing all paper and cloth linings and excess adhesive. 
Use a paste/methyl cellulose poultice if necessary. Beware of damaging the sewing structure 
when cleaning the spine. The spine is cleaned as thoroughly as possible to allow the textblock 
to be properly shaped and to insure proper mechanical functioning of the book. Residue 
adhesives can prevent the spine from flexing evenly. A clean spine also allows the new 
adhesive to bond firmly to the paper of the textblock, thereby adding strength to the cover-to
textblock attachment. 

5. Make any necessary repairs to loose or torn sections/ leaves. 

6. Attach new endpapers to textblock (see section above). With the textblock in its correct shape, 
apply the cloth spine lining and then the paper lining. Allow each lining to dry before applying 
the next. 
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7. For the new boards, choose a board with a thickness that matches the depth of the shoulder of 
the textblock. The grain must be parallel to the spine. Square one corner of the board and put 
the textblock atop it, with the shoulder of the textblock correctly oriented to the board edge 
(allowing for the joint) and a suitable square projecting at the tail. Mark the board at the head 
and the fore-edge allowing for equal squares. Before cutting, turn the book over and check the 
measurements. Often a book is out of square and despite efforts to correct its shape it will not 
relent.) Use the back gauge of the board shear and cut 2 boards to size. 

8. Cut a spine stiffener/inlay. For a rounded and backed book, the inlay is the exact height of the 
boards and the exact width of the spine. Use archival 801b paper. For a flatback, the inlay is 
made of a slightly thinner board than the covers cut to the exact height of the boards and to the 
width of the spine plus 1 board thickness. 

9. Gauge the joint distance. Generally it is about 1/4" but, if necessary, measure it. 

10. Cut a rectangle of book cloth that is about 1 1/2" higher than the boards and about 2" wider 
than the 2 boards and the spine inlay. You need to have about 3/4" turn in on all 4 sides and 
allow for the joint distance. Square the cloth. 

11 . Draw a line in pencil 3/4" from a long edge of the cloth and 3/4" from a short edge. This line will 
be your guide to board placement. Glue out one of the boards and place it down on the cloth, 
within the right angle pencil lines. Rub down the board with the palm of your hand. 

12. Mark the joint distance away from the board edge head and tail. Glue out the spine 
stiffener/inlay and lay down square using the pencil marks previously made. Mark the joint 
distance away from the spine inlay. Glue out the other board and lay down square. Turn the 
case over and rub down all over, through clean waste. Pay particular attention to the inlay and 
the board edges. 

13. Cut off the corners of the cloth at a 45 degree angle, leaving about 1 1/2 board thickness 
space between the board corner and the cut. 

14. Beginning with a long edge, put waste paper beneath the turn-in, apply PVA, remove the waste 
and with your bone folder beneath the cloth, lift the cloth up and over the edge of the board 
and down onto it. Make certa in the cloth goes over the board edge at right angles. Repeat for 
the other long edge. 

15. Before turning in the fore-edges, tuck the cloth around the corners using a thumbnail or the 
point of the bone folder. 

16. With scrap card or clean papers protecting the text block, let the case dry on the book. 
17. Case in the book. Correctly position the textblock block in its case, i.e. with equal squares 

head, tail, and fore-edge and proper joint distance. Open the front board. With waste between 
the pastedown and flyleaf, adhere the cambric hinge to the pastedown and then apply 
adhesive to the entire pastedown. Remove waste. 

18. Close the cover carefully, making sure the spine of the book is flush against the spine of the 
case, and bone in the joint. Open the cover, make sure the endpaper is adhered into and 
across the joint, and bone down through clean waste. Place clean waste card or papers 
between pasted own and flyleaf and repeat for the other side. 

19. Nip gently and quickly in the press, remove, change waste, let dry beneath weight, changing 
waste periodically. 
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ADHESIVE BINDINGS 

Adhesive bindings, also known as perfect bindings, began to be used about 1900. Generally, 
adhesive bound books are made up of individual leaves rather than signatures. In this method of 
binding, the leaves are not sewn together; single leaves are held together only with adhesive, 
which is placed along the back edge of the textblock. Adhesive bound books are quite often 
structurally inferior to sewn books. Virtually all paperback books are adhesive bindings, and an 
increasing number of modern hard covers are as well. 
The success of an adhesive binding depends upon the type and quality of adhesive used and the 
method in which it is applied as well as the grain direction and weight of the paper. The most 
common reasons for failure of adhesive bindings are: cheap adhesives that lose their elasticity; 
paper that is coated or too stiff; and/or paper bound with its grain direction perpendicular to the 
spine rather than parallel to it. 

FAN GLUING 
This method is used when all of the leaves of an item are separate or have become separated. 

Materials: PVA, brush, TeMPeR fan-gluing press or lying press, plastic waste, cambric, 
weight. 

Time: 5 minutes/item. 

1. Check collation. 

2. Remove as much of the old adhesive as possible. If necessary, sand or trim the spine edge 
before proceeding. 

3. Knock up the textblock so that the 4 edges are aligned. If it is impossible to align all of the 
edges, be sure that the spine and head are aligned. 

4. Place in a lying press with the spine edge protruding by about 2". 

5. Bend the entire textblock over in one direction so that the leaves are fanned with about 1/16" 
between them. Apply PVA. Bend the leaves in the other direction and repeat. 
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6. With the leaves back in a vertical position, quickly but carefully remove from the press and 
place between plastic protected boards and beneath a weight. Beware that the textblock does 
not shift with the application of the boards and/or weight. It is imperative that the textblock dry 
in a square position. 

7. When dry, proceed with the method of binding appropriate. The most likely procedures would 
be pambinding, perhaps with side sewing, or "cat binding". 

CATALOG BINDING (CAT BINDING) 

Adhesive bindings most commonly fail either along 
the cover-to-textblock joints or by splitting into 
sections. The following quick, inexpensive method of 
repair can be used in either case. Catalog binding is 
similar to pamphlet binding multi-section materials 
but uses offcuts of box making materials, and is 
custom fit to the item. 

Materials: Cambric; .040 or .060 boards; PVA; bone folder, brush; scalpel ; ruler; C-cloth, board 
and weight. 

Time: 10-20 minutes/item. 

1. Check collation. 
2. Separate the textblock from the boards. If appropriate, remove the spine from the textblock 

using a knife and set it aside for re-application if possible. Clean off the spine of the textblock 
as much as possible. Remove old cambric from the flyleaf and reattach any leaves that have 
become loose. 

3. Trim the inside edge of the cover boards to remove any cloth that extends beyond the board 
edge. Beware of trimming text, call numbers, barcodes and other information that cannot be 
lost and lift as necessary. Check that with the board aligned to the fore-edge of the textblock, 
there will be a gap of about 1 /4" from the spine edge of the textblock to the beginning of the 
cover board. 

4. If the item has limp covers and needs boards, cut matching boards using .040 or .060 board 
(scraps, if possible) with the grain direction parallel to the spine. The size of the boards should 
be equal to the height and width of the textblock. The boards will be put on the book flush with 
the head and tail and with a 1/4" square at the fore-edge. 

5. Cut a strip of cambric to the height of textblock and to its width plus 1 
1/2". Knock up the textblock and fan glue as necessary. 

6. Place the textblock on the edge of a bench with the spine just off the 
edge and put a heavy weight on it. 

7. Coat the spine with PVA and center the cambric strip onto it. Rub 
down well. Let dry. 
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8. When dry, position the boards on the textblock, allowing for the 1/4" 
gap between the spine of the textblock and the board and the board 
to be flush with the tail of the textblock. Score along the spine edge 
of the board, indenting the cambric. 

9. Fold cambric back at the score mark and rub down with bone folder. 
Place waste paper between textblock and edge of fold , lift fold and 
apply PVA to the underside of the fold and rub down the cambric. 
Repeat on the other side. 

10. Place waste under the hinge, apply PVA on the outer side of the cambric from the bone folder 
mark to the edge of the cloth, remove the waste, and put the board down onto the glued out 
strip, aligning it with the score mark, making sure it is flush with the head and tail and square. 
Allow the glue to set for at least 5 minutes. 

11. Open the board, pressing down on the textblock as you do so, making sure that the board is 
hinging where the cambric/textblock bond ends. Note that this is not where a cover joint 
normally is. Be certain that the first leaves of the textblock are not coming up when the board is 
opened. Put waxed paper between the board and the textblock and allow to dry. 

12. Repeat on the other side. 
13. Cut a strip of C-cloth to the height of the boards and the width of 

the spine plus at least 1". The strip must be wide enough to 
traverse the spine width, over the linen joint, up the board 
thickness and onto the cover boards by 1/2-3/4". Be sure to cut 
the strip square. 

14. Before gluing out the C-cloth, lift barcodes, call numbers, etc., as 
necessary. 

15. Glue out the C-cloth on a piece of waste and then put it down onto the front cover, and wrap 
around to the back board. Bone down along the spine, sharply around the spine edge of the 
textblock, along the linen and up onto the boards. Be certain that there are no air bubbles on 
the spine and that the boards open well . Let dry. 

16. If new boards were put on the book, affix the old covers to the boards if appropriate. Be sure 
that the item dries completely under weight to minimize warping. Round the two corners at the 
fore-edge. Glue down any barcodes and/or call numbers lifted during the process. Trim square 
and glue on the original spine title if saved. 
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PROTECTIVE ENCLOSURES 

A protective enclosure is a container or housing, usually custom-sized, that protects an item from 
mechanical or environmental damage. Protective enclosures may be used as a phased treatment 
to protect materials until conservation treatment can be provided or until the item can be 
reformatted, as a substitute for repair or library binding when those options would be inappropriate 
or impossible, or simply to protect fragile items that need no other treatment. Ideally, all enclosures 
should be custom-sized to the item and constructed of chemically stable materials. 

PHASE BOXES 

If possible, an item is stabilized before being boxed, provided that the stabilization process is 
reversible and will not interfere with any complete repair at a future date. Once a decision has 
been made to construct a phase box, the appropriate weight of board for the box must be chosen. 
A general guide is: 

• If the item is over 14" in length or over 4" in height (thickness), use .060 board. 

• If the item is over 1 0" in length or over 3" in height (thickness), use .040 board. 

• If the item is less than 1 0" in length and less than 3" in height, use .020 board. 
Some books are less than 1 0" but are quite heavy, and may require the use of heavier board. 
The phase boxes below consist of 2 pieces of archival , buffered board wrapped around the item at 
a right angle to each other, attached together and fastened at one edge with rivets and waxed 
twine. Both the inner and outer wrappers are cut so that the grain direction is parallel to the folds of 
the board. 

Materials: .020, .040, or .060 pt. board, bone folder, ruler, board shear, PVA (preferably in 
squeeze bottle), crimper or creasing jig, rivets , riveting machine, waxed twine. 

Time: 15 minutes/item 

.020 BOARD PHASE BOX 

1. Three measurements are needed for the inner wrapper: the height, width, and thickness of the 
book. Use a squared strip of scrap paper, longer than the height of the book to record these 
measurements. 

2. Put the waste strip on the book and mark the height. 

3. The rounding of the spine must be taken into account for the width measurement. Put a 
triangle or a squared board scrap against the spine of the book and measure from its foot to 
the fore-edge. 

4. Measure the thickness of the book with either a combination square or by laying a ru ler across 
the top of the book and marking where the ruler meets with a board scrap at the side of the 
book. (If using the latter method, be sure to mark where the board scrap meets the bottom 
edge of the ruler.) 

5. Select a sheet of .020 pt board, determine the grain direction and square one edge to work to. 
Both the inner and outer wrappers will be cut so that the grain direction of each is parallel to 
the folds. 

6. Measure and cut a vertical piece of board that is equal to the width (W) of the book by two and 
a half times the height of the book (2 1/2 x H) plus twice its thickness (2T). 
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INNER WRAPPER EQUALS: W x (2 1/2H + 2T) 

7. Mark the position of the folds along one edge of the strip of board. 
8. Score and fold the board, using either a ruler and bone folder or the creasing jig. 

9. The inner wrapper with the book in it is used to measure for the outer wrapper. Measure and 
cut a horizontal piece of board that is equal to the height (H) of the book in the inner wrapper 
by 3 times the width plus 2 times the thickness. 

OUTER WRAPPER EQUALS: H x (3W + 2T) 

10. Mark the folds of the wrapper. Score and fold the board. 
11 . Check the fit. The box should fold at right angles all around the book and the book should be 

snug inside it. 

12. Round all of the corners of both boards. 
13. Rivets will be placed on the fore-edge side of the outer wrapper. Place a "male" piece on the 

base of the rivet machine. Place a "female" piece inside a polypropylene disk and lay that unit 
on top of the outer wrapper's fore-edge side, about 1 1/2" from head or tail edge. Hold the 
outer wrapper between the jaws of the machine using your eye to center the male piece below 
with the female piece above the board. Bring down the handle of the rivet machine to bring the 
two together. Release. Repeat so that there are 2 rivets, each 1 1/2" from the edge, on the 
fore-edge side of the outer wrapper. 

14. In order to join the inner and outer wrappers, use the squeeze bottle to apply PVA about 1/2" 
around the perimeter of that panel and an "X" in the center. A minimum of glue is necessary. 
Lay the inner wrapper down squarely in place. Let dry under weight. 

15. With a piece of scrap board beneath the outer flap, use an awl to make holes about 1 1 /2" in 
from the fore-edge, corresponding to the placement of the rivets. Cut and thread waxed twine 
through these holes . 

. 020 BOARD PHASE BOX WITH TABS 

INNER WRAPPER 
1. Three measurements are needed for the inner wrapper: the height, width, and thickness of the 

book. 

2. For the inner wrapper, select a sheet of .020 pt board, determine the grain direction and square 
one edge to work to. Both the inner and outer wrappers will be cut so that the grain direction of 
each is parallel to the folds. Place the board on the work surface so that the grain direction is 
running horizontally in front of you. 

3. Look at the diagram below. Using dividers, measure the thickness of the book. You will use 
this measurement throughout the inner wrapper instructions. Place the dividers at the lower left 
corner of the board and make a tick mark (A) on the horizontal edge of the board. 

4. The rounding of the spine must be taken into account for the width measurement. Line up a 
triangle or a squared board scrap at A and place the spine of the book against the 
triangle/scrap, to the right of the tick mark. Make another tick mark (B) at the fore-edge. 

5. Using the dividers, place one arm of the dividers on B, and make a th ird tick mark at the other 
arm. 

6. Now working vertically from the lower left edge, place the book on the board and make a tick 
mark (C) that measures W' less than the height of the book. 

7. Using the dividers, make another tick (D) above for the thickness of the book. 

8. Line the book up with D and make another tick mark (E) at the full height of the book. 
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9. Using the dividers, make another tick mark (F) above for the thickness of the book. 

10. Place the book above F and make another tick mark that measures W' less than the height of 
the book. 

11 . Trim the board at the outermost tick marks. 

12. Using aT-square or creasing jig, score the board with a bone folder at C, D, E, and F. 

13. Line up a straightedge with A. You may wish to use the dividers to make tick marks at the 
opposite end of the board to use as a guide for the straightedge. With a scalpel , make three 
cuts between the top of the board and F, E and D, and C and the bottom of the board. With a 
bone folder, score between F and E, and D and C. 

14. With scissors,_taper the four tabs between F and E, and D and C. 

15. Fold the remaining scored areas. 

16. Check the fit. The box should fold at right angles all around the book and the book should be 
snug inside it. 
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SELF-CLOSING PHASE BOX /KYLE WRAPPER 

For items with a depth too narrow to accommodate the rivets , use a self-closing wrapper. This 
style of wrapper is generally only be made in .020 board. 
1. Complete numbers 1-11 of the instructions above for a .020 phase box. 

2. With the wrappers assembled around the book, place a ruler, squared to the head of the box 
at the approximate mid-point of the top of the box. Using an awl, make 2 marks, about 4" 
apart, at the visual center of the box. The point of the awl needs to mark through to the inner 
flap but not through to the book. 

3. Remove the outer wrapper, lay it down on a cutting mat with the peaks of the folds facing up. 
Cut a slot between the 2 awl marks on the panel to your right. 

4. Using the 2 awl marks on the panel at the left, cut a tab to fit the slot. 

5. Insert the tab into the slot and make sure that the fit is snug. 

INNER WRAPPER 

OUTER WRAPPER 

t 
i 

I 

F ~~---- ·M- L. _ 

E Fo------·--
: I 

I 
l 
~ I l 

GH I J 

I 
! 

D -= ~----------·+ -
c - ! ------ ~-

' -- Edge of board 

--- - Cut with scapel/scissors 
Score with bone folder 

A B 

36 



.040 AND .060 BOARD PHASE BOXES 

The procedure for making these boxes is exactly the same as that for .020 boxes except that the 
scoring and folding of creases is done with the crimper. Because the board is thicker and because 
the crimping blade makes a mark of greater width, some adjustments may need to be made in 
measuring . Once one has used the crimper a few times, these adjustments will be natural. 
The crimper has a ruler to facilitate the process. 

1 . Cut the inner wrapper to the width of the book. 

2. Measure off the height (H), crimp. 

3. Measure of the thickness (T) by placing the first crimp T away from the creasing blade. For 
example: if the th ickness of the book is 4 em and the height is 12 em, the first crimp is made 
when the edge of the board is at the 12 em mark, the second crimp is made when the first 
crimp is at the 4 em mark. 

4. Measure off H from the second crimp; crease. 
5. Measure off T from the third crimp; crease. 

6. Measure off H from the fourth crimp; crease. 

7. Cut the outer wrapper to the height of the book in the inner wrapper. 
8. Repeat as above, substituting width (W) for height (H). 

9. Round corners, rivet and adhere the two wrappers together as above. 

Note: As the crimper blade comes down, it tends to skew the board. You must hold the board 
down against the ruler edge quite firmly. 

PAM BOX 

A "pam box" or pamphlet box, is a .010 wrapper inside of a pamphlet binder. 
The instructions for making a .020 phase box are followed, using .010 card but no rivets or other 
closing mechanism are provided. The inner and outer wrappers are adhered together in the same 
way. 
Once the wrapper is complete, a ready-made pamphlet binder is selected to fit it (or one is made 
to fit) and prepared as for a pamphlet. After the Tyvek tape has been put down, the box is adhered 
with PVA to the back board of the binder, close to the spine edge and nearly flush with the tail. 
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CONSTRUCTING AN ENVELOPE 

1. Turn paper horizontally (landscape). To measure the width of the item, center the item 
on the long edge, and make two tick marks to the left and right of the item 1/16" away 
from the item. This measurement can be increased to allow for the thickness of the 
item. Make vertical folds at these tick marks, rubbing down with a bone folder. Open 
paper back up. 

2. Turn paper vertically (portrait). You will be making 2 vertical score marks and 1 cut. 

a. Score at one ruler's width . 
b. Score at the height of the item plus 1/8". 
c. Cut at the height of the item minus %''. 

3. Turn paper horizontally (landscape). You will be making 2 cuts. Place your ruler on the 
outside of each fold made in step 1. Cut a ruler's width away from each fold. 

4. Cut corners off at an angle as shown in illustration below. 

5. Fold in short flaps first. Put a thin line of glue near sides of long flap, and fold in. 

Height 
of Item 

plus1f8• 

L 

Width 
of Item 
plus 11a• 
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