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INTRODUCTION TO PAPERMAKING



Paper is something we touch so many times a day — whether reading the newspaper, pouring cereal from a box, writing a letter, or sending a fax. We couldn’t live without it; yet how many of us even think about how it’s made? Modern, machine-made papers are produced using the same principle developed almost 2,000 years ago. In fact, a surprising number of people still practice this age-old craft.


THE HISTORY OF PAPER


The research and writings of Dard Hunter, a craftsman, papermaker, and scholar who traveled and made paper in the first half of this century, provide valuable reference material on the subject of paper-making. Hunter documented his findings in his book The History and Technique of an Ancient Craft (see reading list). Paper historians have continued to research the history of the craft, and other accounts of papermaking’s history can be found; but no single work is as comprehensive as Hunter’s.




WHAT IS PAPER?


True paper is made from a raw material that has been macerated (beaten) and broken down into tiny fibers, mixed with water, and formed into sheets on a screen surface that catches the fibers as the water drains through it. The individual fibers interlock and form a sheet of paper when pressed and dried.





Documenting World Traditions


The Research Institute of Paper History, in Brookline, Massachusetts, is run by Elaine Koretsky, who is something of a present-day Dard Hunter. Elaine has traveled all over the world since 1976, especially in Asia, where she has found an unbroken tradition of papermaking in countless remote villages. In particular, she has concentrated on China. She documents the vestiges of old paper-making that still exist, collecting video footage, tools, and papers from villages where paper has been made for hundreds of years.


During visits to Burma over the years, Koretsky has collected all the tools necessary to produce the extraordinary bamboo paper that is used as a substrate in the beating of gold leaf. With her daughter Donna she wrote The Gold Beaters of Mandalay (see reading list), which describes this amazing process. One of the most interesting books in her collection is a Cambodian prayer book, probably from the 14th century. An accordion-folded handmade paper book, it has magnificent calligraphy and paintings in color on many of the leaves. She discovered a “twin” to this book at the Smithsonian Institution several years ago.


The Research Institute of Paper History includes a library of old, modern, and rare books dealing with paper history, the technology of papermaking, and manuscripts illustrating book forms in many ancient cultures. It also includes a collection of handmade papers, tools, equipment, and artifacts relating to historical papermaking, which have been gathered from all over the world.
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Our ancestors used many different writing surfaces, including clay tablets, parchment scrolls, and even birch bark.


Early Writing Materials


Many substances were used as writing surfaces before paper was developed. As early as the 14th century B.C., the Chinese inscribed marks on bones. In Egypt, hieroglyphs were carved in monuments of stone and written on papyrus. Ancient Babylonians carved their cuneiform characters into clay bricks and tablets using bone tools. Several ancient civilizations recorded information on metals such as brass, copper, bronze, and lead. Long before the time of Homer, written information was scratched into pieces of wood that were covered with wax, chalk, or plaster. In early Rome and countries in the Near East, palm and other leaves were etched with a metal stylus, and the scratch marks were filled with a carbon paint.


Many cultures used the bark of trees as a writing surface: the ancient Latins used inner bark; the American Indians wrote on hammered bark of white birch trees; the aborigines of Central America, South America, and Mexico beat the inner bark of moraceous trees (from the mulberry family). Parchment, which became a common writing and printing surface in Europe, was made from sheep or goat skin. Parchment was probably used as early as 1500 B.C. in Pergamum in Asia Minor, but was not considered a common writing surface until 200 B.C. Vellum, another writing surface, was made from the unsplit skin of young calf, goat, and lamb.


[image: Images]


Traditional papyrus is not considered a true paper.
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The construction of bark papers is similar to that of papyrus.


Papyrus and Bark Papers


The word for papyrus in several languages (paper, papier, papel) comes from the Greek word papyros. But papyrus is not a true paper. Although the papyrus plant can be macerated and made into sheets of paper, traditional papyrus was made by cutting strips of the plant’s stalk into lengths and overlapping them side by side. A second layer of overlapping strips was placed on top of and perpendicular to the bottom layer. These two layers were then pounded and laminated together.


Substances similar to papyrus were made by the Mayans and the Aztecs, and the tradition may be as old as the aboriginal civilizations in Mexico. These substrates were similar to papyrus in that they were made by overlapping pieces of the inner bark of trees and pounding them until they were flat, but they were made from different plants. The Mayan substrate, called huun, was made from the bark of a ficus tree, and the Aztecs’ amatl was crafted from mulberry and wild fig tree barks. In the Pacific Islands, bark papers called tapa were also made, and the people there decorated them and used them for clothing and for many domestic purposes. Some of these bark papers are still produced today.



WESTWARD MIGRATION



Ts’ai Lun, an emperor’s eunuch in China, has been credited with paper’s invention in the year A.D. 105, but there is some dispute over the exact date of origin. Earlier paperlike fragments made from hemp have been found in China, leading some historians to conclude that paper was invented at least two centuries earlier, but Ts’ai Lun most likely refined the process and promoted paper as a writing material.


By A.D. 615 the process had spread along the silk and trade routes to Japan. In about A.D. 750, it is believed that some Chinese paper-makers were captured when the Turks defeated Samarkand and were forced to divulge their techniques, which had been kept secret. From there papermaking spread throughout the Arab regions, then to Egypt in the tenth century, and on to Morocco. Papermaking is believed to have been introduced in Europe first in Xativa, Spain, in 1151. England’s first paper mill was established in about 1488, and papermaking was introduced to the United States by German immigrant William Rittenhouse in 1690 in Germantown, Pennsylvania.




DARD HUNTER’S LEGACY


When Dard Hunter III inherited his grandfather’s estate, Mountain House, in Chillicothe, Ohio, where Dard Hunter lived and worked while reviving the craft of hand papermaking in the early 1900s, Dard III decided to establish Dard Hunter Studios to generate greater awareness of his grandfather’s contributions.


Dard Hunter Studios uses the papermaker’s designs to create letterpress-printed notecards, pottery made from the original 1906 molds, leaded glass designs, hand-woven wool rugs, and framed prints.





PAPERMAKING MATERIALS


Before the invention of paper, writing in China was done on bamboo strips or pieces of silk. Bamboo was heavy and awkward, and silk was expensive; so alternative writing surfaces were sought. Ts’ai Lun’s paper was probably made from a mixture of tree bark, discarded cloth, fishnets, and hemp waste.


Native plants were used to make paper in many countries. In China and Japan, mulberry was a common fiber that made a thin, soft, absorbent paper suitable for calligraphy and woodblock printing. Hemp and flax were used in Samarkand because they were in abundant supply. In Europe, papermakers began making pulp from old rags, an abundant raw material that took less time to reduce to a pulp than raw hemp, flax, or cotton.



Experimenting with Plants



As printing technology developed and books and newspapers came to be in demand, it became difficult to find enough rags for papermaking. The use of the wood from trees for papermaking was first suggested in 1719 by René de Réamur, an entomologist who observed that wasps made their nests out of regurgitated wood. Noting the paperlike quality of wasp nests, he surmised that paper could be made using a similar technique on a much larger scale.


Réamur never tested his theory, but his investigations did prompt others to try to make pulp from materials other than rags. Several people experimented with vegetation, including conferva (swamp moss), broom, moss, cabbage stalks, potatoes, cattails, and many other plants. In Germany, Jacob Christian Schäffer (1718–90) did extensive papermaking experiments using various plants from his own garden and neighboring fields. While Schäffer attempted to bring attention to the vast variety of vegetation that was available for papermaking, most of his samples contained 20 percent cotton rags, which he believed was necessary to bind the plant fibers together.


According to papermaker Dard Hunter, a Frenchman named Léorier Delisle produced the first pure plant paper in the West for a small book edition in 1786. He used the bark of the lime tree for the paper in one copy and the marshmallow plant in a second copy. Still others experimented with making paper from various plants, until finally in the early 1800s, Englishman Matthias Koops made use of plant fibers on a commercial scale using straw.


[image: Images]


Wasps’ nests inspired the production of paper from wood.
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The first papermaking machine was refined in England in the early 19th century.


PAPER MADE BY MACHINE


All paper was made by hand until 1798, when Nicholas Louis Robert invented a papermaking machine in France. The machine was perfected in England in the early 1800s by the Fourdrinier brothers; to this day, paper machines bear the name Fourdrinier. On this machine, paper is formed on an endless wire screen, which travels over rollers and is then transferred onto a continuous felt, which then moves through a series of rollers that press, dry, calender (finish the surface), and wind the paper into a roll.


Calender


to smooth a paper’s surface by passing the sheets between metal rollers.


TWENTIETH-CENTURY REVIVAL OF HAND TECHNIQUES


In the first part of the century, Dard Hunter revived the craft of hand-papermaking and traveled extensively around the world, studying historical and contemporary papermaking practices and building a comprehensive collection of papermaking tools and paper samples. His collections and archives are currently housed at the Robert C. Williams American Museum of Papermaking in Atlanta, Georgia.


During the hand-papermaking renaissance of the 1960s and 1970s, artists began painting and sculpting with paper pulp, and making custom sheets for their prints. By offering apprenticeship and internship programs, small hand paper mills pass on this knowledge and help preserve an age-old tradition.


Entrepreneurs are using handmade paper to develop stationery, books, lamps, jewelry, and unique handmade sheets. Innovative programs are taking place in developing countries — both to ensure that the tradition of hand-papermaking is preserved and to create job opportunities.




EDUCATIONAL OPPORTUNITIES


Several universities and colleges now offer paper-making, and classes and workshops can be found at many community centers and private studios. Hand Papermaking, a quarterly journal, has listings of resources around the country.





CONTINUING THE TRADITION


In this book, I hope to share many tips and tricks I’ve learned over the years. You, too, can create unique textures, colors, and shapes in paper and then manipulate the medium to create books and three-dimensional works. The possibilities are amazing — and the papermaking renaissance is still young — so grab your mould, charge your vat, and join in!
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PART 1
Papermaking Basics
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CHAPTER 1
GETTING EQUIPPED



The basic papermaking process involves dipping a screen stretched across a frame (the mould and deckle) into a vat of pulp, lifting the screen out of the vat, and shaking it back and forth — and side to side — so that the fibers interlock and bond on top of the screen surface as the water drains through the screen. The freshly made sheet of paper is then couched (transferred) onto a surface — usually a felt — and is then pressed and dried.


Couching


(pronounced cooching) transferring a freshly made sheet of paper from the mould surface onto a felt, a sheet of nonwoven polyester interfacing, or another surface.


Felt


a woven wool fabric with a smooth, brushed surface and absorbent quality that aids in releasing a sheet of paper from the mould.


You can start making paper with simple equipment, which you can purchase or build yourself. As you become more serious about the craft, there are specialized items you might wish to acquire. I prefer to start small and build up as necessary. Following is a description of the basic equipment you will need to get started, as well as suggestions for upgrading to more sophisticated equipment.


People in this field are always inventing new equipment, adapting items from other industries, and redesigning old machines to function better. Networking is a great way to find the things you need or learn how to build them. There are several papermaking organizations, a trade magazine called Hand Papermaking, and a wealth of information to be found on the Internet, from papermaking Web sites that highlight artists’ offerings to those that show the uses of the process in the developing world to sites that feature university and art center course offerings.




PAPERMAKING PROCESSES


There are many variables in the papermaking process, and there is no single way to make a sheet of paper. From collecting the fiber to drying the finished sheets, you can alter the way in which you process your materials.


Fiber Collection Options
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[image: Images] Purchase from store or papermaking supplier
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[image: Images] Gather recycled materials


Precook Preparation Options


[image: Images] Steam, strip, and scrape bast fiber


[image: Images] Ret or decorticate tough leaf fiber


[image: Images] Presoak all plant fiber


Cooking Options


[image: Images] Cook plant fiber in soda ash, wood ash, washing soda, or lye


[image: Images] Cook rags in soda ash to get rid of additives or to speed up beating process


Beating Options


[image: Images] Hand-beat with mallets
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[image: Images] Process with a paint mixer, Whiz Mixer, hydropulper, or Hollander beater


Sheet Forming Options
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Pressing Options


[image: Images] Sponge, rolling pin, or brayer


[image: Images] C-clamps and plywood boards


[image: Images] Recycled press (flower press, cider press, book press, etc.)


[image: Images] Hydraulic press


Drying Options
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ARRANGING YOUR SPACE



Since papermaking involves several steps, you will want to design your work space to provide a smooth flow from one step to the next. You will need space for storing dry papers and fibers, a place to cook if you use plant fibers, and a space for beating the pulp, then making, pressing, and drying the sheets. Each of these processes requires various pieces of equipment and space. Here are some things to consider when arranging your space:


Fiber


cells that impart elasticity, flexibility, and tensile strength to plants.


WET AND DRY WORK AREAS


You will need a dry space in which to store fiber and tools when they are not in use. You will also need a wet area for beating pulp and for forming and pressing your paper sheets.
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Your fiber needs to be kept dry so that it will not mold. Paper-making equipment, especially those pieces used regularly, such as moulds, deckles, and felts, should be dried out between uses. Your equipment can be stored off the ground in a wet work area. A lot of water is involved in preparing pulp and making papers, so working on a surface that can get wet is convenient. Drains in the floor are even better. You might also consider working outside (weather permitting, of course!).


VENTILATION AND ELECTRICITY


If you use plant materials, you’ll need a stove or hot plate for cooking fiber. Fumes are released from cooking with alkalis, and it’s best to vent them out of your work area. A hooded stove will do the trick. You can also work outside on a hot plate or a camping stove. If you work with dry pigments, you should wear a mask and work in a well-ventilated area.


Alkali


a base substance that aids in the removal of noncellulose materials from a plant fiber when soaked or cooked in solution with the fiber.


If your cooking area is in your wet area, protect any electrical outlets from water. If possible, have the outlets at waist level rather than close to the floor. You may need electricity for hot plates, blenders, and other equipment.


WATER SOURCE


A faucet is the bare minimum you’ll need for your water source, and a large sink can be handy. If you have a garden hose with a spray nozzle, you can take the water where you need it and use it when you want to.


NOISE


The beating process, in particular, can be noisy! If you prefer to pound your fiber by hand, or use a blender or other pulp reconstitutor, the noise will be a mild nuisance — not much louder than a washing machine.


But if you use a Hollander beater to prepare the pulp, you may prefer to put it in the garage or basement, or build soundproof walls. I recommend wearing earplugs (or protective headsets) when you are working close to the beater.



MATERIAL OPTIONS



When making your own mould and deckle, there are many things to think about — including size, wood, joints, screen, and support. Here are some considerations in selecting materials.
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Before you build your mould and deckle, consider the many options available.



THE MOULD AND DECKLE



The mould is a screen surface stretched across some sort of frame. The deckle is a second frame without a screen that sits on top of (and is sometimes jointed to fit over) the mould to contain the pulp when it is dipped into the vat. The deckle controls the shape, size, and thickness of the sheet of paper formed on the mould.


There are three basic types of moulds and deckles. The Western mould can range from window screening stretched over canvas stretcher bars, to hardwood moulds and deckles with a sophisticated ribbing structure designed to hold the screen in place. The Eastern mould, the most common being the sugeta of Japan, differs from the Western version in that it consists of a flexible screen that is sandwiched and held taut in a hinged frame. The deckle box, originally from Asia, is a deep mould and deckle into which pulp is poured.


[image: Images]


The mould acts like a sieve as paper is formed.


Western Mould and Deckle


There are two types of traditional Western moulds, which vary in screen surface: laid and wove. On a traditional laid mould, a series of parallel wires (laid lines) creates the mould surface. These wires are sewn into a mesh and then sewn onto wooden ribs, spaced at approximately 1-inch intervals, that support the wires from below and prevent them from sagging under the weight of the pulp and water. The lines created where they are sewn to the ribs are called the chain lines. These laid and chain lines are visible in sheets of dry paper that are formed on the mould.


The Western laid mould and deckle was developed in Europe in the 12th century, when papers were first made from old rags. The wove mould, which has a woven mesh surface like a fine window screen stretched across its frame, was developed later, in the 18th century. The surface of a sheet made on a wove mould is less distinctive and smoother than the laid surface.
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The laid surface (left) creates laid and chain lines, while the wove surface (right) makes paper with a consistent surface.



[image: Images] MAKE YOUR OWN WESTERN MOULD AND DECKLE



You can make a simple and inexpensive mould and deckle using canvas stretcher bars from an art supply store. They come in many sizes. I recommend making this type of mould and deckle no larger than 8½" × 11".


If you decide to make a mould and deckle larger than 8½" × 11", you will need to support the underside with ribs or plastic grid. This may require making a rabbet groove for the plastic grid to sit on or cutting slots in the wood for the ribs.


[image: Images]


Use a plastic grid to support the mould and deckle if you make one that’s bigger than 8½ × 11".




TIP


Marine supply stores are a good source of waterproof and rustproof items, including polyurethane, staples, screws, and clothing.





You Will Need:


4 canvas stretcher bars measuring 14" × 11½"


4 canvas stretcher bars measuring 11½" × 11½"


Water- and weather-resistant wood glue (available at hardware stores)


Water-based polyurethane (oil-based is okay, but I don’t like the fumes)


Small foam or bristle brush


Tin snips for cutting wire


Rustproof wire screen* (window screen or finer), cut to 13" × 10½"


Hardware cloth (a heavy wire mesh with ¼" mesh squares) cut to 13" × 10½"


Staple gun and rustproof staples (Monel brand)


Duct tape Scissors


¼" or ½" foam insulating strips (weather stripping)


*There are alternatives to wire screening. Most papermaking suppliers carry a heat-shrinking polypropylene screening (and a special epoxy paste) that can be glued to the frame and tightened with the heat of a blow dryer.


1. Apply wood glue to the joints, and fit them together to form two wooden frames. Make sure the corners are square.


step 1
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2. Apply polyurethane with a brush to waterproof the frames, and let them dry overnight. I recommend applying a second coat after the first has dried.


3. To make the mould, place the window screen on top of the hardware cloth, and lay the combined screen onto one of the frames. Center it and staple it to the frame at 1" intervals, keeping it taut. Put duct tape over the stapled edges to seal the screen and prevent pulp from slipping between them. This also protects your hands from the sharp edges of the screens.


step 3
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4. To make the deckle, cut the foam strips to fit along the inside edge of the “window” on the other frame. Use a staple gun to attach the foam strips at 1" intervals. Since most canvas stretchers have a slight lip on the outer edge, these foam strips prevent pulp from slipping underneath the deckle onto the unscreened area of the mould.


step 4
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Eastern Sugeta



Sugeta is the Japanese word for the traditional papermaking tool in Japan. The su is the screen, which differs from the Western mould in that it is flexible. The keta is a hinged frame that holds the su. The sugeta is deeper than the Western deckle, to accommodate the different sheet-forming process (see Japanese papermaking, page 98). This process is more suitable for some plant fibers than the Western process, and the flexibility of the Japanese screen makes couching easier with many fibers, especially when you are forming thin sheets.


The traditional Japanese su is made from bamboo splints woven together with silk or nylon threads. Its design was based on earlier moulds made in China and Korea. Some su are lined on one side with a sha, or fine silk mesh.


Sha


traditionally in Japan, a silk layer sewn to the bamboo su to create the surface on which the sheets of paper are formed.


It is hard to find traditional sugetas in this country, but a few crafts people are making contemporary versions (see resource guide).




SIMPLE MOULD AND DECKLE


If you don’t want to go to the trouble of making or purchasing your own mould and deckle, start simply. Make a simple screen with no deckle by cutting a piece of hardware cloth and a piece of window screening to the same size. Tape all the edges together with duct tape. You can even make shaped moulds this way (see chapter 10, Making Shaped Sheets, and chapter 15, Children’s Projects, for other shape ideas). This is a deckle-less mould. The purpose of the deckle is to create a nice edge, as well as to control the shape and thickness. If you don’t use a deckle, you will get a more feathered edge, and the thickness of your sheet will be harder to control, but nevertheless, you will be able to make paper.






[image: Images] MAKE YOUR OWN EASTERN SUGETA



You can make a simplified sugeta that is similar to the traditional Japanese sugeta from common materials such as bamboo placemats or sushi rolls and needlepoint stretcher bars.


You Will Need:


4 lengths of pine measuring 12" × ¾" × ¾" (prejointed needlepoint stretcher bars, available at sewing and craft stores)


4 lengths of pine measuring 16" × ¾" × ¾"


Water- and weather-resistant wood glue (available at hardware stores)


8 1¼" brass or stainless steel screws


Drill and drill bit (smaller than the diameter of your screws)


Sandpaper, medium-fine grit


Water-based polyurethane (oil-based is okay, but I don’t like the fumes)


Small paintbrush


2 small brass or stainless steel hinges, ½" × 1½", with eight ½" screws


Scissors


No-see-um netting


Bamboo placemat measuring 11" × 15" (you can purchase these in various sizes, and you’ll have to adjust the stretcher bar sizes accordingly)


Needle and thread


1. To make the keta, apply wood glue to the joints, and fit them together to form two wooden frames. Make sure the corners are square. Drill holes in the corners, and fit with screws to secure the joints. Sand the surfaces to make them smooth and even.


2. Apply polyurethane with a brush to waterproof the frames, and let them dry at least overnight. I recommend applying a second coat.


3. Attach the hinges to one side of a long length of one of the frames, centering them approximately 4" in from each side. Join the two frames by attaching the hinges to the second frame, leaving a ⅛" gap between the two frames.


step 3
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4. To make the su, cut a piece of no-see-um netting to 12" × 17". Lay the netting over the bamboo mat, and cut it to size, making it the exact width and 1" longer than the mat.


5. Wrap ½" of netting around one of the short sides of the bamboo mat, and stitch the netting in place around the wide splint of wood. There should be approximately ½" of netting hanging off the unsewn end of the mat, because the mat will stretch when wet.


step 5
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To use: When making paper, simply place the su on top of the open frame of the keta, with the no-see-um netting sha facing up. Close the hinged keta, sandwiching the su tautly in the frame. Hold it together tightly as you form your sheets on its surface. After you make a sheet, open the hinged keta, lift the su, and gently roll the sheet down onto the couching surface (see Making Eastern-Style Paper in chapter 5).


VARIATION: CONVERTING A WESTERN MOULD INTO A SUGETA


With a few extra materials, you can modify your own Western mould into a sugeta suitable for making paper Japanese style.


You Will Need:


Interfacing or fiberglass window screening


No-see-um netting


Duct tape


1. Cut a piece of interfacing or fiberglass window screening to the outer dimensions of the mould. You can attach a piece of no-see-um netting to the top of the window screening to give your sheets of paper a smoother surface.


Interfacing


a spun or nonwoven polyester mesh often used as a couching surface in papermaking.


2. Wrap a piece of duct tape around one of the long edges for easy handling (and to connect the two screens if you are using two layers). Make sure the tape sits underneath the deckle and does not block the papermaking surface of the screen.


step 2
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3. When making paper, simply sandwich this su between the Western mould and deckle, and form your sheets on its surface. After you make a sheet, you can lift the su, and gently roll the sheet down onto the couching surface (see Making Eastern-Style Paper in chapter 5).


step 3
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Deckle Box


A third type of mould and deckle is called a deckle box. It’s designed for pouring sheets of paper, rather than pulling sheets from a vat of pulp. The very first papers may have been made in this fashion on a square of woven cloth held within a bamboo frame. This method of sheet forming is still used today in many countries, including Nepal, Tibet, Thailand, and India.


A deckle box has a deep deckle, which allows you to pour water and pulp into it (simulating a vat) to form a sheet. This type of mould allows you to make paper with a small amount of pulp (not enough to fill a vat). You can also mix various pulps in a deckle box to make a decorative sheet or a work of art. And this setup also lets you make really thick sheets of paper, if you’d like.



[image: Images] MAKING A DECKLE BOX TO CREATE LARGE SHEETS



This deckle box design comes from papermaker Andrea Peterson of LaPorte, Indiana. Her design is for sheets that are 24" × 36", but you can construct yours to the size you want. Dipping large sheets of paper can be cumbersome because of your limited arm-span and the weight of the pulp. But by pouring pulp into a deckle box, you can make these large sheets yourself. With this design, the deckle box is also your vat. This technique works best for long fibers, such as Asian fibers and abaca mixed with formation aid.


Abaca (Musa textilis)


a bast fiber from the leaf stalk of a type of banana tree found in the Philippines and South America.


Formation aid


a viscous substance that slows drainage and allows time for sheet formation.




TIP


Matchstick bamboo window shades are available at import stores in custom window sizes; buy one that is large enough to cut to 25½" × 37½".





You Will Need:


For the top frame (deckle):


2 1 × 3s cut to 25½" lengths, with mitered corners (joint the corners in any fashion; just be sure they’re square)


2 1 × 3s cut to 37½" lengths, with mitered corners


Galvanized finishing nails or brass screws


Hammer


Screwdriver


4 strips of 1 × 1 cut to 8" lengths, with mitered corners


For the bottom frame (mould):


2 1 × 2s cut to 25½" lengths, with mitered corners


2 1 × 2s cut to 37½" lengths, with mitered corners


6 strips of 1 × 1 cut to 24" lengths


Polyurethane or wood sealant


Drill


4 door-latch hooks and 4 eyehooks to fit door latches


Matchstick bamboo window shade (see box at left)


Several sheets of 26" × 38" heavyweight interfacing


Important: the bamboo strips must run in the 37½" direction. If you have them the other way, the support structure for the bamboo will not function properly.


1. Construct the top frame of the deckle box using the 1 × 3s, and nail or screw the joints together.


2. Use the 1 × 1 strips to brace the corners of the deckle. Make sure they are flush with the top of the frame; then nail or screw them to the frame.


3. Construct the bottom frame of the deckle box using the 1 × 2s, and nail or screw the joints together.


4. Nail or screw the 1 × 1s to the frame at approximately 5" intervals. Attach them at an angle so that a corner of the wood is flush with the top of the frame.


5. Seal all wooden parts with polyurethane or wood sealant.


6. Drill pilot holes, and then attach two door-latch hooks to each side of the 37½" sides of the top frame, approximately 6" in from the ends and centered on the top frame.


7. Place the bamboo window shade and a piece of interfacing on top of the bottom frame.


8. Place the top frame on the bottom frame assembly, and attach the four eyehooks to the bottom frame. Make sure that when the latches are hooked, the interfacing and bamboo window shade are held securely between the frames.


[image: Images]


This deckle box design allows you to pour the pulp into the box to make larger sheets of paper.


Preparing the Pulp


For abaca or kozo, use 1 pound of dry fiber to make 10 to 15 sheets of paper that are 24" × 36".


Kozo


the Japanese name for Broussonetia kazinoki or Broussonetia papyrifera, two of the many members of the Moraceae family, commonly known as mulberry, whose inner bark is used in Japan for papermaking.
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* Determine the size of paper you wish to make.
When buying or cutting your wood frame, make
sure you make the pieces large enough to
account for the joints.

* Use nonwarping, waterproof wood, such as
mahogany (or seal the wood with polyurethane,
Thompson's Water Seal, linseed oil, or tung oil).

Corner joints

o Prejointed canvas or needlepoint stretchers
 Brass screws (rustproof)
« Half-lap, dovetail, or other wood joints
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Screen surface
options

o Aluminum window screen

« Brass or copper mesh screen (30 to 40 wires
per inch)

« Simple removable su and sha, made with a
bamboo placemat or interfacing and no-see-
um netting

« Heat-shrinking polypropylene screening (avail-
able from papermaking suppliers)

Screen support.

Fasteners for
attaching the
screen to the
wood

« Hardware cloth

« Wooden ribs (for larger moulds)

« Plastic grid, used in fluorescent, lighting
fixtures (for larger moulds)

« Brass shim or aluminum flashing (used for
chimneys) and escutcheon pins

« Waterproof staples (Monel brand) and duct
tape

« Epoxy (for use with heat-shrinking polypropy-
lene screening)
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