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SETTING

The settiny ror the unit model can ve the intermeurate
grade o:f any elementary school i1n the United States*. The unit
concerns .tselt with paper - a product of which even tne cuyl-
turally deprived student has come 1nto contact. Tnhne unit 1s
specirically planned to make the student aware, through active
l1nvoivement, oOf the history oi paper; the papermaking process;
the variety orf uses and kinds ol paper; the cconomic aspects
Orf the paper industry; and the 1mportance or recycling.

*While 1t 1s not essential to the unit, a vis.t to a wood
Source, paper mill, or paper processing plant would ve most
helptul. The teacher should check wilth the company to be
visited to be sure there are no dangers involved and to scc
1t children ot her age group are allowed to tour the company .
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II.

III.

Iv.

VI.

VII.

CONCEPTS

Paper has been and remains a useful tool to mankind.

Paper is by no means a new invention; it has been used
in various parts of t.ie world since ancient time,

The first writing materials did not COnSist O Duoer, Lo
were clay, papyrus, metals, stone, trece leaves, Harx,
wood coateu wit.: wax, ectc. However, 1t seems ti;at Lne
first use of paper was specitically for writing,

The f1irst recorded process of papermaking originated in
tne Far East, in China, and filtered westward through the
centuries,

In the Far East paper was made f{rom vegetable rfibers and
bamboo; in the West, during the middle ages, paper wa:
largely made from rags of cotton and linen; today wood
Pulp 1s the resource most widely used in papermaking.,

All thrce materials have a common denominator-they contain
cellulose, the basis of paper.

During the past century in particular, paper has been
used not only in the field of communications, but for
many diverse purposcs: packaging, consumer products,
household items, building materials, and others., As
technology expands, certainly new uses will be created
in the future.

The modern-day process of makiny paper includes tie
tollowiny steps:

l. selection of trees and cutting

2. removal of bark

3. grindingi chiipplng, and cooking of c¢hips
4. bleachinyg, becatinyg, and refininyg

5. paperimaking - Fourdrinier machine

6. color, siziny, and "finishing"

7. distribution




VIII.

IX.

XI.

XIIL.

XIII.

The process of papermaking involves extensive use and
depletion of one of the world's resources: wood from
forests. Steps must be taken to replenish this resource
(and some measures are already in effect), or we must
find paper substitutes.

Paper mills are usually located near a source of wood and
water.

Paper's characteristics correspond to the purpose rfor
which 1t will be used.
Varieties of Paper:;

1. soft and weak (newsprint, newspapers, leaflets, etc.)

2. hard and strong (building materials, magazines, paper
furriiture, etc.)

3. absorbent (towels, blotters, etc.)

4. non-absorbent (art papers, magazines, etc.)

5. slick and smooth (gift wrapping, glossy magazines)
©. rough (laminated, corrugated for packaging, etc.)

Some papers are bio-degradable; they return naturally to
the soil. Others are so treated that they cannot return
to the soil without man's intermediary etfort. (e.y.
Japanese plastic-paper, paper colored with non-degradable
chemicals, paper treated with non-degradable chemicals).

Paper, its processing, consumption and waste, can be a
destructive agent in the environment. Man must find a
vay to use paper constructively, while simultaneously
eliminating its harmful effects and 1ts waste.

Paper, its processing, consumption and recycling, provides
opportunities for many and varied vocational careers.




BEHAVIORAL OBJECTIVES

Concept Number

VIII. l. Seventy percent of the students should pe
able to list at least four possible conse~-
quences of the depletion oI treces usco o~
Papermaking.

IX, 2. One hundred percent of the students snoaid
be able to explain in no more than twenty -
five words why paper mills arec located near
a Source of water and near forests.

II. & IV. 3. Ninety percent of the students should cemon-
strate a knowledye of the origin and nis-
torical spread of papermaking by numbering
in sequential order the ancient and modern
civilizations that used the process.

V. 4. Ninety percent of the students should be
able to match up materials used for paper-
making with the historical era in which they
were used, with one hundred percent arcuracy.

I. & VI. 5. Ninety percent of the students should list
at least two types of paper products used
in each of the followina areas: packaging,
household products, bullding materials, and
communications.

VII. 6. BElghty percent of the students should rcooy-
nize and place in sequential order at least
five of the seven steps in the papermaking
process while looking at the flow chart.
(See Background Information for the flow
chart, which may be reproduced) .

XI. 7. Nincty-five percent of the cluss snould
recogynize at least two types of paper which
are not Lio-deyradable and be able to tell
why tney are not.

I. g. On2 nundred percent of tie studecits should

name and explailn at least five wWays thiat
paper nas been important in man's history.




Cconcept Number

XII. Y. Ninety percent of the class should name three

paper products and describe one way to reuse
one of them.

XII. 10. One hundred percent of the class wlll cut
down on paper consumption Dy periorming at
least one of the following activit.os:

1. saving art and construction vaper scraps
in a scrap box, eighty percent of tne time.

2. using both sides of ill paper 1n school
for an entire week.

3. saving newspapers for recycling and
bringing them to school for transfer to

a recycling center, eighty percent of
the time.

4. devising one recycling project and using
it eighty percent of the time at school
or at home.

5. listing alternatives to paper products,
choosing one, and using the substitute
elghty percent of the time. '

"Inventory sheets" mey be devised for the
students to use in keeping a record of thcir
activities,

VII. l1. Ninety percent of the pupils should be able
to list at least two rcasons why there must
be a sound re-forestation (replenishing
and/or replanting) plan.

III. 12. Ninety percent of the students should be
able to name at least five writing materials
used before paper was invented.

X. 13. Ninety percent of the students should be
able to list at least three varietics of
paper and a particular use for each quality.,




Concept Number

XIII.

14,

One hundred percent of the students should
be able to name and describe, in twenty-five
words or less, some of the duties of one
vocation or career related to papermaking
(Processing, consumption, or recycling).

[ey}




PRE~-POST TEST

Related Behavioral

Objective

1. 1. If trees were cu’ down and used up until
none remalned, what four possible
consequences can you name?

a.
b.
C.
d.

2. 2. Explain 1n nu more than twenty-five
words why paper mills are located near
a source of water (on river) and near
forests.

3. 3. Number the followingy coudntries .5 order
to show where papermakinz cegarn and LUW
the process of making paper sprecac.

(The first country to make and use paper
will be #l, etc.)
Egypt France China
Mex1ico Urilted States
4, 4. In ancient times paper was madc trom

During the middle ages, paper was made
trom .
Today most paper 1s made from .

7




Relatca Behavioral
Obrective

4. cont. 4. Choose from possible answers: wood pulp,

bamboo, papyrus, cotton, vegetable fibers,
linen.

5. 5. Name at least two types of pavcr
paper products used in each area

[
'C

Houschold items: el
Building materials: anc
Packaging materials: and
Communications: and

o, ». Place a number (1 to 7) in front of each
step of the papermaking process to show
that you know the correct order of paper
processing. You may look at the flow
chart as you work.

put into machine to make paper
removal of bark

color, sizing, and finuishing
distribution of paper

selection and cutting of trces
grinding, chipping, and cooking of
chips

bleaching, beatinyg, and refining

[~ fof o sl

7. 7. Underline the types of papcr which are
least likely to be bio-duyredable:

a. paper coated with plastic

T

paper treated with chemicals

(9}

. colored tissue paper
d. paper made from veygetaiblc ribers

3. . Namne five ways that paper has ncc..
important i1n man's history.
ad.
i),
C.
q.
c.




Related Beiiavioral
Opnsective

9. P

10. 10.
1L. 11.
12. 12.
13. 13.
14. 14,

Name tiaree paper products and explain
in no more than twenty-rfive words a
yood way to reuse one of them.

It 1s possible for all cf us to cut
down on paper consumption. Explain how
you can help.

List two rcasons why forests should be
replanted aiter being chopped down.
Name five materials which were used to

write on before paper was 1invented.

List threce varietics of paper and explain
one usec tnat each quality has.

Chioosc a vocation or career rclated to
papermaking (processing, consumption, or
recycling). Describe 12 no moce tnan
twenty-tive words some duties a person
in tihls position might perforn.




ANSWER KLY FOR PRE-POUST TEST

Man wo-ild have to create new ways to produce oxygen
aemically,
woula nave to stop soi1l c¢rosion without the aid of

t S,

¢. There would Le o wood available.

G. Millo would be out of business and WOEHMPLOVIENT WO Ll
resule.

C. Paper and other products now made from wood WOu.U ..ave

O be syntacsizca in other ways.
(Or any otner acceptable answers)

Answers will varyv. Forests are the source of raw materials
tor paper mills., Water 1s used in tne Papermaking brocess
tor clectricity and for transportation.

Egypt

3 France 1l Cnhina
Mexico 5

Ui.lted States

Inh ancieat times wvaper was rade from veyctavle fiosers,
DAM0o.  In tae Middle Ages from cotton, and linen. Today

most paper 1s made from wood pulp.

Answers will vary. Somne possible responses are;
Housenold 1tews; toilet paper and paper towelg

Building materials: wallpaper and roofin:

Paeckaging matcrials: pawver hbays and paperboard containecrs
Comwunications: writing paper and paper for books

PUL 1rto nacinine to make paper
removal of wark

color, sizing, :;nlshing
Glstripution of papet

selection and citting of trees
grinding, caipping, and cooking of
wleaciing, .cating, and refining

Undcrliane the t,pes oi papcr Wihlch arc
isro-ucgradable:

a4 Paper couatoda.w.tn wlast.c

+

. Paper Lroatod wabls choeaieals
L -

C. Colored LigSuC paper

. Paper made Ircon vegetanle fibers

ERI

Aruitoxt provided by Eic:
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10.

11.

14.

Answers will vary., Possible responses:
d.  cocallunication

Y. Rackaglng

C. use 1n photoyraphy

i. usc in art

C. recordiny anything

rossinle ecxamples:

“«.  Milk cartons may He reused in art PEOICILD vl we il
L. Orange julce container to store peaci
C. Old magazincs four art work

Accebt any reasonable answers

L
- .

Answers will vary and must be evaluated :ndividually by the
teaciher.

Forests snould be replanted after beiny chopped down so

that the supply of trecs does not vecome depleted, to wrevent
SO0il crosica 1n areas wherc trees now grow, and to supply
oxyygen. (Or any other acceptable answers)

Any five of the following are acceptapvle: Stone, clay
bricks, tanle books, leaves, bark, parchment, and papyrus,

Any of the following are acceptable:
1. soft and weak (Newspapers, leaflets, newsprint)

2. hard and strong (building materials, magazines, paper
furniture)

3. absorbent (towels, »lotters, etc.)

4. Non-absorbent (art papers, magazines, etc.)

5. Slick and smooth (gift wrapping, ylossy magazines)
6. Rough (laminated, corrugated for packaging, etc.)

Answers will vary. Examples: lumber jack, forester, truck
driver, fork lift operator, commercial artist, salesman,
plant opecrator, ctc. (5ec Backyround Information on
Careers related to the paper industry).




BACKGROUND INFORMATION

The lessons contained in this unit need not be taugnt 1in
sequential order, nor need all the activities ir <ach lesson
o¢ included. The choice of activities and the order in which
they are uscd will be lett to the discretion of the teacher.

VOCABULARY

Bio=-degyradable - describes any product which 1s capaicie OfL
returning naturally to the soil.

Calligraphy - fair or elegant writing; handwriting in general.

'ourdrinicr - (Fur-drin-cer) the name of brothers who improved
upon a previously-invented papermaking machine. Their

machine, 1in some form, is still used today and bears their
name.

Kraft paper - a very high-strenyth paper, usually unbleached
and used for wrapping purposes.

Paper - a harmonious combination of cellulose fibers formed
in water suspension on machine wire, and bound together by
weaving the fibers and by bonding agents.

Paper industry - includes manufacturers of pulp, Papecr, and
paperboard and those who convert these materials into
useful products.

Pulp - a papermaking material cxlsting in a disintegrated wet
or dry fibrous state: the Stage of paper before it enters
the papermaking machine.

Reclalmed fibers - anotier term for fibers (or papers) to be
recycled.,

Recveling - the proucess ot chemically reproducilng o product over
dgdlil ror tne same or tor different purposes. (Example:
Waste paper can e taken back to a papcer company., It s
put 1nto a nuge vat tilled with water and chemicals and
remade into pulp.) Recycling is important 1in ecoloyy
pecause 1t ot only climinates acdit ions to thne dump but
conserves on naturul resources.

Rutorestation - tie replanting of trees aiter tne forcst has
becn partially or totally depleted of vegetation.,

L2




Reise - the vrocess of using a product over agalia for tne same
Or diftcrent purpose without changing its form. (Example:
mLlk cartons tirst used ror milk can then be used for:
planters, mixing paints, ctc.)

Slzily =~ a water resisting material which is added to papcr.
Stock = anotner term tor pulp.

Today, witih our abundance or paper, it 1s difficult to
comprenend that thcre was ever a time when this commodity was
Aot readily available., It 1s interesting to trace the various
materials 1n use prior to the advent O:f paper and to <Y to
realize how impossible it would be for moderr. civilization to
endure, even tor an hour, the total lack of this 1ndispensable
material.

Stone was probably the first material upon which eftigyies,
and later characters and letters were graven. Throuygyh this

medium of expression countless nistorical records have becn
preserved.

The ancient Chaldeans Stamped characters or letters into
clay bricks or tableis of various sizes. A wedyge-shaped
bone served as a stylus to press the characters i1nto the soft
clay, which was then baked hard.

The use of suchi metals as brass, copper, bronze, and lead
tor writing macerials was not unknown to ancient civilizations.
Shicets of lead and otiher metals were used tor preserving
treatlies, laws and alliances. In the Bible (Job: wxix, 24)
refcrence 1s made tu tine use of "an iron pen and lead." The
Roimans used bronze to record tneLr memorials, and on thz Liceld
of battle Roman soldiers wrote their wills oh their metal
puckles or on the scabbards of tineir swords,

Table bLooks, composed of pleces of woud Lrom box and cltron
trees were used long berore the time oL lloimcr (9th centary B.C.).
‘Trne scctions of wood were usuaally covered wits o th..n Coat iy
ol wax, cnalk, or plaster, and letters Or HidIks were scratched
nto tne coating witn a metal or bone stvylis.  Wito tihis method,
tiue letters could be erased by recoatiny the wooden boards.

The secparate boards were tasterncd together with leather tnongs
Al LHOreny COnpused o .00k, cailed a cou. s, Tiese table Hooks
SCCi Lo have reualacd iaoase lon after th caVeLt LOnL UL waper,
LOL tiaClr cxlsteince 1s recorded Lurope as late as tic negin-
slicgol thie Idtin century and are spoken ot i tie works O
Chauccr {(¢. 13344-1440). ‘




Writing on palmm and other specles of leaves was practiced
rrom carliest times. In ancient Syracuse a judge wrote on
olive tree leaves tiie names of persons condemned to banisnment.
The sentence was termed “"pecalism", from the Greek word for
“lear”. Writing cn leaves was practiced until recent times in
some parts ob India and Ceylon. The Ceylonese used the leaves
ot the talilpot tree beccause thes: were broad and long and well-
SJdited ror writing., I Assam the leaves oL trne wlol were usCG,
wille 1n other parts ol Iadia tne leaves or Lac PaiayIa wesa
cmploved.  From tne large palmy leaves strips of any des.ocu
length aand about two 1nches in width were cut. A metal stylus
lert 1nuentations in the leaf, aind these scratches were then
rilled with a black pigment which made the letters discecrnable
and distinct. Each leaf 'was pierced witil two holes, and tne
leaves were strung toygether with cords, MARLING a HOOA 4N
anclent times. The word "leaf" 1s now used to name a part ot
a modern book.

The bark «. certain trees has been used as a writlng
material 1n almose every historical period and localityv. Tne
American lrdians wrote their sigyn language witih woouen sticks
and ligquid pigment upon the 1mmaculate bark of the white birch
tree. The aborigines of Mexico and Central and South America
have, at onc time or another, made & sort of Papcr by beating
the i1nner bark of the moraccous tree. However, the aboriginal
people formerly occupyiny the territory now comprising the
United States and Cunada never made any material that even
resembled paper.

The use of parchment as a writing material olso antedates
paper, tne name "parchiucat" being derived from Pergamum, ancient
Clty of Asia Minor. Parchinent is made from tihe split sXKin ot
tace shicep.  Tihe graln or wool side of the skin 1s made into
sKiver; tie tlesit or lining side of the skin 1s convcrted into
tre pest parchment.  Vellum 1s made fiom caltskin, goatskin, or
Lambskii.,

Papyrus 18 not paper 1o the true sense; 1t was, nowever,
Lhe Lurst writing material to assume many ol the properti:cs of
thie substance we now Kiow as paper. Papvrus 1s a lam:inaced
Materlai; true paper muast e made from disintregyrated fiber.
1t would be possible to mandiacture true Papcr irom tiC papyrus
plunt siace 1t contailns cellulosce. The term “"rice Paper"” is
a ALsnomer.  Rlce waper .85 o thin substance cat gplrall,; from
the 1nancr pith o tne Fatsia papyrilera tree and Las #o rolat Lon
whdatever tc rice or to truc¢ paper. 1t 1s 4sed Lo Chiaa tor
painting.




HISTORY OF PAPERMAKING

The technlques of early papermaking were developed over
long periods of time. Papermaking began about A.D. 105 when a
Chinese court official developed the idea of forming a sheet
of paper from the macerated bark of tree, hemp waste, old rags,
and fish nets. It is believed that the spread of writing
(calligraphy) in China influenced the development of Paper nore
than any other event. It is highly probable that the Chinesc
concelved the idea of matting and lntertwining vegetable
ribers .ato sheets or raper through their knowledgye of felt-
making and cloth weaving. The first paper was probably fabri-
cated from disintegrated cloth, but before long the bark of
trces and other vegetable materials were cmployed.

For over 500 years the art of Papermaking remained i:
Cnina. At the beginning of the 7th century knowledge of paper-
making spread to Japan when manuscript books were introduced
by Buddhist monks.

Over s1x centuries clapsed before the art of papermaking
tound 1ts way westward, followino the caravan routes from the
Pacific Ocean to the Mediterranean. In the eighth century
the Arabs captured Samarkand from the Chinese, learned their
crart, and then set up a papermill in Baghdad. Following caravan
routes through Baghdau and Damascus, the art of papermaking
reached Egypt 1n the 10th century. From the continent of
Afrilca it spread across the Mediterranean Sea to Europe.

There was a lapse of about 1,000 years between the invention of
paper in China in 105 and its use on the European continent in
Sicily in about 1102. During the 12th and 14th centuries paper
m1lls were run by the Spanish, Dutch, French, Italians, and
Germans. It was at the beginning of the 14th Century that paper
was first used in England; however, it was not until the 15th
centuly that paper was manufactured there.

In 1575, the Spanish built the first paper mill 1n tue
Western Hemisphere in Mexico. HHowever, i1t was morc than one
nundred vears later, in 1,90 in Germantown, Pa., that the
first paper mill was built in tiie colonies of Nort: America.
Until then, paper used Dy the colonies was Lmported from Europe.




Sununary ot Development Within Countries
(Numbers correspond to those on map, page l6a)

L. 105 A.D. China

2. 7th Century Japan

J. 8th Century Arabia (Bagndad)

4. 10th Century Egypt

5. 10th Century Morocco

Ho o 1lo2 Sicily

7. 1l2tn - 14th Europe (Spain, France, Italy, Netherlands,

Centuries Germany)
8. 15th Century England
9. 1575 Mexico (first paper mill in Western
Hemisphere)

10. 1690 America (first paper mill in Germantown,

Pennsylvania)
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IMPORTANT NAMES [N THE HISTORY OF PAPERMAKING

TS'ul-Luiu - A Ciainese scholar who was dissatisfied wit: silk
and pamboo writing ma-erials. He made the first "real"
wriliting paper from the mulberry plant.

de Reaumir - A Freach Scientist wiio observed t;.e Wuas lakaig
ils nest. The iasect would rub tiny weod Z.ocss .ocose
trom a Jdry post ana mix them with the secret.ons from its
owrn »ody £y cnewing. When the mixture dried 1t rforacc a
paper-like material from which the wasp built 1ts nest.

Kellar - A German who in 1844 bPatented a wood-yrinding machine
where sticks of wood were rorced against a grindstoie
wihlle water was added.

Hugh Burgess, Charles watt - Two Englishmen who, in 1851, developed

a process using chemicals to break down wood into fibers which
was called the soda process.

Benjamin Tighman - In 1857 this Anerican chemist furthcr deve loped
a chemical process for breaking down wood fibers, called the
sulphite process.

C. F. Danl - In 188Y the last of the three wooa-breaking processes,
sulphate, was developed by Dahl. Today, 1t 1s the most
popular method.

Nicholas Robert - A Frenchman who in 1799 patented a macnine tor
TaRLlNy paper 1n a centinuous roll.

Fourdrinier protLicrs - These men made arn 1mproed vers.on ot
robert's papermaxiag machine 1n Lordon. Today thc machLne,
tnousdn mocilied consideraply over tice vYears, still bears
t.aclr aame,




THE PAPERMAKING PROCESS
FROM FOREST TO DISTRIBUTION

Tals informational section is to be used 11 conjunction
witrn the i1llustrated sneets immediately following on pages 23
to 25,

Facts 1ndicate that the paper 1adustry .S very inmportainc
to tae U.S. cconomy 1in addition to paper's many valuable
consumer uses. There are over 800 mills 11 the United states.
A typical mill employs 3,000 people; uses 116,000 tons of coal
tor fuel; utilizes enough electricity to run 4,000 housenolds;
uses over $12,500 worth of rags to clean 1ts machinery; uses
mlllions of tons of chemlcals; and consumes over 40 million
gallons of water (175 gallons per finished pound of paper)
daily.

Wnen trees are removed from the forest, tney must ne
replaced to insure tnat tne supply does not wecome depicted.
Small mill owners cannot do the Job necessary pecause of tneir
limited area and the prohibitive Price of replacing trees.
Therefore, large factories must take the initiative in proper

forest management if a sound reforestation program is to be
carried on.

SELECTING, CUTTING, SHIPPING, AND STORING

A rorcster, trained either Dy the goverament or by a
privatcely-owned mill, selects the trees that are to € cut.
Quality of paper is dewendent upon the quality of wood,

Tne torester bases his sclection upon the neciyht, condition,
and type of trees, and the density of the torest. Tr.e density
¢t thie treces is also important because the uenser the wood, the
deavier Lt s and the jreater tne vield of riber per cubic root.
Tae trees tnat are sclected tor cutting arec marked witn spray
PRint. {ANOLLCr MCLLOU 1S O spray the trces that are aot

LG be cut.) The cnoppers must also ne sk lled workers, as they
ilast Lo SL Cut pridicaes from largyer trees and must decide in
wiilcn digection tne trees will fall. After felling, Lrces cal
C.lhvr e cut intu snorter lenjths on locat.on or SHLIPLCG to
tac mi1ll for further cutting.,

siipnent 18 eltacs » tloating, trucs, ca.l. or DLy,
Tae e tnod depends upon avarlable fuacllitics, location o e

arll, and cost.  Cencrally mills are locate nCal tac scarces
OL tne wood and watcer supplles. WNEH the Woul feacics tae mill

Q 1
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~L 8 damped of stacked.  Stackiag 1S expensive and time-
vonsanlig, put it nelps climinate fuagus growth on the wood
CduSCd By molsture.  Fungus 1s very detrimental to the pulp-
Muker il the decayed wood should go 1nto tne digester.

* NT

DEBARKING

DLirafs1ig Cuaa be acconplistied oy a) logs S S
OLC daGti.er, ) Laya-pressured water, c) Kiitling toc Loces oy
Pogevtions s Lial tae warX talls oL, or ¢) Knivos. TO Uiban
GUdlily paper Knots and derects must also Lo LeMoved .  budlk and
Caarred or Gecated woods, J4s stated above, Lre a genuce to tihe
bulpmaker bHecause what 1s not removed £from tse wood verore 1t
13 Led Lnto tiie duiyester (yrinder) consumes valuaple space
and usos expenslve chemicals unnccessarily in the Llow pit step
of production. Bark also carries dirt 1nto the PuUlp mixtuare
wiich effects the quality of paper. Bark tnat has peern remosod
is collected, dried, and pressed for use as Licl to power soimc
OL tnc processing .anachliuery. A spokesman iror Alton Box Board
Conpany, nowever, sald bark has not been useu rfor fuel ror
Tany vyears.

CiliPPING THE WOOD

Logys are usually osrought to the mill 1n four-foot sections.
After depurking, the calpper cuts the corcs or wood at 45° angles
to insure that tne tibers are not too short. The lengtn of the
[io0rs 453 Lmportant . the meslhiing of paper. Sawdust andg slivers
Gre troublesomc s they are elitihcr too coarse or too 1004,

COd puper needs calps, but sawdust can he used for the makiny
L coarse paper.

o G

G iiDING

Yho o Chips canh o ogroand further by owse ol oo large, oxpcr-
B0 900G, BORCLLALE COSLLNY as MUCH 45 54, JUY, Wo.ooh is pressed
Goa Sl LU WOOO Lndlan g swje adtdl 0or woouc:. contaicer.  Water
Wasies CLICUyn Lhe pulp anlu S1ELS 1t throuji o screo.a.

Lo LHLS procelEys oo ceulalose Liners oo Lror o Sroim Loe

Leoped TR, weG el ONC=nAll 0L L w0 DL L0 WOOoU
L LlGoL L tals SLip.  Toe UlgesStor, Li Wallo L0 Thiaps arca
L.
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COOACG WitLout cheilcals, 1s enocrmous, noluing twent, -11ve tons
oL piap. e pulp o1s red tarouyh the top of the airgester and
Coordd rawder stecam tor several hours. \NoO chips will rexain,
only liguid and stick woods fibers, dark-colored like aspnale.
Turee cooklig processes are used: sulphate, sulpnite, and

s0da - put tney are not detailled in tnis unit.

BLOW 2L AND WASIIING

my-.

fne palp 15 Llown py Steam pressure [ro.i thc Gi.gester,
Throw;. wil wloW bipes, Into a Plt Which 1S two “imes larger
Liali toc alyester. Tnere the pulp 1s washed thorougiily, as
all 1mpurities must bhe eliminated until onl; puare puly remains.
& osmatl sole at tie bottom of the pirt allows water to ars:a
Odt Lat 1s too small for tae pulp to seep ti.rougii.

Wasners are equipped witin two perforated shecets wilceh hold
tird pPulp.  Suctlorn draws out the liquid (organic matter and
caroonate or soda), whilich was previously adaed to thce pulp,
tarough the perforated sheets. During this step a yrecat deal
Ot chemical skill is required to insure successful addition and
removal of all necessary ingredients.

BLEACHING

Paper color ranges from dark brown to pale yellow.

Krart paper 1s dark, but chlorine addition produces a lignter,
Jrilgater paper. Bleaching 1s accomplished ii1 several stayes.
A drlute culorine is udded tiie:n, washed away, and the Pualy 1s
Pulipca into a nleucaing tower. There 1t 1s agala treatoed witi:
4 caloriue groxide or a ;as less stronyg tran ti.e cilorinc
solition. A double treatment 1s used for extra priynt puaper,
Again, tae pulp 1s washed so that all chlorine 1s removed.

NASTTING AND STORING

AILCE FOLCULCU WabSL1ngs the Pulp weCunes "soowy white and

iranodlar tlulty, Lixke soap SAAS" oL Liaety =il merTonLL wWator

AU Lave o porecnt oulp. It can now we storca Zor iater isc.

SLACo NG, COLUGING, AND SURPAC .G

e LB SLep tne variety

OL pPapey Wal.led o0 e L iiiadu

dOva Wt i5 asually proaaced. Howerer, oo OGS GL O WOUUS Lo,
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Lo olvacniin) stage, and tae coatlnyg process also nelp produce
YACious ond results, some Ltactories use onily one peater, otners
wse two.  Beating wmakes the paper strong, more uniform, more
opuque, ana less porous. During the beatlig step various
chemleals are added to the stock to produce dilferent kinds of
paper. Dbyes are added for coloring; tillers, sucn as talc,
clay, zinc, sulpnide, or calcium carbonate, are adced :for a
smootu=suarraced puper; rosin and starches are added to produce
water-repellent paper.

JORDAN i LNERY

This process, named after 1ts 1aveintor, Jordan, L8 another
Step 1 lartuer rellially tne pulp. The iibers are rfunbed and
cut to reguired degyrees. As stated earlicr tie quality ot
paper 1s dependent upon the lenytihh of the ribers.

FOURDRINIER MACHINE

Duriig this step pulp actually becomes wihat we know as
paper. Therec arc several types of papermaking machines;
a) cylinder, b) special paper machines, and c) Fourdrinier.

Trie Fouardrinier machine, named atter 1ts inventors, can
MAKE PAper ranglng in thickness from light we.ght to lé point
test {(onc point ecquals 11,000 1ach). It moves at speeds up
to 2,0000 feect per minute. The Fourdrinier macnine is divided
10tOo iour sections: 1) wet end, 2) press secction, 3) drying
scction, and 4) caleidur scction.,

WET END: The stock tlows irom a heaanox, Ltiiroayg:s an arti-
ticilal passage way, called a cluice, to tuc tow of a moving,
wndless nelt of wire cloti,  There a web ol paper 1s rormed as
tie water 1s removed rrom tne filver by drainaje and suction
DOXes .,

Plpbs BECTION: 1S 13 made up 0! LWo or .o wrocSsE rolis
Lo remore Sadilional wWalcl LIOon Lhe Weh dihu LU LOIM 5 .riace
ChdlaCloeristlcs 04 viticl s de oL tne papcc.  Tae wot web .s
MOVEU 0L tnroudgs, the press py iclts,

DRIGY SECTLON:  Tils S€0Clion Lo COlur.dua Lo 1wl GL Ol

SLUOS 0L Bloas=hicated Cylinders ana Clie DX S 016G Close
TO O LLEe LCaled SULLaces o) dicans oL CaiVas ur.cr foits,”
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'ALENDAR BTACKS:  The paper winds 1ato u roll as it icaves
Lao Jlacnine oy dicdils 0oL one to tihree calconduar stacks ey - -pped
wWlti o reel device. Tie calendars smooth tue paper and .aprint
Liie Linesh or yloss required to the surfaces. More finiss can
pe obtalned by using a super calendar.

SGurce: sutermeister, Edwia, Th.o Story 0L FancLusro:. ..

Xl
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PAPFRMAKING PROCESS
(Coating Paper)

One Side

JON

Alr #£rush

7

Coating Mixture

Both Sides Adjustable
Sqgueeze Rolls

Coating Mixture

Enters
Reciprocating Brushes A/

to Spread Coating

7%

To Drying Gallery

Trough Containing
Coating Mixture

Taken from: Fdwin Sutermeister
The Story of Papernaking
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PLOW CHART OF PAPIRMAKING

~ Digester

/".Qb Rlow Pit
Barxing N ) VAR or Tank
Drum Lblpper _§creen y ~,

Pulp Bleacher P
Washer C. '(
- Washer /!

_ Jj«/"‘» ?

Drying  Dry Calendar Stack
Machine Headbox Wet Felt Section | Felt Finish :

s Sizer
Chest Dandy / b // Presses
Roll )

.. - ] /] Reel
| X / A
J |- Vo »ﬁ@ %’ —~
| o

4\ Presses ?
K::;//

Suction ' ,

Wire Mesh Roll Dry Felt Steam-heated Rollers

\ ~— o,

Fourdrinier Machnhine

\&/

P~

_}\’

A

Taken from: Merit Students Encyclopedia, Nov. 14, ive8.




Recycling

Contrary to what many children may think, paper is not
all alike when it comes to recycling. 1In a recycling center
as Alton Box Company in Alton, Illinois, paper collected from
residential and commercial establishments to be recycled is
sorted according to color and texture. Sorting generally takes
place before the paper reaches the plant. Newspapers, wn.ite
wrapping paper, paper cups, and cardbouard, etc., are all shreddea
and bundled into giant vats containing water and chemicals
depending upcn tine type of recycled paper to be made. (i.e.,
newspaper anu white paper are not mixed because the quality of
old ncwspaper is inferior to the heavier, stark-white paper) .
The giant vats stir this shredded paper, and all foreign objects
are removed by a magnet-type strainer apparatus. Once the old
paper has becen decomposed into a foam-like substance, it under-
goes the same type of processing as other papermaking.

Recycling is verv important, as 80 percent of the country's

trash-disposal problems would be solved and the need for
electric power would be significantly curtailed.

Bio-degradable

Blo-degradable is the term applied to any substance which
can be’ reduced to its basic elemental components by biological
action., For example, cellulose paper decomposes and returns
natuzally to the soil. The most frequent end products of this
decomposition are carbon dioxide and water.

The paper industry uses the bio-degradable principle to
treat waste products before they are released into streams
and rivers in order to protect the environment.

BRIEF BACKGROUND ON THE ECONOMIC ASPECTS OF PAPER

There can be no doubt as to the value of paper in the
United States economy as well as in that of the world. One has
only to look around to see the paper products that nhave been
manufactured, the machinery used to manufacture them, and thec
employees nceded to run the cowpanies. Our panklng system,
communications, consumer products, and ed.cational system are
but a few of the areas that are vitally dependent upon paper.
The Yellow Pages of any telephone »Hook w.ll jive a good 1ndica-
tion of the tremendous rumber of companies and industrics

ERIC #




connected clther directly or indirectly witn paper maliuiactar
processing, and distribution.

*rﬂ_)' .

The 1ntormation which follows was prepared by tne St. Reyls
Paper Company. It illustrates the economic importance of paper.

A varlety of mathematical problems may be constructed by using
tiiis chart.

THE PAPER INDUSTRY IN THE UNITED STATES

Source: Let's Make Paper, St. Regls Paper Co.

Total number ot paper plants in the
United States (est.). . . . . . « . . . . . e v . . 2,500

States containing plants . . . . . . . . . . . . .. e+ . .48
Cicies and towns with plants . . . . . . . . . . . .. . L,258
Numper ot employees in paper industry. . . . . . e o 30,000

Wages and salaries paid annually
(includ;ng fringye pbenetits) . . . . . . . $ 4 509,000,000
Annual value of shipments. . . . . . . . . . . $19,0900,909,900

Federal taxes paid annually (includes est.
for mills owned by non-industry firms). . $ nUJ, 00, V00

State and local taxes paid annually. . . . . . § 250,009,000

Capital spent tor new plant and equlipment
vetween 1947 and 1v,s o . . . . . . . .. $1L1, 300,000,000

Paper and paperboard produced annually . . . . .43,6u0,U0U tons

Amount of paper used annually by each persor
In the United States. . . . . . . . . . . . 300 pounds

Wood pulp produced annually. . . . . . . . . . 34,000, 009 tons
Pulp produced annually from sources other

than wood (straw, rags, cotton tiber,
hemp, bayassc, and other yrasses) . . . . . 1,000,000 tons

LKeased pulp rivres, l.e., waste paper. . . . . . 9,800,000 tons
Aundal Paywents (or pulpwood . . . . . . . . .S L,UJusudusuau
Annual 1nvestmenc 1n research . . . . . . . . § A RIVIVERVIVIY)

ERIC ¢




USES OF PULPWOOD IN THE UNITED STATES

sSodree: Farwn, Peter and the Bditors ot Tine, Tne rForest

Tons
Papervoard container . . . . . . . . S R
Newsprunt. . . ., . . . . . . . « e e v e 4 4 e . . 2,010
Book paper . . . . . . . .. . . . S S e
Coastruction board . . . . ., . . . S Aoy
Writing paper. . . . . . . . . . . T S 8 |
Construction paper . . . . . . . . . c e e+ v 4 e « . 1,550
Paper vays . . . . . 0 L L L. L L L e e e e e e . o1,297

Toilev paper . . . . . .
Wrapping paper . . . . . . .
Paper towels . . . ., . . .

Ravon. . . . . . . . L. ... R Y o W
Fac.al tissues . . . . . . . . . o e e . « e e e e . . 255
Napkins., . . . ., . . . . . .. S fe.

SOURCES OF WOOD FOR PULP IN THE UNITED STATES

Source: Sutermeister, Edwin, The Story of Papermaking

Coniferous trees are preferred for pulp wood because of their
long fibers. Deciduous trees have short fibers. 1In papermaking,
long fibers are essential for stronger paper. Soil, water, trce
cutting cell-wall structure, and chemical composition also control
the length of fibers.

Arca Type ot wood
" a. white and red p.inc spruce,
Noartheastern States hemlock, and :tir
(N.Y., Mass., Mainec, b. nardwoods (deciduous) :
Bastern ra.) becch., bircii, maple

poplar, basswood

C. sottwoods (coniterous): the
best trees 1n thils arca nave
been depleted.,

Soutners Statesx

a. pines

b. nardwoods: red jum
*'rls area  Ln 1Y, . tupclo  sycamore. elm
produced :0." oL tne wood oak, etc.

pulp 1in tre U.S5.

ROCKY Mountain Statces NO recal “irowt:




There 1s a teadency ror various geographical regicas to manutac-
ture ditrerent grades ¢t paper.

Example: a) Southern states - Kraft paper
L) Massachusetts - rag-content writing paper
c) Michigan - pbook grade paper

d) New York - ground wood specialities
CAREERS

This section 1s to serve as exanples for the teacher.

Commercial Artist

A commercial artist is engaged in a wide variety ot occupa-
tions. He can be salaried or work on a free-lance basis. selling
his work to many different customers. Examples of the positions
that may be held by a commercial artist are: 1llustrator,
industrial designer dress designer, and interior decorator. The
commercial artist may find reward in workfny as an illustrator
ror books or magazines, creating window displays. or designing
new products. He may create greeting card illustrations or desiyn
a "new look" for a boxed product. The requirements for becoming
a commercial artist are a natural artistic ability and training
in the elements of design, balance, contrast. texture. and color.
Amony specific skills which may be required are letteriny. chart-
making. and technical drawing. The commercial artist is a large
consumer of paper products. Additional information on careers
in this tield can be obtained from:

Philadelphia Museum Scnool of Art Artists' Guild, 1Inc.
Broad and Pine Streets 12y East 10th Street
Philadelphia. PA 19102 New York. NY 10003
Driver - Truck or torklift

A responsible person who has a good driving record and has
passed a state test tor a driver's licensc can usually quality
ror this position. e will also neced to take a skill test in
truck and forklift driving for the company wno employs nim.

»/,




Plant Operator

A possibl¢e career in the paper industry, including the field
Ol recycling paper, 1s that of plant operator ‘.1 a paper plant.
Such a job 1involves grinding up waste pPaper aad adding it to a
repulping vat., lere paper 1s dissolved so that the userul fibers
can be scparated from the undesirable elements. To perform this
Jjob a person must learn to we .gh materials and read instrunents,
Most likely a high school diploma would be required tor such a
position and on-the-job training would be given,

Salesman

With increased technology, more and more uses are being
tound for paper. Thus more salesmen will be needed to advertise
and move these products. The salesman can be either retail
(dealing directly with customers), wholesale (representing
companies by selling to retailers) or manufacturer's salesman
(selling products that are needed in the manufacture of other
products). More training is required if the salesman is dealing
1n specialized and technical products. Advancement within a
company 1s often achieved by starting from the lower position of
shipper or clerk. Additional information on selling can be
obtained by writing to:

Committea on Retailing Careers

National Retail Merchants' Association

100 west 31lst Street

New York, NY 10001 >

National Association of Wholesalers
1725 K Street, N.W.
Washington, DC 20005




INSTRUCTIONAL SEQUENCE

Note: The amount ot time allotted to each of the rive topics 1s

lett up to the judgment of the teacher as each class-
room's 1lnterests may vary.

Topic: History - introduction to Paper

Teacher Preparation

L.

he rollowing muaterials and Lnformation must be ready tor
distribution and/or discussion preceeding tne activities,

a. Use maps and/or a time line with tie overhead projector
to trace the movement of papermaking from East to West.
(See Background Intormation pp l6a)
Each child may be given an individual map and/or time line
as well.

b. Display ot early writing materials (clay, stone, leaves,
bark. rags, silks, papyrus)

€. List cf people who have been important in the papermaking
process

List of terms with which the children probably are not
tamiliar

CJ
.

ACTIVITIES

Have tne students write biographies or plays about pecople
who would not have been famous without paper. Examples:
walt Disney, Johann Gutenbery, Ben Franklin, or any authors.
aritsts. musicians, etc.

Hlave the cnildren research the origins of paper and paper-
making. Havc them trace on a map the civilizations that used
paper.

llave students usc an anclent writing material otner than
paper. They will .ave to create a tool to be used with Lhis
writing material. Sugyestions: bricks bark, wood slate
ieaves. clay slabs. This activity lends 1tself well to tne
outdoors.

Discuss whether each of the rollowing procucts adds asothcor
use [or paper or competes with the uscs or paper:




plast.ics, glass, wood, and metals. This activity may pe done
outdoors.

Have the students hypothesize about how Paper might be used
in the future. Will there be any new uses, and what will
be the consequences of these new uses?

lave students research the process of the Printing press.
Make linoleum or wood block prints.

Toplc: Process

Teaclier Preparation

1.

Give studeats the flow chart from Backgrournd In:zormation.
Go over the steps with them before seeing tne film. Allow
the students to f£111 in the chart. Explain eacn step.

Show a tilm called the Alton Story and/or Paper Makin:y
(see Biblilograpny).

Discuss the tilm with the children.
Complete any of the activities desired.
ACTIVITIES

Flind 4 wasp's nest outdoors to show the class now wasp
manufacture paper (Hanna Woods has a nest).

ifave the students research the major steps in the papermkalny
process. 11l 1n a flow chart. (The teacner can reporduce
tne cnart without labels). '

The children can research the forestry process. Go outdoors
to observe whenever possible.

Hawve the students design a packaye tor a i, pothetical product.
‘Brample: desiyn a box tor o new soap product.) It boxes
are alsc to be made, sample 1s shown elsewncre 15 tine
instructions.,

Tie stuadents may oring examples of wrappiag paper. decorated
pags  ana consumer product packages from Lome anu mount tioem

on the ovulletin board.

Ontain a spcuker. Suggestions: a) iourest randger to ulscuss




naintenance oL rorests or rerorestation; b) consecrvation
department; cj employee ot a packaging company.

/. Have students locate on a map the areas which they think
supply our largest sources of wood. Also nhave the children
point out those locations where paper mills would be located
ln reiation to tforests and water supplies.

. Experiment i1n making paper. (Two experiments follow:
Experiment II is simpler).

V. Researcn tie derivations of various colors (rfrom veyetable
aves. originally). See if the students can make tineir own aye
colors outdoors. Tnen dye absorbent papers with the nhome-
made dyes (onion skins may be boiled to extract a yellowisn
color; lichen can be boiled to give various shades ol .;reen,
etc.)

HOW TO MAKE YOUR OWN PAPER

Experiment 1. "Do It Yourself Papvermaking Kit"

Source: Let's Make Paper, St. Reyls Paper Company

Tne tirill of creating your own kit for pPapermaking can he
£ours just by rollowing these simple instructions. A fow inex-
pensive and easily avallable materials are nceded to construct
thhe XKi1t. Use this list of matecrials as a gulide:

One plece window screen wire, 4" by 6"

One strip ot aluminum, 15 1/2" by 1" oy 1/8" tiaick

One strip ot aluminum 22 1/2" by 1 1/2" by 1/8" thick

Two vaking pans, approximately 7 1/2° by 11" and about 1 1/2*"
Lhilck

One cellulose sponge, approximately 4" by o

Two pileces o1 tiilck relt or closely-woven wool scraps,
approximatoly 4" by oo

TWO plcces ol canvas ‘duck or denim will do). approximately

4 n Y oLae H
Vs

R

|
l

Onc ilxilneg contalner, a plastic liguid conta:ner or aulk
cartorn

One mxing peater. either rod or sSpriog-type

Two L LOCKs 01 wood, " py 1" by 3/4¢
-+ J
One clectric iron

]

supply ot pulp. ior a supply ot pulp, wr.ote to:

i




Public Relations Department
St. Reygis Paper Company

P.O, Box 4910 or P.O. Box 1H9vl
Jacksonville, Fl1. 32201 Jacksonville, Fl. 32501
rrame A

Use the aluminum strip measuring 22 1/2° by 1 1l/2" Ly l/8v,
7O be sure that the screen and frame will fit, the rrame s..ould
e constructed rirst. Lay out the pattern for tne frame on a
sncet of paper rfollowing the illustration on page 39.

Mark a line 1/2" from the edge along the full length of the
strip (Line E in the illustration). Now cut four triangular-
snaped pieces alony the edge up to Line E, spaced as shown on
the 1llustration (A, B, C, D).

Place the paper pattern over the aluminnm strip and trace
the design on the metal. Use an awl or other sharp 1nstrument
ror markingy.

Cut tne wedge-shaped pieces from the strip. Bend the strip
along line E one section at a time, using a vice or straight edge.
The strip can be easily bent if it is laid along the edge ot
a pilece or lumber along Line E and bent into a right angle
with another piece of wood.

Arter the angle has been formed bend the strip at each ot
tiie wedge-shaped alots (A, B, C, D) to form the rectangular-
shaped frame. The 1/2" overlap will extend around the last corner
making the trame rigid. See illustration on page 39.

Screcen

The screen siiould rit inside Frame A resting on ti.c lip
tormed around the bottom of the frame. Cut the secreen wire SO
that 1t rests snuggly on the lip but can be ecasily removed.

Frame B

Use the aluminum scrip measuring 1, 1/2" hy 1" by 1/8".
You will not nced a paper pattern to make Frame B. Just measure
and mark the sections di.rectly on the aluminum strip .sce
1llustration on page 39, ‘

Now bend tiie strip at right angles at poiats A, I, C. aid
D to torm the rectangular frame. Here agalin a vi1ise or straignt
cdye will insurc an accurate bend.

35




wWoou Blocks

Using 3/4" board, cut two pieces measuring 5" by "

l'elt and Canvas

You probably will be able to find scraps of felt or pleces
oi closely-woven, thick wool around the house large ernouuih to
make two picces. 4" by 5", Cut two 4" by " pleces 0:i canvas;
Oor. 1i tials 1s not available, heavy duck. sailclot:., or denim
will surtice. If the cloth is dyed, be surc it is CCLOrLuST;
oticrwise the color may transtfer to your paper in the finishing
process.

Notc: It 1s not necessary to follow these instruction
"to the letter" whe: constructing the parts for the papermaking
kit. Satisfactory substitutions can be made ror any oif the parts
with a little experime:.tation.

You may want to be a little more elaborate in the construction
Ot tne kit parts in your home or school worksnop. This is not
necessary. however. and will not affect the quality of the
finished sheet of paper you make.

Directions

Step One: Place the screen inside Frume A. Place frame B on
top ot the screen. Soak the sponge and two pieces of felt 1n
water; then squeeze out as much water as possible. Fill the
mixing container with water to within 2" from the top.

Step Two: Drop a supply of pulp about the size ot a plny
pony ball. into the mixing container and stir thoroughly with
tiie beater. [lolding the frame over one of the baking pans,
immediately pour about two ounces of the pulp water mixture onto
the wire screcen inside trame B. (This duplicates the action
oiL the paper machine head hox, spreading the pulp mixture onto
tne Pourdrinilier wire).

Tue mixture stould be poured rapidly and distrinuted cvenly
over the screen leaving a mat of pulp with the fibers intertwined
0N tne screen surtace.

It the mat of pulp 1s unevenly distribitec on the suriace of
tie wirce  slowly lower the wire into the pur 0 water and S le
jently trom side to side 1n the water. 7ils corresponds to
ti.c oscillatiny motion of the screen on a PAPCr machilive WiiCi,
serves to distripate pulp 1n an even layer und shakes oL! s.r-
tace water.)
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Aruitoxt provided by Eic:

YOu may also obualn a smoother mat ot pulp 11 you ,.lace rrame
HoGnoone ob the blocks of wood, then pour thne pulp~-waters mix-
Lare oito the screcn.  In thls manner the water will flow tnrouyh
Lic screen more slowly, yiving you time to agitate tihe screen
and résulting in a smoother layer of pulp.

step Three: L1t trame A, containing the screen and Lrame
B, and place the entire assembly on the sponge ia t.c Grypa:

-

. ?

Place a huand on each side of frame A and, exerting pressure
on trame B and rrame A, press down firmly and then release. ‘he
sponge will avsoru much of the water from the mat ot pulp. This
Step simu.ates the action of the air suction boxes bencath the
Screen wire on d paper machlne, which literally pulls the water
Away trom the billlions or tiny wood fibers, lecaving tiiem 1in the
lorm of a very wet sheet of paper.

Step lour: Carerully lift frame B from the wire screen and
press tie screen 'up Lrom below, separating 1t Lrom iframe A. Lay
tne screen, with pulp side up, on one of the pleces ot damp ftelt.
120 05Y

nen spread the other damp felt smoothly over the wet sneet of
pulp.

Step rive: Place the felt-covered screcen betwoer tie two
wooden blocks in the dry pan and press down hard to squceze out
as much water as possible. This performs the same function as
the press section of a paper macnine, which vresses the sheet
Hetween tine rollers,

Step 51X:  KRemove tine top block of wood and caretully roll
SACK e top plece of itelt ithe felt next to tihe pulp layer).
o

I danp snect 0! paper snoula now be sticking to this telt; 1t
SOt nelp start 1t with ovour tingers.

step Seven:  Place a prece of the dry canvas on a wood block
dard lay tie relt wits tne pulp side down, on top of the canvas.
vlace tne other wood vlock on also and agaln press down lard,
Lransiofrang tne wet paper to the dry canvas. Be espccially
carci ol o1 opeeling the 1elt ort the wet paper. here aGgaln Lt
hdl eCoLedessary L0 nClp start tae paper sncct wath yOur L.nyers.
Now place tihe otner plrece of dry canvas on top 0L tic wet paper
snect.,

SUCp Liigntg Place e pieces of Cantus  Will WCL Ddper .o
BELWOC 0L d L IOCK 06 woucd.,  Pre=heat dn CLOULrLc 1Tl G meda i
DOAL GnGoaron Lo cacstas aatil the sheot o, Paper 18 drcoand
Crisp. ToLls BRep simdiates Lhe dryoer scei.orn O. LLoe paper
AdCLLAC wWhere LLe SHCCU 0L Paper passces Lirosi.. 4 lon ) row os
stuedn=neated rollers,




You tave now conpleted the process or manuracturing a sheet
ol paper. To prove aow successful you are as a papermaker

write vour name on your new sheet of paper with a pall point pen
or pencil.




lllg§;rations For Pavermaking Activity (Lxperiment 1I) "{hq
toboucce:; Let's Make Paper, St. Regis Paper Co.) -iﬁfnﬂ
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Experiment II. “Simple Experiment in Papermak ing"

source: Herman and Nina Schneider, Science - Far and Near.

Matecrials nceded:

Lmpty m1lk carton Egg beater

Piece or nylon stocking Two blotters
Stapler Round glass jar
Mixing bowl Paper handkerchief
Step One:

l. Cut off the top of the milk carton and discard.
Z. Cut Liie bottom out of a milk carton, leaving a 1/2" border.
The teacher should do this Step, using a X-acto knife or

other sharp instrument.

3. Cut the sides away following the illustration on page 42. This
1s the holder.

4. Cut another piece that fits the bottom. Cut out most of the
Plece, so 1t looks like a picture frame.

5. Stretch a piece of nylon stocking over this frame and staple
1t.

O. Put the frame in the holder.
Step Two:

Tear 2 1/2 paper ha.adkerchiefs into bits and put them into
a bowl containing a quart of water. Beat the mixture with an
egy beater until it is smooth.

l. Dip the holder and frame into the bowl.

2. Keepiny the holder straight up, lift 1t out slowly. Let
the water drip - ut.

3. Gently lift out the frame from the holder.
4. Put a blotter on the frame.
5. Roll 1t with a round jar.

e Turn the trame over and gently pick it up.  Your newly-made
paper should remain behind on the blotter.
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7. Put another blotter on the new paper,

8. Place a heavy book on top of the blotter. Allow your paper to
dry for a day. You may specd up the process by pressing with
an electric iron directly on top of the top blotter.

Y. Plck up the top blotter. Lift the new paper from the lower
blotter. You have made your own paper.

Variation: Add dye (color)
Add starch (smoothness)
Add gelatirn. powde~ (sheen)




BEST COFY AVARABLE

LLLUSTRATION FOR PAPERMAKING PROCESS, EXPERIMENT II

Holder

WIZITTTTY

1/2" border in bottom
to support frame

frame

+2
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INSTRUCTIONS FOR MAKING THREE-UDIMENSIONAL OBJECTS

SQUARES

\

\]

Make 6 squares.

T ‘ Fold along dotted
lines.

Glue s1ides
together.

Finished product-
box.

-
_.__,nm_m._///

-

- 5 en e o e e e
R 3

_— e G e ey =
-

-————--.-----—-.‘ . 'Glue'i.;

6—§&l |

TRIANGLES

Make 4 triangles.

Fold along dotted
lines.

Glue sides
together,

Glue




Topic: Varicties and Uses of Paper

Teacher Preparation

1. Set up a display showing different kinds of materials made
from paper. (Examples: boxes, writing papers, household
products, building materials). Observe the different
characteristics of the paper used for each purpose.

2. Set up a display of bio-degradable and non-bio-degradable
paper materials.

3. Set up a display of the kinds of paper manufactured and the
best use for each type.

ACTIVITIES
1. Show the film Papcr in the Round. This is an art film depicting

the different shapes and sizes of paper and how they can be
used.

2. Discuss what a postal system would be like without paper.
Plan a field trip to a post office.

3. Have the students construct a three-dimensional object with
paper. What kind of paper must be used? Will your construc-
tion be strong enough to support light objects? (Note:

This project is intended to show the students that all kinds
of paper are not suitable for all purposes. Heavy, sturdy
paper 1is needed to construct three-dimensional objects

built to support small objects. For eXxample, one-pound
lightweight paper would collapse.)

4. Have the children make a musical instrument out of paper.

Encoufage the students to invent or modify some physical
education games played only with paper. (Outdoor activity)

w
.

». Have the children devise a method of communicating on paper
without a writing tool. For example, a code of puncned
holes or shapes can communicate. Explain a computer punch
card, braille symbols, or quipus (used by the Incas). FPlace
value (positioning) is important.

7. Plan research projects for the students on paper dwellii.gs or
paper products used in construction. Plan to visit a new
housing development.




. Have the cnildren write a story hypotnesizing what the worla
woulu be like without paper.

Y. Motivate the students to make cartoons out of pads ot paper.

Lo. Have the children pretend they arve pieces of paper, describing
all their qualities and abilities and stating their importance.
(Outdoor activity)

11. Have the children write letters to »aper companies and to
the government (federal, state, or local) to find out wnhat
Kinds of products they make.

12. Have the students list everything they can make of paper.
(Outdoor activity)

13. Motivate the class to imagine the conseguences if the entire
world were made of paper. (Outdoor activity)

143, Have the students cexperiment with diftferent welghts of paper
in tolding origami (see Bibliography). Have the children
use various kinds of paper for painting with water colors,
fingerpainting, or drawing with crayons. Experiment with
the various papers bags to determine which kinds are stronger.
(These activities should indicate to the students that gif-
serent papers have different uses.)

15. Compare the quality of paper in an expensive book as opposed

to a paperback book. (Uses are important here for economy
reasons,)

Topic: Economics

ACTIVITIES
L. Take the class on a thirty-minute "Paper Treasure Hunt"

outside the s:.ool building. Bring back all paper retuse
found.

a. OSort out the retuse by types of paper: color, texture,
finish, ctc.

L. Weigh the retuse, either altogether or as sorted.
¢. Discuss the following questions with tne children:
(1) How lony do you suppose the paper was outside?

(2) What type ot person might have put or dropped 1t
outdoors?




(3) Wherce do you think the paper came from originally
(l.e., around a hamburger or cigarette pack)?

(4) Can you sugyest ways that merchants who sell things
wrapped in paper could help alleviate the littering
problem?

(5) Do you suppose the raper will return naturally to

the earth? How long do you presume the process will
take?

"~

<. As a class project, take an lnventory of the amount and tvpes

OL paper consumed per day in the school. The students. can

lnterview: custodians concerning paper products 1in lava-

tories, the lunchroom, etc.; secretaries about pPaper used in

the ofiice; teachers regarding paper used on ditto machine,

ctc.; otner stEdents; the principal; etc. Have the class

try to think of ways to cut down on consumption. If

necessary, ask such questions as, "Can we switch to reusable

cloth for anything? Stop using paper trays at lunch?"

Have children:

a. ustimate the ccst of the amount of pap=2r used in the
entire school in one day.

. Establish a ratio of number ot sheets used to individuals

in the school in order to tigure out the approximate cost
per person.

3. Suggest that the children live for one day in the classroom,

or at home, or both, without using any paper or paper products.
Follow by having the children relate their activities in a
pPaperless environment.

4. Role Playing: Have a small group of children pretend they
are trees and others pretend they are a river. Where would
bPaper mills be located in relation to trees anc rivers?
(Outdoor activiety) '

2. Continue role play: Pretend that the trees have been cut down.
Why must they be replaced? How many vyears will it take for
the new saplings to mature? What would happen to soil if

telled trees were not replaced? How would industry be affected?
(Outdoor activity)

>« Play the janme "PpPaper Mill." (See directions, page 57).

/. Have the students estimate the amount of board feet 1n a
particular trece (see paye 47 for directic.is; . Judge

the amount of wood pulp that a tree wouijc supnly and the
volume of papering reams that could be produced,
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Bt iniabln g Board dect of Lumboer

Tie marn concept 1n this lesson is that the volume of lumper
measured 1a the staadard unit of "board feet™" may be calculated
Lor any standing tree. Two methods are Suggested tor constructing
devices to measure a tree's diameter. Expand the ftollow-up
activities to 1nclude tree identification and methods of deter-
mining the value of specific trees and wood types.

Objectives;

l. To deterniine the diameter of a tree at a distance Ui o« /2
teet above tine ground.

2. To determine tihe number of board feet in a tree by using the
diameter and the number of lo-foot lengths of usawnle lumber.

3. To determine the market value of a tree based on a given price
per board foot.

Concepts:

l. In order to estimate the number of board reet 1n a standing
tree, the diameter and number of usable l6-foot lengthis ot
timber must be known.

. A blltmore stick 1s an instrument used to measure tne
diameter of a tree.

5. Trees are sold according to the number of board feet measured
by the forester.

Vocabulary:

1. Board foot - a unit of measure equal to 1" by
1" by 12",

2. Diameter at breast height (DBH) - a point
4 1/2 teet above ground level at which a
forester measures the diameter of a trce.

Materials: A wolltmore stick, a hypsometer, and a board foot
chiart (see cnart, paye 57)

lisstructional Procedures and Activities:

Allow pupils to work 1n palrs or in small Jroups wit! each
pupll having the opportunity to measure the tree while another
records the data and assis‘s. Ask the students to determine tihe
diameter of a tree at a point ¢ 1/2 feet above thne jround using
cLtier or both of the rollowing methods:
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sLluplitiea Mothod:

Cut a pilece ot heavy paper or flexible cardboard at least
1 1/2 1nches wide and about 4% inches long. Starting at one
end of tihls measuring tool, mark off units 3.14 inches apart
(approximately 3 and 3/16 inches) and number these units
conseccutively. Use this tape measure to obtain readings in inches
ot diamcter. Before the students actually use the tape outdoors,
allow time ftor practice in the classroom on waste baskets and
other round objects. Discuss the results and compare measure-
ments with those obtained using basic mathematical formula,
d=cAr (diameter equals circumference divided by 3.14) Be sure
students understand why their tape measurements are accurate and
know the underlying mathematical concept. (Suggestion: Two
lony pieces of masking tape with their sticky sides pressed
together make a successful tape measure.)

Biltmore Stick Method:

[ ]

lfave the pupils cut out a heavy piece of paper the length
and widch ot a yardstick. A piece of wide masking tape can be
applied to a yardstick instead. Glue the paper onto the yard-
stick. If you wish, the stick can be varnished to make it
weatherproof. Drill a hole through the center of the stick and
insert a leather thong or piece of heavy twine. Knot both ends
so that the distance between the knot is 25 inches. Hold the
stick horizontally against the tree at a point 4 1/2 feet above
ground level. Using the knotted cord as a measure, have pupils
sight the diameter 25 inches away from the tree. Note where
the left side of the tree lines up with the stick. This number
indicates the diameter of the tree. Next, determine the height
oif usable timber with a hypsometer (see page 49). A
forester usually measures from a point one foot above the ground
to the point where the main trunk branches or twists.

Remember that a tree should be as straight as possible and
tree tfrom damage to be valuable as lumber or as paper pulp.
Jsing tne measurements that have been obtained, refer to the
board foot chart to determine the amount of usable lumber.
Locate the number of l6-foot sawlogs along the left column and
then find the diameter inches along the top column. The number
at the polnt where the columns intersect indicates the number of
board fect of lumber 1n the tree.




Hrosometers
Objectives:

1. To determine tne height of an Object with a hypsometer.

¢. To compare various methods of measuring vertical distance.

Concepts:

1. A hypsometer 1s an instrument used for determining neignts
of objects.

2. An isosceles right triangle is one in which the two sides

(legs) adjacent to the right angle are of equal length.

Materials: Yardstick, 50-foot tape measure, isosceles right
triangle cut from cardboard or some other cardboard hypsometer,

Isusceles Right Triangle Method:

Construct an isosceles right triangle of cardboard with
dimensions of 5" by 5" by 7 1/16". Select a trial distance from
the tree to be measured. Holding the longest side (hypotenuse)
ot your cardboard triangle to the eye, sight down the hypotenuse
to the top of the tree. As you sight down the longest side, one
of the equal legs of the triangle must be parallel with the tree
trunk and the other leg should be paralled with th~ ground.

Move forward or backward as needed until all the sides of the
triangle are in position as described above.

The height of the tree can be determined by measuring from
the mid-base of the tree to where the sighting person is standing
(the distance BC on sketch) plus the height this cardboard

triangle is held above the ground (distance CE on sketch).
Therefore AB=BC + CE.
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Yardstick Method:

This is a reclatively easy method that is usually successful
with students who might becc.ue confused with some of the other
concepts. Have the children work in pairs. Ask them to stand
at a distance of 6o feet from object to be measured. Then hold
a yardstick, which has been marked off and numbered every 5,15
inches, 1n a vertical position at a distance of 25 inches from
the eye. Have another student assist in this deterxsiaation.
Slide the yardstick up or down until the top 1s in linz with tne
top or the object, The position at which the lires of signt
cross the yardstick marks the number of l6-foot lengths of the
object. Multiply by 16 feet to obtain the height.

ILLUSTRATICN O HOW TO RE-LABEL YARDSTICK

1nch measurements

Re-lebel a yardstick as
this, every 6.15 inches




BILTMORE STICK SCALE

Yardstick Mark Tree Diameter
5 7/16" 5"
7" 8"
8 8/la" ) 10"
9 15/16" 12"

11 5/1e" | 14"
12 9/16" le"
13 15/1s6" i8"
15" 20"
16 3/1e" 22"
17 5/1e6" 24"
18 6/16" 26"
19 6/16" 28"

20 7/1e" 30"
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Topic: Recvycling

l. Have the children decide how to set up a recycling center
within the classroom. This can be an on-going project.
A student data sheet can be kept to record the quantity of
paper brought in by each student. If enough paper 1is
collect.ud, the students may take it to a Recycling Center
Oor donate it to Scouts or other worthwhile organization,

2. Develop art projects with used pPaper products either broughtc
trom home or saved from classroom usage. (Refer to reference
books 1in Bibliography for instructions).

a. Origami - old papers, Wwrapping paper, colorful
magazine pages

b. Christmas tree - old Reader's Digests
c. Collages - variety of old papers

d. Paper mache - old newspapers

€. Paper art show - assortment of as many different kinds
of paner as can be found

f. Giant sculpture - old magazines with pages rolled up
like a tube and glued together. (Result may be compared
to a giant toothpick sculpture.)

g. Colored chalk (wet) - old newspapers.,

h. Shapes and sizes - construction paper scraps

3. Write a letter to your congressman trying to influence him
to introduce or support legislation that would promote:

a. Better recycling programs (more centers, collections)

b. Removal from the market of colored tissue paper and
toweling not dyed with vegetable dyes

4. Bring packaging materials from home .
a. Discuss possible replacements or substitutes for these
packaging products. How much waste 1s involved?

Is recycling possible?

b. Bxamine the packages to see if they are biodegradable or
are not capable of being recycled.
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Topic: Carecrs Related to Paper

Teacher Preparation

1.

Read and otherwise acquire knowledge about potential careers
related to the processing, consumption, and recycling of
papci.

Set up classroom displays of materials and pamphlets availa-
ble about some of these ca.eers.

Obtain addresses w. are children may write to obtain additional
information about careers that may interest them.

(Merit Student Encyclopedia is an excellent source of such
addresses.)

Activities

1.

Have the students make a career study of one vocation related
to paper.

a. Make a picture scrapbook from magazines, etc.

b. Illustr:ce the scrapbook with their own drawings.

Cc. Collect information for reports from encyclopedias and
books.

Arrange for a speaker in the area of forest management, or
a forest ranger or conservation department employee.

Visit a forest ranger tower. (A small tower is available
at Rockwood Reservation,)

Go into the woods. Have the students pretend that they are
foresters who must select trees for cutting. The children
will explain why they chose particular trees. '

Encourage the children to:

a. Design packages tqr new products to pe put on the market.
Consider color, appearance, shape, size, material, etc.

b. Arter the packages have peen designed, employ salesmen
to sell the hypothetical products. Students can group
ror selling individual products. The salesmen can try
to sell their imaginary products to their parents or
nelighbors. A questionnaire, such as a market research
rorm, can be devised py the students to test the recep-
tiveness of potential customers to the.ir products.




o, Consgfuct a forest-saw mill-river complex out of paper
mache ang materials collected from out-orf-~doors.
(Outdoor activity)

7. Presume that a student has just been appointed Paper Recycling
Director of a new environmental agency. One of his duties
1S to devise a system whereby schools can serve as collec-
tion agencies ror paper to pe recycled. The students can
make a survey of the school, inside and outside, plan a yood

Spot ror the deposits, and design attractive receptacles
ror the paper.

At the end ot this instructional sequence, give the Pre-post
test again and fill out the form on the tollowing page.
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Return to:

Mr. Verlin Abbott
Administration Building
455 N. Woods Mill Road

Teacher

Unit

Student post-test results will be grouped in the following manner:

Example:
Number of post-test questions given L4 .
Number of students Number of questions
answered corrcctly.
12 13
11 12
8 10
Number of post-test questions given. Number of post-test questions given.
Number of Students| Number of Number of Number of
Questions Students Questions

Answered Correctly Answered Correct iy




"PAPER MILL"
A Game for Four Players

Conceprts:

1. Paper mills are usually located near the source or wood, the
rorests. They are generally situated on a river since water
1s used in the papermaking process, and in order to uatilize
the river as a source of transportation.

2. The papermaking process uses resources such as wood and water
extensively. There are concurrent harmtul effects to the
environment, such as the disappearance of forests and possible
pollution of the water. '

3. There is a time lapse petween the chopping and processing
of the wood into paper. Many years are required to reforest
the bulldozed woodlands.

4. It is necessary to reforest the land to keep it productive.

5. It is necessary and beneficial to keep a community balanced
between families and forests.

2. Foresters and owners of paper mills must make long-range
decisions in order to continue making a protit from their
land.

Rules:

Object: The object of the game is twotold. Each player should
make as much money as possible in the ¢operation of his forests
and paper mill, and at the same time, end up with as many mature
trees as he can. The winner will be judged by translating each
square of dark green, mature trees into $5.000, and adding that
amount to the profits the player has acquired.

Families: Famil. < each pay $2,000 upon entering the town
(either at the be ,.nning of the game or later), and each pay

$500 rent on each player's turn. Hence, it jisg profitable to bring
1n families at the beginning of the game so that the pPlayers

will acquire some capital with which to start up business. It

1s also beneficial to Keep the families happy (not polluting,
keeping a walanced community) so that they will not move away

and therepny stop paying rent. Whenever a fortune card tells a
Player that a family has moved away, all rent from that red
Square 1s stopped, and a brown square is placed on that property.
A player may bring in up to 20 families if desired, but this will
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Trees: The co blete game board 1s dark green at the beginning
of the game, representing wild forests., When a family moves in,
1t 1s assumed the land 1s bulldozed for construction ot homes,
Atter a mill has been Purchased, one Square or mature (dark
Jreen) trees must pe turned into the mill each time the plaver
has a turn to keep 1t operating. The pPlayer has the choice or
burchasing and planting new seedlings 1n that Square at the cost
or $1,000 per Square, or ot leaving the ground alone, which is
cheaper at the time but could backfire later because or erosion,
etc. When a player runs out of trees to feed the mill, he may
burchase trees trom other Players at a cost of $500 times the
number shown on the dice. 1t the player cannot atrord to buy
new trees from another Player, his mill must close, and no
Le:venues may be collected on that turn.

New Seedlings: New seedlings may pe purchased, as mentioned
above. They are not counted at the end of the game as $1,000.
They mature into dark green trees only when the "mature" cards
appear. There are eight mature cards in the game.

Paper Mills: The mills may be burchased either at the beginning
of the game or later at & cost of $5,000 or $1,000 times the
humber shown on the dice. Only one mill may be built on each
Player's property. After tne mill has been opened, is in full
operation (no fortune cards, strikes, etc.), and is being fed one
Sqare of dark green trees each turn, the Player may collect
$2,000 on each turn trom the mill. The mill must close if;

1) a tortune card Says 1t must, 2) all families move away,

3) 1t is not fed dark green trees on a turn. Important: It the
Paper mill remains shut down for two consecutive turns, it is
closed forever, and that player is out Ot the geme.

Unproductive Land: The prown Squares represent unproductive
land. Once a Square has been covered with brown it is out of
the game, and can never ve used for Planting new trees, for
tamilies, or as any source of revenue.

Financial Transactions: Since there are so many tinancial trans-
actions which take place on every player's turn, Paper money is
tie easiest method to use. The tecacher may reprod ice page 03, the
sheet of paper money, py thermofaxing it onto a ditto, ana then
funninyg oft 40 copies of the ditto. fThe sSheets may then pe cut
lnto paper bills. In this way, each individual game wi1ill have

80 copies of each L1lll. If the teacher wishes to make several

28




yame boards so that the entire class can play at the same time,
the appropriate number orf bills will have to be reproduced. It
15 Ssuggested that a new thermofax copy be made for each game to
lnsure printing clarity on the ditto machine.

One player 1n each game should be the banker. All transactions
take place throuyh the bank or "kitty." When the players earn
money, through ramilies' rent, revenues from the paper mill, a
government purchase of property, etc., this money comes from the
bank. When players pay fines or purchase new seedlings, that
money goes into the bank. It would be too difficult and contusing
tor each player to operate a separate tund for families, paper
mill, etc. The use of the bank as a source ot funds should be
readily comprehensible to the children since it it similar to

the game, "Monopoly."

How to Play:
At the start of the game each player has no money.

1. Each player may decide how many families he desires to bring
into his town, and he may collect $2,000 from each family.

2. Each player spins for a number; by multiplying $1,000 times
the number shown, he finds the costs of a paper mill. Other-
wise he may pay an outright price of $5,000. He must decide
whether to pay $5,000 or spin before spinning, however. 1If
he can afford a mill and desires it, he may buy one. He must
feed it one square of dark green trees immediately. He may
also purchase new seedlings right away.

3. Draw no cards the first turn. On the second turn, and all
succeedinyg turns:

a. Draw a card and follow the directions.

b. Collect revenues from each tamily ($500 per square).

C. Feed the paper mill, if owned, one square of dark green
trees.

d. Buy new seedlings at a cost of $1,000, if desired.
Otherwise place a white square on property signitying
untorested land.

€. Collect revenues from the paper mill of $2,000, when it
has peen fed one square of trees.

t. Place more families on the property if desired, and
collect revenues.

4. The game ends when: The fortune cards run out; or when the
paper mills of all players have closed down for two consecutive
turns.
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>. At the end or the game:
a. Count up the number of squares of mature (dark green)
trees remaining. fTranslate each square i1nto $5,000.
b. Count up the amount of money held by each player.
C. Add the tree money to the money held. The person with
the most money wins the game. He has made the largest

profits and has finished with as many mature trees as
possible.

Materials: The children may help the teacher make the parts for
the game.

l. Game board: The game board should consist of four plots of
land, each plot containing 20 one-inch squares. The poard
should be drawn on dark green construction paper to represent
wild forests. A river runs through the center of the board,
where the mills are placed when acquired. See page 64, example

of the game board; it may be thermofaxed and run off on dark
green construction paper.

2. Colored sguares: each one-inch square
60 red squares - represent families
80 light green squares - represent new seedlings
4 blue squares - represent the paper mills
40 brown squares - represent the unproductive land; when
these are placed on the game board that section is out of
the game.
40 white squares - represent unforested land

3. Dice or spinner: One die may be used if available. Other-
wise a spinner may be constructed on a small card, with num-

bers going only up to six. (See page 65). A pin
should be stuck into the card, with a spinning arrow attached
to 1t.

4. Fortune cards: These may be reproduced on index cards or
on smill pieces of paper. Pages 6]1to 62, which show samples
of the fortune cards, may be thermofaxed and then run off on
a ditto machine in whatever quantities the teacher desires,
depending on the number of games she wishes to make,
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The gyovernment ottfers tc buy Untorested area suffers

two squares of your torest erosion and becomes unproduc-
to turn 1nto a permanent tive land. Place brown squares
National Wildlitfe Refuge. over the unforested property.

You may sell or keep the It is out of the game. (4)
land. If you sell, you
must place brown squares on
that property. The Govern-
ment will pay you $3000. (2) FUNGUS DESTROYS WOOD OF ONE
- OF TREES:!
RECESSION: SALES ARE DOWN! You may choose to do one of
the following:
It you have less than three 1. Replant new seedlings at
families, collect no rent on a cost of $1000
this turn. (2) 2. Leave the ground unforested

. , (no expense)
3. Move in a new family and

GOVERNMENT REWARDS YOU FOR collect $2000 (2)
BALANCED COMMUNITY!
If you have at least 12 :
squares of forest and 4 TWO SQUARES OF NEW SEEDLINGS
squares of families, collect MATURE!
$3000. (2) (2)
ONE SQUARE OF NEW SEEDLINGS

ALL NEW SEEDLINGS MATURE! MATURES !

(2)

R _ (2)
THREE SQUARES OF NEW OIL IS DISCOVERED ON YOUR
SEEDLINGS MATURE! PROPERTY!

(2)

You may choose one of the

following:
FIRE AT THE PAPER MILL! 1. Sell the square of forest

to an oil company for
Pay repalr costs of $1000 ' $6000
(1f you own a paper mill) (2) 2. Keep the forest.
T = (If you sell the land, place

FOREST FIRES CONSUME TWO one brown square over the
SQUARES OF YOUR PROPERTY!' property.) (2)

Choices:

L. Leave the ground alone

<. Replant new seedlings at
$1000 per square.

3. Move in new families and
collect $2000.

*The number 1n parentheses in

the lower right hand corner ot

each fortune card indicates the '
quantity of cards needed tor

each "Paper Mill" game Loard

(2) ]
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PAPER MILL POLLUTES RIVER!

It you own a paper mill, you
must choose cne ot the tollowing:
1. Pay each square of
tamilies on your property
$1000

2. Lose two families. Place
brown squares over the
properties, (2)
MERCURY FROM THE PAPER MILL
POISONS FISH!
Choices:
1. Pay each square of
families $1000
2. Lose two families; place |
brown sqguaares over their
properties (2)
m g
E
PENALTY FOR UNBALANCED !
COMMUNITY ! :
§
If you have less than three j
squares of families, the |
families are dissatisfied. !
Choices: .
1. Lose one family, place
brown square over their !
property '
2. Pay each family $1000 (3)

. ——— e

If you have ten families or

more, the government punishes
vyou tor having an unbalanced
community. Pay the government
$3000. (2)

ROCK CONCERT ON YOQOUR PROPERTY!

Collect $2000 rent for the use
of your area.

(2)

STRIKE AT THE PAPER MILL!
Collect no revenue from the

mill this turn. The mill is
closed down for one turn.

(4)

LOG JAM ON THE RIVER.

Choices:

1. Pay overtime to workers
to eliminate the jam.
(Overtime is calculated
by rolling the die and
multiplying che amount
shown by $500)

Close down the mill for
one turn. Do not collect
the revenues from the
mill. You must make your
choice before the die is

rolled. (2)

CAMPERS RENT YOUR PROPERTY!

Collect $2000.
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