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WHAT THIS MANUAL CAN DO FOR YOU

This Manual is designed to provide a general picture of the factors
which must be considered in establishing and operating a small-
scale papermaking industry. It should prove useful in creating inter-
est in the subject, and serve to give enough understanding of the re-
lated considerations to help government officials, other leaders and
entrepreneurs determine whether the potential deserves more-de-
tailed attention. Also, special segments of the Manual may serve as
separate manuals or references for specific phases of the subject.

However, it is important to note that in most cases plans for the
actual development and installation of a papermaking industry will
require specific expert engineering and financial advice in order to
meet specific local situations. This is particularly true if the recom-
mended procedure is followed to establish a central mechanized
pulp-processing facility as the basis for the hand-forming of the
paper itself.

For further information and assistance, readers should contact their
local Productivity Center, Industrial Institute, Servicio, or United
States Operations Mission.
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Because this Manual represents a new kind of paper technology based on
the synthesis of the time-honored techniques of handmade paper

with the applicable know-how of mass production—

YOU SHOULD PERHAPS CHECK AGAIN

even though you may have considered papermaking as a small-scale
industry earlier and found it not feasible—

IF YOUR PROBLEM WAS:

LACK OF SKILLED MANPOWER
(this Manual has a device which may eliminate the need for special skill in your country)

LACK OF RAW MATERIALS
(this Manual has a substantial list of possible new fiber sources to check for your country)

A LIMITED WATER SUPPLY
(this Manual suggests how some kinds of paper can be made with very limited water)

A PAPER MILL ALREADY SUPPLIES STANDARD PAPERS
(this Manual suggests many paper products and specialty papers that are useful and may pro-
vide continuing employment)

A PRIORITY NEED FOR OTHER INDUSTRIES
(this Manual suggests how papermaking fits in closely as a part of other industries in a practical
way and helps the entire economy)

A POLICY TO CONCENTRATE ON CENTRAL-FACILITIES INDUSTRY
(this Manual suggests that papermaking use this approach)

A DESIRE TO STIMULATE ONLY PERMANENT INDUSTRIES
(this Manual suggests the manufacture of a wide range of products of lasting importance to the
economy)

SEE OTHER SIDE FOR SPECIAL GUIDE FOR SPECIAL PEOPLE



GRADES OF PAPER

WRAPPING TISSUE — a tissue manufactured from various types of furnish, including
bleached and unbleached chemical wood pulps, mechanical pulp, or screenings, in basis
weights of 9 to 17% (24x36) using 480-sheet reams, and used in wrapping and packaging
of merchandise. The chief characteristic is toughness, and in some cases, freedom from
chemical residues which would produce tarnishing of the wrapped products.

WRITING PAPERS — a general term for papers suitable for pen and ink, pencil and
typewriter, or printing. Made in a wide range of qualities from mechanical wood and rag
pulp, or mixtures of rag and chemical pulp, or chemical and mechanical pulp. The most
significant property is good writing and ruling surface. For some uses, good strength and
creasability are also necessary.

DEFECTS IN PAPER SHEETS

During the manufacture of paper, a great many things can go wrong to reduce the quality
of the eventual sheet or at least change it from the properties it was intended to have. In

a mass-production technology, where paper is used for printing and packaging on high-
speed equipment, and where highest standards of quality at a minimum price can be
insisted upon because of the competition, even minor defects are not to be tolerated. This
may or may not be the case in an underdeveloped area, and it is certainly true that some
defects which can be avoided only by great expenditure of time and money are not neces-
sarily worth the cost of avoiding, for many of the end purposes of the paper.

In any event, on a practical basis, it should be noted that there is a considerable waste in
hand papermaking—20 per cent being not unusual, a figure for sheets discarded as unac-
ceptable. This results from tears in the sheet, water drops, hairs from the felts embedded
in the paper, knots, drops of sizing materials, bubbles, holes, blurred watermarks, imper-
fect laid lines, and pieces of rust from some part of the vat (and in particular the steam
pipe). The best of these discarded sheets can be marketed as “seconds” or “retree,” but the
rest can only be repulped as “broke” into an inferior paper for wrapping the good sheets.
Obviously, improved techniques and greater care about dropping water and sizing can
reduce the waste and thus the price that must be charged for good sheets.

The following explanatory list of defects which may conceivably be encountered in hand-
made papers is included, therefore, both for its specific reference value, and for its use as a
reminder that the technology of paper can be made very complex, and that a local pro-
ducer will probably always have room for improvement.
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DEFECTS OF PAPER

Air bell — a blister, froth or foam mark on the surface; from poor paper lifting or poor condition of
drying felts.

Back mark — the crease or mark left in a sheet of paper dried on a line or pole instead of flat; some-
times has to be cut out, making two half sheets.

Baggy — a sheet with a pushed-in center, as trousers are baggy when not flatly pressed.
Bark specks — brown specks which are pieces of bark not removed from the pulp.
Bells — see air bell.

Blackening — dark area on sheet caused by too much pressure or moisture in paper as it goes
through calender.

Bleach scale — spot caused by undissolved bleach residue; usually shiny, light brown, and brittle.

Bleeding — color staining out of paper, or dissolved by a liquid; discoloring of surface from asphalt
oils seeping through in converting papers.

Blister — see air bell.
Blow — see air bell.

Blue spots — spots colored blue (or other colors) because of dye reaction with rosin; also a speckled
effect caused by poorly prepared dyes.

Bristle marks — scratches in surface of sheets that have been surface coated, made by bristles com-
ing off coating brushes and sticking to calender roll.

Broke — the general term for paper which has considerable defects (see retree).
Brush marks — see bristle marks.

Bronze specks — a mineral formation known also as bronze fleck.
Bubblemarks — see air bell.

Bunting — see blackening (also refers to flattening of calender rolls if left under pressure when not
in use).

Burnt — a sheet made brittle by over-drying; darkened sheet may be discolored by pulp burnt too
long a chemical digestion.

Button specks — powdered, light-colored specks caused by crushed pieces of buttons when waste
rags are used as fiber.

Calender crushed — see blackened.
Calender cuts — creases, lines on sheet caused by wrinkles in paper passing through calender.

Calender marked — sheets carrying marks made by markings on the calender roll.
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DEFECTS OF PAPER

Calender scales — small bits of pigment that collect on the calender roll and are transferred to the
paper.

Calender spots — indentations or spots, sometimes transparent, caused by small pieces of paper
sticking to the calender roll and then back onto another sheet; also spots or indentations caused by

other particles or drops of oil.

Carbon specks — black specks caused by coal dust in the pulp or on the sheet; usually called cinder
specks.

Cinder specks — bits of cinders or coal dust in the paper.

Clamp marks — indentations in paper caused by clamps holding paper solid for trimming.
Clipped cuts — sheets with edges broken by poor packing or handling.

Cloudy — unevenness in the formation of a sheet; not necessarily a defect; also called wild.

Cockle — wrinkles in small waves on sheet, because it is drier or damper than the air, as a finish, it
is not a defect (i.e., if cockling is uniform and in small waves).

Cockle cut — a cockled paper pressed through a calender and cut as a result of a folding-up or
wrinkling.

Contraries — these are any materials unneeded or injurious to the paper; small bits can escape
removal and be made part of the sheet.

Corner up — a sheet bent at the corner, as dog-eared.

Cracking — open breaks along creases when paper is folded; also, in coated paper, when the coat-
ing layer flakes away from the sheet.

Craters — small pits in coated papers due to breaking of air bells.

Curl — warping of an edge of a sheet or a curl across a sheet, due to uneven moisture in the sheet
or internal stresses.

Cutter dust — tiny bits of fiber broken off during the trimming operation and settling between the
sheets, causing trouble on the printing presses.

Damp streaks — crush marks or blackening of paper, caused by uneven pressing or drying of sheet.

Dead beaten — paper made of stock over-treated in the beater, and thus brittle and weak.
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DEFECTS OF PAPER

Dead spots — dull areas in high-gloss finished sheet.

Dirt — anything in the paper that should not be there, making a mark or speck in the paper.
Dog-eared — see corner up.

Drop marks — blemishes caused by water dropping on a sheet while still being made.
Dusting — a paper which may give off dust or lint and thus cause trouble to the printer.

Dye spots — spots of stronger color than intended, caused by undissolved dye or a biological
growth which collects the dye.

Feathered deckle — a ragged and badly-finished deckle edge on the sheet, caused by deckle
not fitting closely enough to the mould.

Fish eyes — small, round, glazed or transparent spots caused by such materials as slime,
undefibered portions of stock or foreign materials formed in the sheet and crushed when it
goes through the calender.

Fluff — the dust of some sheets (see dusting).

Foam marks — see air bell.

Foul — paper which has dirt, is not “clean”

Foxed or foxing — spots, specks or stains in paper caused mostly by mildew or mold.

Fur — bits of paper pulled from a sheet by a sticky felt and then transferred to another sheet.

Fuzz — fibers sticking out from the surface of a sheet and tending to pull off in printing.

Grease spots — spots in sheet formed by oil or grease, or a thin spot in a sheet because pulp
would not stay over a greasy or oily area on the mould screen.

Grit — abrasive specks formed in the sheet; they are very harmful in printing and in many
other uses of printing where they may scratch.

Haircut — a cut in a sheet of paper made by the calender because of a human hair or a long
fiber caught in the calender (see calender marked).

Iron specks — pieces of iron or iron rust in the finished sheet.

Knots — splotches or lumps in sheet caused by incompletely defibered material forming in
sheet.

Line — see dusting.
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DEFECTS OF PAPER

Lumps — see knots; also caused by slime or by partly-dried coating materials falling into fresh
paper.

“M” — paper which is not first quality but which has only very minor defects.
“N” — paper which is inferior to “M,” usually writing paper.

Overdried — see burnt.

Peeling — when the surface of a sheet scales or peels off (see also scuffing).
Phozy — featherweight papers which are too flufty or loosely made.

Pick — the property of a paper which lets it release parts of its surface when attached by a sticky
ink; caused by a poor adhesive on the surface (poor at least for the purpose intended).

Pinholes — very small holes caused by hard (often metallic or stone) materials in the paper which
fall out when the sheet is calendered; also may be caused by grit on calender punching holes in the
sheet.

Pitch spots — caused by accumulations of resins in the stock.

Pole mark — see back mark.

Retree — slightly defective sheets of paper; not “good” but not broke; still generally usable, espe-
cially in printing.

Ring marks — patterns or clouds of varying color in dyed papers, caused by bubbles in the paper
lifting process.

Rosin specks — amber-colored translucent specks caused by improper emulsification of size.

Sawdust spots — in wood-fibered papers, sawdust specks sometimes remain untouched by the
pulping process, and are crushed in a calender, causing large blemishes.

Seconds — imperfect sheets (not to be confused with a kind of paper, “second sheets,” for addi-
tional sheets in a letter).

Shiner — a glossy spot due to fillers or other materials, either as shiny particles remaining or as
holes or translucent spots pressed into the sheet by foreign specks.

Size stain — see rosin specks; can be caused by any size, particularly a discoloring kind, which is
not fully mixed in.

Skipped coating — brush marks on coated paper showing where brush was lifted in coating pro-
cess.
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DEFECTS OF PAPER

Slime spots — spots or hard and shiny blemishes caused by accumulation of slime in beaters
or vat.

Specks — small spots caused by a variety of foreign objects or materials in sheet.
Spongy — paper without enough size, or too bulky and soft for the properties intended.

Spots — different colors or degrees of transparency in a sheet due to water, oil, grease, size or
other materials.

Stamps — see fur.

Stickmark — see back mark.

Two-sidedness — two sides of a sheet being different either in texture or color.

Wavy edges — see curl.

Wedgy — a paper thicker or heavier at one end than another, due to the mould being tilted
in paper lifting; not noticeable in one sheet, but in a stack of sheets all formed the same way,

the thickness different will become apparent.

Wild — see cloudy.



