ED 086 786 -

AUTHOR®
TITLE

INSTITUTION
SPONS AGENCY
REPORT NO
PUB DATE

GRANT
NOTE

"EDRS PRICE

DESCRIPTORS

IDENTIFIERS

" ABSTRACT

" Grade 7; Grade 8;

DOCUMENT. RESUME

95 N "CE 000 725

‘Pieterse, Charles -

World-of Work. Exemplary broject in Vocational
Education. Volume 2: Learning Packets.
Contoocook Valley Regional School DlStrlCt

‘Peterborough, N.H.

Bureau of Adult, Vocational, and Tech 1ical Education
(DHEW/OE) , Washington, D.C.

0-361~-0052 :

Jun 73

“OEG-0-70- 5191(361)

239p.; For related doCuments see CE 000 726 and CE
001 004 .

MF-$0.65 HC-$9.87 : : _
" *Home Economics Education; :
¥Industrial Arts; Industrial Education; *Junior High
School Students; *Lesspn'Plans; Program Content;
*Secondary Education; Trade and Industrial
Education

Industriology; *World of Work

Volume II of the Project World of Work Packets

contains lesson plans for the Industriology, or second, level of the .
program. It includes units on Papermaking {(Grades 7 and 8), and

- Leathercraft (no grade lével specified), by McPherson, Harkins, and
Rivest; Oceanography (no grade level specified), by Miller and )

Beisel;

and Home Economics (Grades 7 and’ 8), by 'Loretta Grace.

PrOJect World of Work is a K-12 continuum. in which various =aspects of
career awareness and preparatlon are presented to the student.

(R6G)




FINAL RFPORT -

ED 08678 6

Eroject'No. 0-%61-0052

i

Grant No. OEG-0-70-5191 (361)

WORLD OF WORK

f\
. N .‘-\‘ . . .
Exemplary Project in Vocational Education

Conducted Under . ‘ - L
‘Pert D of Public Law 90-576

U.5. DEPARTMENT OF HEALTH,
) ) EDUCATION & WELFARE
. - NATIONAL INSTITUTE OF
. : : . - EOUCATION .
VOL'[H\{E II THIS DOCUMENT HAS BEEN REPRO
DUCED EXACTLY AS RECEIVED FROM
. THE PERSON OR ORGANIZATION ORIGIN
PR . ’ . _ 2 ATING IT. POINTS OF ¥IEW OR OPINIONS
- N . . © STATED DO NOT NECESSARILY REPRE.
SENT OFFICIAL NATIONAL INSTITUTE-GF
. EDUCATION POSITION OR POLICY.

TEARNING PACKETS

&

Charles Pieterse
Vi : Contoocook’Valiey Régiohal School District
4 |
A\ A - Route 202 North
{J ...-'
 Peterborough, New Hampshire 03458

<

Q . -

Yy _ . :
RN ' c June 1973




o
INTRODUCTION
TO \_
HOME ECONOMICS

INDUSTRIOLOGY PROGRAM ;-

Contoocook Valley School Dlstrlct
Supervisory Union 47
Peterborough New Hampsh1re

T

" May 1973

7th &,8th Grades ..

Prepared b?:_,- Loretta Grace .

hd {

2rogram Consultant: John L. ,.D;éy;y '

Project world of ‘work

Funded by':" .
: ' - PL 80-576




‘role playlng.

GENERAL GOALS

_ INDUSTRIOLCGY PROGRAM

To cevelorp. im each student an awareness and under-

standing of the development of industry anc its

social and moral cobligations cn society.
. b ! .\

“To develop am avareness w1thin each student cof one s

role ac a wage earner 1n today's soc1ety.

'Tﬁ expand each c”l:udelrn:'fr self—confidence by. having

Aach atuﬂent work in areas reouiring res pon31bilitleo.

Te inprove a studant s leaaon h pability through'

B
€

To develop with*n the studemt an awarenass and the

ability to ﬂistinguish quality of preducts.

/

“To create a situetien where students_work”necessitates”

the need for joint acoperation and communication,

To ﬂmvelhp businoss exzperience and business c*ntqotv

by . cun,rol1lng and Jneratlno thelr own company.

o develop ﬁtuce A warﬁness of Job opportunltl
. w1th1n the ﬂefineé unit of study.

RS

R



INDUSTRIOLOGY - HOME ECONOMICS

Lesson #1

 GOAL: : |
-1, To provide motivation prior to the establishment of a
~ student operated company., '

2. To develop an awareness of the activities involved inaassembly
L line preparation of single food product. - :

PERF()RMAN(‘E OBJECTIVES‘ :

- 1., All students will be able to apply their knowledge of

"v~f*“a.~~Assemb1y line procedures - .
b. Food storage techniques

~Cc. 8Sanitation procedure '

~d. Planning portioned am unts for large. quantity of a given -

product. v _ _
e. Quality. control - _ ; . /
f. Safety: ' :

. to the extent that they use this knowledge in the operation of
- their own company.

7
o

OUTLINE: I o S .
- 1. Field trip ’ o : -

‘STUDENT ACTIVITIES: i

1. Field trip to %exvomatlon of Wew England, Inc., Middlesex
Industrial Park, Stoneham, Massachusetts 02180, = Directions:
Rte., 3 to f95 to 193. Al] ‘day trip, leave school at 8:30 A M.

» TEACHER PREPARATION S
1, Contact Servomation

video tape?
: ; - book dates
2. Contact bus'company -~ book dates.
: ' S - = . Does bus need to be back for close of
: I - school? :
'3, Letter tc parents -~ lunch

NI _ - - dress ¥f’i:E
C . - adults as chapprons
' o - late bus and/or transportation home
S ~=- permigsion slips, including pluone manbor

RESOURCES:

SUPPLY NEEDS:

O




SAMPLE COPY OF A PERMISSION SLIP .
January 22, 1973
Dear Parents:

?

Th_eA;‘Tea‘m §th _Gra;de _Ho;ne Ecoh‘omics' Cla;seé are goiné on # ﬁeid
. trip to Servomation, Stoneham, Massachusetts, on Monday, February 12‘,_
1973, Transportation will be by bus lelavir'xg' Peterborough Middle /
' ";:S‘chool at 8:30 a.m. and arfiy'mé back at; the school abput 4:00 p.'m.'
Stu._dents. are asked to arra;l.g.e t-ransp&rtation ﬁome' af that tii’ne. (Th;; re
s, a'»late bus going to the. éeﬂter of each 't.;jwn in th% distx.-icf‘, ) aﬁd to
¥b.rtt‘”ingﬂa-5€vzg:luln.‘ch wifh enough .rnonéy to buy drinks. Also;, the girls
are ;_éked_to pay ;a;r:ciéular attention to dres;. 7 Piease dress-up mo'r‘e‘
tha;n for a regular s‘chogl_ c_iay. Chaperones 6;1 the bﬁs w‘ill be Mr.s.
_ S..D. Gracie, .Home Economics Te#cher, Mr .](’vohn L. Davy, Pioject '
world of wgrk, and thrée Lﬁére;qts'; . If you .ha"ve any?q\}gstiop please |
call me at 924-7106. | S .

N !
~

S Lo - e -+

Sincerely yours,

. . N ) //- . .
- Mrs. Stephesn D{ Grace .
Eome .iconomics Teacher ,
.............................. ) ..----.....-'.----_.;_---_..;........I-_/-’.':__--- .

®

has my permission to go with

. (Name)_ - . »
her Home Economics Class on the field trip to Servomation, Storeham,

Massachusetts on Monday, February 12, 1973, _ R

‘ Sig;..ed.:.

(Parent or,Guardian)




INDUSTRIOLOGY - HOME ECONOMICS

Lesson # 2

GOAL: ‘
1. To dcecvelop an awgrenes¢ of the. act1v1t1es 1nvolved in ;

. assembly linc preperation of a single:- food product,

- PERFORMANCE OBJECTIVES:

1., All students will be able to discuss a 118t of teacher
prepared questions about the field trip and write a  thank
vou note including highlights of what they learned. :

.

- OUTLINE:
Field téip-follow up.

k]

; STUDENT ACTIVITIES:
-1, Discussion of Informat10nq1 Guide 11nes for ﬂleld trips on

'occupatlons. |

2. erte_thamk you noie to:

Mr., Viancent Lee '
Food Manager, Servomation of_New England, Inc.

"Middlescx.Industrial Park
Stoneham, Massachusetts 02180

TEACHER PREPARATION:

1, .Discussion questions

NOTE: - Teacher should write a brief thanks to parents who went
' - as. chaperonec on trlp. : ' -
RESOURCES

SUPPL¥ NEEDS _
1. Approp iate paper for thank you notes

B

et




;. What does the worker do in the course of the day? . : e

P x . . . ..

INFORMATIONAL GUIDE FOR FIELD TRIPS ON !OCCUPATIONS

Does the product of this work meet~a‘need or'a want?

"Could we do without the services of the worker in epls field?

About how many workers in the State of New Hampsh re are
engaged in this occupatlon?

-

Do his dutles changc from day to day, or do they change at
dlfferent seasons of the year? ‘

What are the hours of work and the opportun1ties for vacatlon

qnd recreqtlon?

Is emplyment secure and steady, or/are there many layoffs?

"Are the worklng cond1t1ons and surroundlngs pleasqnt9

. Are there any dangers to health and safety?

Does the worker do the same thing all _ddy, or is there a
variety of things to do?

fDoes thc workcr work alone or w1th other people?

How-much general education is needed-elementary school;'juniOr
high school, senior high sbhcol or college? -

Is. apprentlceshlp or trade school training necessary? :

L

"”Is a long perlod of profess1ona1 preparation necessary?

~ What schoocls, if any, offer the spec1a1.training necessary?

How mlch time must\be spent on the job in order to learn it wells

Are there any special aptitudes or persbnal=dualities necessary--

tior example, aptitude in drawing or mu51c, the quality of

‘n

patlenco, a 11k1ng for peoplc? :

Are there any particular phy51ca1 requlrenents, such as good
" eyesight, a certard helght or weight or great enduran"e?

To what bettor posltions does the occupatlon lead? -,
Is the occupatlon over<:rowc1ed'P |

Is the number of workers in the-occupation'éréning or decreasing?:"
Anc there organlzatlons, such as unions or assoc1at10ns, to

which the worker can belong?
!

 What are the purposes of the organlzatlons and the requlrements'

3

for membership in them?.
Are there any government regulamioqs unlque to this occupatlon?
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. INDUSTRIOLOGY ~ HOME ECONOMICS

Lesson_# 3

GOAL:

To develop an awareness and understﬁndlng of the development
types, and eructure of industry.

PERFORMANCE ORJECT I V]"S

1.

OUTLINE:
I

three types 1ndustries.

-Given charts -~ "Thlg 1s the Industrial ReVOlutlon" and
"Tools that Created Civilization" - ~each student will develop

~a poster deplcltlng or tra01ng the hlstor1cal development of

1ndustry., - . T

: leen a sllde fllm series to be shown - "Act1v1t1€s of Industry'

and study guide each studenf will be able to discuss the common

 structure of business corporations which are product development

purch131ng ‘manufacturing activity, industrial relations,.

jlnternal flnance and offlce service, and marketlng.

‘Given a study guldo on the types of industry each student

will list two advantages and two disadvantages for each of the
v¢”“

Industry deflned '
A, Goal of industry - to mqke a nrof1t

‘B. "History - 1nclud1ng industrial revolutlon

C. Types
: 1. Sole P10pr1etersh1p ; :
a.  Advantages ‘ .
: (1.) Ownership of all pfoflt '
(2.) Ease of organization :
Freedom and promptness of . actlon

(3.)
-(4.,) Tax savings.
'.(5 ) Personal incentive and satisfaction
6.) Minimum legal restrictions on form
(7 )  High credit standlng -
(8.) Secrecy .

. .(9.) Ease of dissolution
b. Disadvantages .
(1.) Unlimited 11ab111ty
(2.) Difficulties of management . .
(3.) Limitation of size ’ '
(4.) Lack of opportunity for employees“
" (5,) Lack of continuity
2. Partnersh;p
a. Advantages
: .(1.) Larger/ amount of capltal :
(2.) Credit standing - ' ‘ .
- (3.) Combined judgement and managerlal SKlllSv '
‘(4 ) Retention of valuable employees ,
8.) Personal interest in business e
6.) Definlte legal status ' '

r



a b, Disadvantages .- SN

1,

2.

. 3.

" INDUSTRIOLOGY -~ HOME ECONOMICS - -

. . /
, ) _

< Lesson #3

x

b, Dlsadvantages . ' £

(1.) Unlimited liability of the partners |

(2.) Lack of continuity e

(3.) Divided control - a :
(4.) Possibility of disagreement among the partners
(5.) Frozen investment . /

3. Business corporatlons
a, Advqntage , ‘ ’

(1.). Limited 1iability of stockholders
(3 } Larger size

3.) Transfer of ownership

4.) Length of life

5.) Efficiency of management

.) Ease of expansion’

(7.) Legal entity

(1.) Taxation :

(2.) Organization expenses
' ') Government restriction and ;eports
(4.) Lack of personal 1ntcrest C
. .) Lack of secrecy- :
;1(6 ) Charter restriction =~ - : ‘

- LEARNING ACTIVITIES: ST .
Charts on hlstory of industry. : ’

Homework assignment: Poster depicting or trac1ng the
historlcal development.of industry. - -

Vlew sllde = film serles "Act1v1t1es of Industry" qnd discuss .

*study gulde. _ , -

Llst;advantages and dlsadvanfqges for each of the three types

of 1ndustry on g study gulde.,
fMEDIA"=; : .
T, - "Activities of Industry" (Film. slide oeries), Descrlbes Qnd

-‘explains the six basic activities which are found to be

.common’ to nearly all types of industries. The six activ1ties
‘include: Product development, pulcha51n manufacturing,

',industrial relations, internal flnance and offlce serv1ce,

ahd marketing., IM-29

"~ . Department of indus trlal qucation"

College of Industry :
Wisconsin: State. Univer51ty ~ Platteville
quttev111e, Wlscons1n 53818

. S e o o




*  -INDUSTRIOLOGY ~ HOME ECONOMICS '

}

L
1ot 1

Lesson #3
_-'3'f-' .. . » .

 Chart #1 "This is the Industrial Revolutlon" 19b9 22 " X 34"
‘ . $.50" Graphlcally depicts the industrl 1 revolution.
IM"'SB . 6 . .

Do All Company
254 N, Laurel Avenue :
Des Plalnes, Illlnois 60016

Chart #2 ''Tools That Created Civ111zat10n" 35% X 16-7/8" $.25
: N Depicts the historical development of the various hand
hand and .machine tools., IM-33 . . “
Do A1l Company . o g
254 N.. Laurel Avenue - .
Des Plaines, Illinois 60016

TEACHER PREPARATION:
1. VWrite for SlldL serles and 1ook viewing date.

2. _Prev1ew slidg. - fllm series and wrlte student study guide.. -
3. Study guidc for types of 1ndustry.

4, Arrange for and check on equipment - 35 minute slldes.
1 ] :

5. Send for charts and check to sce that they havo been recelved

»;RESOURCES

Industrlology Study GuldL, pages 1 and 2.
,Jgnior Achievément's Instructor's Guide.

SUPPLY NEEDS: = S




R 2

o STUDENT ACTIVITY SHEET - "AGTIVITIES OF INDUSTRY (Slides)
. -I ‘\  ,[
Six activities of industry are: S o
e Develoament a_nd Design i
a.
.b‘.
c.
2. ;Duichasing
2.

b,

3 .1\./‘1'anu£a.cturkin.g o? Processing |
a... |

: ._’ .

4 Indug_trial lllélations ,

a., . °

e.
%, Internal Finance and Office Services"
. /‘ : N
. &
Q.
, . ‘ ) . \... .
i . \
\ \\_‘
N\
N




Activities of industry (Continued) . R

e.
5., Markeating
a.

b. |

\ . . ) =
~

(Answer on a separate sheet of paper.)
Write a one page composition,.using this work sheét as an outline,

describing the activities of industry you saw on your fié‘l\d trip to -

Servomation. a R
\ .
. .
2]
<
. k ¢
. . .
N . . ‘ )
. - 3
Ay
i . <
. ’,
Q . ; . ,

Aruitoxt provided by Eic: R .
A .. . .



~ INDUSTRIOLOGY - HOME ECONOMICS

Lesson # 4

yGOAL-

1.

" 1u cxpand oelr—confidennp ‘hy having each student work in areas -

requ_h lug swopunstibility,

2. To 1mprove a student's 1eader hip ability through role playing.

PERFORMANCE OBJECTIVES: - | |

1. Given a guide listing major areas of respon51b111ty the student
would expand the guide with spe01flc student responvibil1fies.

2}' Given a ‘handbook and dxscuss1on time on parllamentary procedure
‘the students will demonstrate their knowledge of proper parl-
iamentary procedure, by conductlng an election and company
meetlngs. - . .

3. -G1ven an organizational structure chart each ctudent will
either be elected or appointed to a p051t10n requ1r1ng
responsibility.

4, Given a handbook or job.desériptibn each student will partici-
pate in the company carrying out the duties of his elected or
appointed ‘position, ' ' ‘ '

l OUTLINE:

'_4.

l Internal Organization

A. Formation .
1. Student responsibilities
2.  Election of cofficers =
a. . Parliamentary procedure
b. Officer's duties

8 STUDENT ACTIVITIES:
. 1 o

DLSCUS$1OH of student reopon51b111t1ec wi.th worksheet
Parliamentary prooedure
Nomination of officers

Develop campaign for election

R MEDIA:



Lesson # 4 INDUSTRIOLOGY ; HOME ECONOMICS
-2 ‘

TEACHER PREPARATION:
. Develop student responsibility worksheet

]
2. Develop parliamentary procedure handbook
3. Organization chart printed

4, Officers Handbook

5. Job descriptions

RESOURCES :

| Junior Achievement Advisors Manual

Junior Achievement "The Roots of Freedom"

SUPPLY NEEDS:




TEACHERS' GUIDE - STUDENT RESPONSIBILITIES
Economics might be a difficult subject whe. taught from a textbook
ard by lectures. In your company you will be putting into practice

these complicated practices a.d theories.

‘Despite the size a .d complexity of the American industrial machii.ery

<4 - L Ty Ty, . S 3 Sa - - -
it 18 not an inacimate uch‘\.t. L1t 2P E0 L E,

PEOPLE create buginess and industries.
PEOPLE create sociéty.

TN

PEOPLE make the goverame: t,
Our economy is one of >rofit and loss, where investors are risking.money L
i ‘
_ irr business ve. tures ii hopes of gainir.g a profit. This is what your -
. ) s
stockholders will be doing when they buy a share of stock. They will
be entrusting their money to you tr~ make it grow through your industry

v

and marageme: t skill.

As a compa. y member you must acceat responsibility.

Resaonsibility to:

l. Fellow ineimbers - as 2 >roduction worker, salesman, and director
sharing with them a..d workiug the decision- making process.
2. 4Advisors - who gave their time and ex>erience.

3. Stockholders - to use their money wisely.

4. Community - to demo: strate your 2bility. -
5. Yourself - to use this experieice to the fullest, for the divide.ds
it will pay in e. joyment, social relationships, and pre-

paratioi: for your fruture.




STUDENT ACTIVITY SHEET

STUDENT RESPONSIBILITIES:
Economics might be a difficuLt subject when taught from a textbook
and by lactures

In vour comnany vou will be nutting into practice

these complicated practices and theories.

Despite the size and complex1ty of the Americqn industrial
mqoh1n91y it is not_ an inanimate obJect... it is P E OPLE.,.

PEOPTLE 'reate business and industries.

PEOPLE create society. |

PEOPLE make the government,
Cur cconomy is one Of.profit and loss, wheré investors are.risking
money in business v;ntures in hopes of gaining a profit. This is.
They w111 be entrustlngéjgkir money to you to make it grow through
your 1ndustry and managenient skill, ' _ ',  .

As'a company member, you must accept, respon51bil

' . Responsibility to:

1. FELLOW MEMBERS

2. ADVISORS -

3. STOCK HOLDERS

4. COMMUNITY e h;%““{f

5. YOURSELF -~ = %

'
/-

~what your stockholders will be'doing_when-they’buy a share of stock. =~

T



INDUSTRIOLOGY - HOME ECONOMICS

Tl _ _ | Lesson # 5

GOALS'

1. To develop an awareness of plodunt research,.

2., To develop an understanding of the function of and structure
of a consilitution,

OBJECTIVES:
1. Given a product the student will conduct a survey to determine
the marketability and design of this product.
2. Given a statement of function and an outline of the structure
the students will develop the constitution foi their company. ,

o

OUTLINE:

L., Development and design of a marketable product
2. Constitution

STUDENT ACTIVITIES:
1. Research market
Homework - Develop questionnaire for conducting student polls.

2. Design product - a. number to be made
B b. number days to be sold
c. kinds
3. vWrite constitution
. MEDIA:

“Teacher Preparation:
‘1, Determine product- grinders
2. .Guideline for writing a constitution.

' RESOURCES:

. SUPPLY NEEDS:

4




Desr Students,

This is a pcll to determine tvhat kinds of grinders you
like the best. Please indicate whether or not you would buy
grinders if they were avallable in the lunchroom and then
mark with an X your 3 (three) favorite kinds. . ’

Thank you for your co-operation.
Gwen Hampson, President
Grannie’s Grinder Gallery Company
Kelcy Brooks, President
Serve-a-Sub Company

<

es No I would buy sgrinders in the lunchroom if they
' were available.

Meatball

Ham

|

Tuna 3alad

Egg Salad

BLT

|

Salami

- Bologna

olive Loaf _  _ . _ . . .. ..

Italian

Anchovie

vjestern

Hot Sausage

Roast Beef

Turkey .
Chicken

Pepperoni

Pastromi - [~ Q-

Meatloaf




IWDUSTRIOLOGY FROGRAM

Home Economics

Goals: Lesson No. 6

To develop business experience and business contacts.

2erformance QObjectives:

l. Given guidelines the students will develop a perspectus for their
company. '

2. GCiven a format for a stock certificate the students wili develop
a stock certificate for their company.

3. Given an overview and a format for a simplified bookkeeping system
- the students in the company will keep accurate books.

Qutline: )

l. Perspectus

2. Stock Certificate

3. Bookkeeping

Learning Experiences;

1. Discuss and develop stock certificate.
2.  Develop pefspeqtus,- capitalization.

3. . High school bookkeeping class present system - awareness
rand price of overhead expenses.

Teacher Preparation:

l: Formatfor stock certificate

2. Guidelines for perspectus.

3. Confirm dates with bookkeeping class.

3
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OVERVIEW - _ o - S
By having students organize and manage their o_n compary, which is a simulated oovad»ﬁwoz.
they will on a small scale be acquiring practical business experience. The students will be
selling stock, purchasing raw materials, manufacturing products or rendering services.
Officers mymoamg by a Board of Directors will be dmmﬁosmucwm for keeping books, establishing
wages and salaries, and managing company business.:y ‘Before completion of the course the
company will Hwa:wa»ﬁm. paying off all mﬁoowsowanm. paying all bills, and disposing of all
assets, ¢ } |-

'

i

© - P n

; Ve

.mvmowww Features of This Wﬁoow.nmwﬁwmwomﬁm

[
v

This  non-legal :oslﬁwwsmmmwmcum omwﬁwmwowﬁmmwm sold by authorized company- dmudmmmsﬁ»ﬁw<mm
to provide capital for the operation of the! mﬂcnmzﬁ company.
2. This is a donation for educational purposes;
3. The stockholder by signature assigns the re resentative his ‘proxy for election to the
Board of Directors.
. .Upon dissolution of the company, stockholde s receive Hwn:wawﬁwzm values of shares.
This stock certificate is redeemable during| the current school year. .
. The stub is on file in the Home moosoawom Umvwdﬁamnﬁ In case of questions, please call
Mrs. Grace at 1-588-6630. w . _

. -

b

(9201 ) =N
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Goals:

1. To dévelop an understanding of industry and its social and moral .

INDUSTRIOLOGY PROGRAM
Home c onomics'

6 Lesson No. T

~

‘obligations.

A,

Performance QObjectives:

.1,. Given a list of questions which pose problemis between industry

and society, each student will choose a media in which to reply to/’r,;,g

.one question,

Outline:

A. Implications
Social and moral obligations o ” Vo
Labor Force. ) . Co Y
Taxation. N ‘

' Government Regulations
Ecology
Technology
Hbusing ' ~

. Money Needs ._. . .. L
Education : |
Demands for Products

. . . .
-

O WO D W

[—

Student Activities:

1. . Implications assignment-(‘Assign,#B).
2. Xlectiqn of officers by secret ballot..
3. Introduc% "Stock Market Game"''

Media:

Game #1;

]

Stock Market Game'', #4821 1963 2-8 players.i
About $4.00. A game illustrating the nature of the
stock market and the relationship to industry. IM-48

- whitman Publishing Compaﬁ}r

Racine, wisconsin 53401
(Or Local Store) .



Lesson #7 Continued)
_2- | .

N

Teacher Pri‘eparation:

1. Ballot
2, Asé1gnment on implications."
3. Be prepared to play 'Stock Market Game"

Resources,:

Industriology ‘Study Guide 2. 5
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o - *  INDUSTRIOLOGY PROGRAM
Hdme Economics "

\
"

Lesson No. 8

Performance Objectives: v

'1./ By ciié'cﬁssion and interaction with a speaker on advertising
and product promotion the-students will develop, design,
and ¢onduct their own advertising a..d prornotion campaign.

2. Given an, equal number of shareg each student’ will sell these

shares in accordance with company regulations.

Outlir.é:

o

A. Marketing

a. Ad{'e‘rti‘s'i,fxg and promotion . v
b. .Mewspaper .
c. ©Sales - methods -
d. - -PaqkagJ.n_.g : »
e. ILabeling _ '
f: Pricing.
Student Activities: | e

, v -

1. Int_r'oduee':advert’is_ing
2. Hire help,
3. Speaker - Salesman
AT Selling of Stock
/
Teacher Preparatibn:

Guidelines for selling brochure
Have printed .structure chart
~Arrange for speaker
Stock must be'finished
. O o v ..

vhtb\l\)r-
® 1] .

»

%,




- -mb@rmor)oey PROGRAM

' Home Zconomics’

- Lesson# - 9

/

' .Performance Obk:ctives:-c" SR o _ .

1. G1ven the nece'ssary 1Jgredients the students will conduct ex-
periments and statistically and/or graphically demonstrate
ouaatlty -cost relat10nsh1p of their. product

/

Learning .Experiences:

1, Results of poll (demgn product) 6 students
2. Advertising campaign. :
-3, HO"nework packagmg, 1abe11ng, pnung

Teacher Prepara‘tion:

Secure produce.

Assmtance from M. Roberts
Arra.nge for ' media persons.
//»/r1tte1+ assignment.

]
.



INDUSTRIOLOGY PROGRAM

Home Economics

A

- Lesson # 10
: Goals: : - _ S
A T ‘

To create a situation where students work. necess1tatés -the .
2.

need for joint cooperation and communication. SR
To develop student aw.areness of JOb opportumhes W1th the defg.ned
unit of study. : E

Outline:

;.

| A. Cperation o o , ;ﬁ.

Lo 1. Industrial Relations S
' a, Unions . o ’

\ - Jor roles .- : ;

Community \

.. Benefits

A N ‘

)

LX)

b
- c.
' d

) . ..\-'
Manufacturing or Processmcr

o a. Assembly line

Ce .. b: Quality control

™ " . Storage .
(N d. Carry out bookkeepmg system
AU e. Do purchasing

a ~f. Cost analysis’

!
\

Break even charts
Student Activ"ities

Company 1T’res1dent:

Make Station Ass1gnments S .
The groups. that meet twice w111 make posters for statmn spec1f1-
- c\:atlons. - :
Tdacher Preparation

Guidelines for Station Specifications.

Lo




H:OME ECONOMICS COMPANY LIQUIDATION 'RE‘P(‘)R'I\

_ _a Home Economics Company at ' -
'~ Company Name ' o : : - o
Middle School ia _ - - Lo\ |
o ' City =~ = . . State™
announces that it has’-f'ormally. terminated, as of the ';cl'ose of-busfi;n:ess
. on the. . L | da:y of SR 7 .«
. Receipts ‘
Received From Sale of Stock. ) $
eceived from’ Sale of Prodacts , $
Other o $
(,HTOTAL . - $
.f.‘«‘f‘.,:,J'».: R o A, ., : N
Ix penses Sy A o re
.. . . K ' i . o ) . B | e
"“ﬁi;{‘aw Mater{ale (%List by Namne of Veudor) = .
s L i $-
'S
| Offxce Supphes $ _
Other e $_
TOTA.L o _— - § .
- Stockholders of : shares of stock were pa1d : .
% - a share return of- or1gma1 mvestment of $l 00 per share '
3 . _ | _.
$ a share declared dwxdend on earmngs $ B
SR ' - Total amount pa1d per- share $ S

Return thxs 3ort10n ‘to persons 1ssumg atock

1, a stockholder, a.ccect the above L1qu1dat1on Report and 11qu1datmg :

-

value of the stock for ‘ : - . a Home Econom1cs
- - _ Company I\Jame : - -
Company at .~ .- y Mlddle School in -
S Ty
State _ - 2 T .
[ .

\

' Signed:

e ] B . o Stockholder
S L Stock Cert1f1ca.te Number

5
. Ey
L
it
i
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INTRCDUCTION
. TO '
PAPER MAKING
INDUSTRIOLOGY PROGRAM
Contoocecok Valléy School District

Supervisory Union 47
Peterborough, New Hampshire

June 1_9 73

7th & 8th Grades

Prepared by: | Bruce McPherson
: ' Robert #. Harkins
R.E. Rivest

Program Consultant: John L. Davy

Funded by Project World of Vwork
| PL 90-576



INDUSTRIOLOGY PROGRAM
Course Outline:

Title of Lesson ' - Lesson No.

PROGRAM DESIGN .
HOW TQ PLANT TREES o 100
1 ‘571' - A Pivotal Year for the Paper -
Industry , '
IMPORTANCE OF PAPER o | 200

Imagine Your Day wWithout Paper
Common Types of Paper

BISTORY OF PAPERMAKING 300_
| 'YOUR PAPER MILL L 400
- Nofksheet on Careei's.in the Paper Industr'y
 RECEIPT OF PAPER S s00
MAKING YOUR OWN PAPER | o 5_50__;,
- HOwW bA;?ER 1S MADE
‘_PRE_PAR_.A'I‘.I‘ON- & ADDiTiON PROCEDURES FOR N
RA Vv MATERIALS USED IN PAPERMAKING o
}iARp WOOD & sofﬁfoon PULP .
‘ EX‘PE,.RIMENT.- MAKING wOOD. PULP
RECYCpiNG OUR PAPER e

RECYCLED PAPER EXPERIMENT
HANDOUT - RECYCLING PAPER

TEACHER RESOURCE INFORMATION -




Course Qutline
=2z

‘RECYCLING PAPER PRODUCTS

INDUSTRIAL PAPERMAKING - VISIT TO PAPER 700
‘MILL

PROBLEMS OF AIR POLLUTION

WATER POLLUTION _

5

' THE PAPEK INDUSTRY IN THE U. S. - FACT SHEET
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INDUSTRIOLOCY PROCGRAM

" Crade 7 _Date

lesson No. 100

Title of Lesson  HOW TO PLANT TREES

Goals: To develop tree planting techniques.
To develop an understanding of different trees and their uses.
Each student will become aware of conservation and forrest
management.

Student Activities:

1. Plant trees on school property
2. Show how soil erossion works and is controlled lo’éally.

3. Have local conservation officer demonstrate and answer
questions on conservation,

4. Plan activity on forest fire techniques and problems.

_Performance Objectivés: |
1. From a sample of 10 different trees, the student will identify
types, characteristics, and uses of 8.

2. Each student will piant 1 - 3 trees in the local forest, /

e
e

3. Each student will show 1 case of qo1l errosion and explain how

. it could be controlled.
/

4. Each student will select 2 - 3 different trees and tell about them.

/

Teacher Prepacation : (Fil\m Guides to Develop, Worksheets, Arrange-
ments for Trips, Speakers, Etc )

1. Get clearance, (local source if possible) guidelines for research.

-2, Contact conservation officer prior io lesson to get more information,

v

v RYE



" How to Plant Trees, Lesson No. 100

Contact: State Conservétion Office : -
s Milford ’ ‘
New Hampshire

Speakers: Conservation Officer : -
: Forest Ranger

Resources Needed: (Equipment, Resource People, Etc.)

ur

Shovels, water, trees (Local conservation officer, if possible)

Supply Neegls

Consumable Supplies ' ‘. Non Consumable
Trees (400 Trees) _ _ Shovels ‘

- Buckets N
Student Assignment: ; ’ : y

Turn in a research project on the different kinds of trees and how
they are recognized. '

Develop CGuidelines

Set up Recycling Areas and charts to be used in lesson #



How. to Plant Trees : . Lesson No. 100
5= S | Hand Cut
1971 - A Pivotal Year f‘or\'the Paper Industry .

A Repoft Prenared by the American Paper Institute

D ‘ -

The Indystry's Commitment to Sound Forest iManagement

The 50 million acres of forest lands owned by paper companies,
together with several million acres of leased lends, are a3 key ele-
ment in the industry's raw material supply. Ownership or control
by paper manufacturers enables them to apply principles of sczen—
tific forestry, assuring perpetual growth and increasing y1e1ds of
- usable wood; each year the industry grows more wood than it takes
‘from its lands. -Lland management represents a large total effort by
the industry, which is currently spending about $109 million an-
nually to maintain and improve its timber properties.
! - . '

Industry-owned lands -- taken together ~- are the most produc—
" tive commercial forest in the United States, yet they can supply
only a part of the nation's increasing wood needs. The paper in-
dustry therefore urges the application of modern forest manage-
ment /principles to lands swned by others as welll
There was considerable. controversy in 1971 over forestry tech-
niques, espacia lly as applied on public lands. One proven practice
calls for ha rve}tmg trees in blocks of several acres or more. Some-.
:times called "even age management, " or “clearcuiting," it can
':promote faster regeneration and greater yields than other harvest-
© ing methods. - Representatives of wood-using. industrieS'have .com-
municated these facts to government officials to offset proposals ,
for ill-advised restrlctlons on even age maragement which, if im-
posed, would have serious impacts on housmg pulp zand paper
' supplies and other essentials. o

Although in‘dustry—owr_led forests are dedicated primarily to

fiber production, they are also dedicated to the principle of mul-
tiple use. = More than 90 per cent of the woodland acreage owned by
paper companies is open to the public for recreational use, .and
these lands also serve as watersheds and as habitats for wildlife.



: 'INDUSTRIOLOGY PROGRAM

" Grade CR o - Date: ’

" Lesson No., 200

Title of Lesson IMPORTANCE OF PAPER.

Goals:

T

1. To develog an awareness of 'the many paper products.

2. To .impress upon the etudent the 1mportance of paperl in -
today 8 world o _ :

‘Oblectlves: - B . S o

1. To familiarize the student with the. many uses of paper so they
' ha.ve a knowledge of ten cr1t1ca.1 ‘uses in-our society tqday.

,/’» : .
o ) -

: St"udent. Activities:

L 'Uz‘ﬁt or Handout: 'Imagine a M orld V-.‘ith(;ut Paper
'I:itle: '_‘P_.aéer‘And 1 / - o
‘Coloxf- Film | R |

. Luddress: Jefferson Road _
Athens, Georg1a 20601 .- .

B o

Stresses the df_pendence of people oa paper produc‘tsi'and how the
“ demand can always be.satisfied w1th praper management of
‘-resources. :

| Title: "Paper-- Tha Pr;olo.gue"‘ ) e _
o MA Modern Look at the H1story of Paper”
D

-3, a D1 scussion and questlon penod on f11ms. E . e

4, Five toten mmnte preparahon on hom?yaork‘ assignments,




. Importance of Paper - .Lesson No. 200
.

5. Have students try to think of some new products that could be
made of paper.

Assignment:

- 1. have a few students do ‘a unit on wall paper. 'Inc_lude colors,
" textures, etc.

2. Have some students develop a poster depicting ten (10) or more
uses of paper in our society.

Teacher Preparation (Film guides, worksheets, field trips, speakers,

&tc. )

1. Films ordered in advance and previewed. .

2. Arrange for use of 16 mm projector
3, '\«;rite"i -acher guide with questions.

4, Unit on wall paper. .
A. Have list available of Hardward stores or ‘paint stores _
in area where students can get paper samples,and information.
B. Have a question sheet to aid students to prepare unit.

. 5. Development of Student Poster’
Have poster board available. A : B
Marking pencils (Magic markers) L
" Information pamphlets
' Photographs or magizimes to cut from
Organizational sheet for procedure to make
~ poster board. -

D

moawr

6. A list of topics for discussion with students in class

Supi:lies and Resources Need'ed‘

Consumable = ' | ‘ ‘ Non-Consumable

Posterboard
Paste | :
Mag1c Markers "




—

\\

Importance of Paper

.-3_.

¢

Lescon No. 200

£, sample sheet showiny categories from which students can draw
. information for finding samples of paper products to make a poster -
" board. ' : ] '

»

. Paper Uses

1.

Newé Print :

* News Papers

In expensive mailing pieces

Printing Papers N
Books _
Magazines = . \

7.

9.

Communications requiriag _ :.

good reproduction {letter and

newsprint)

~Fine Papers (High Grad_‘.?s)

Stationery _
Bank Checks -
Maps & Charts
Mimeograph

Course Paper (Heavy Duty)
v.rappings & fackaging

Fruit Vv rapping Box-Liners

Industrial Special Papers
Abrasive Papers

Fillers and Filter Papers
Computer Cards
Insulatior Papers

10.

11.

12'

" w
-

.t

Sanitary and other tissues.

Container Board,
Linerboard
Corrugated Materials

Folding Boxboard
Food Products Boxes
Soap Powder Boxes: .

Special Foodboard
Milk Cartons :
Other Dairy Cartons

Set-Up boxboard
Made from waste
Shoe Boxes ) <
Candy Boxes, )

Coustruction Paper -
loofing Pap=r
Floor Covering
Automotive felts
Insulating ° Board

* Types of Pamphlets for Information to Build Posterboard of Paper Uses

e




INDUSTIJIOLOGY PROGRAM

IMAGINE YOUR DAY VITENDUT PAPER....

Suppose - - - = durinj the "wee'*hours of the morning all the paper
in your world disappeared.

Can you picture the nizhtmare?

Now, list the first ten (10) items that are missing from your life.
" . (You would have to list them on a non-paper material. )

SR G I alECI- N I NI N

5 —

As you open the refrigerator door to reach for the orange juice - -
it runs on the ﬂo_or. The cereal has no box, your car won't run,
your television won't work. Do you have others?

Your agsignment - Imagine your first day without paper and write
~one paje about it or use a tape recorder and tell about this imaginary
day’;’ - N - - - . - e - - - - - - S ~ . -

n




INDUSTRIOL'(’)GY PROGRAM
List of Common Type Pap;rs
1. Kraft paper - brown ba;s, butcher paper.
2. Vi aixed Paper
3. Velim, onion skin, tissue' paper, etc.
4, Clay coated Paper - Ma:azines, catalogues, etc.
5. Plastic Coated - Milk, butter cartons
6. Egr Cartons i
7. QPerphlets
t. Cardboard
9. Carbon Paper
10. Paper Cups & lates
11, Construction Paper
12, Newéprint
13, Stationery
7 14 Pager Towe.s
15." Freezer Paper

15. 0Oil Treated Paper




-

INDUSTRIOLOCY PROGRAM

CGrade ' Date

Tielt of Liesson RISTOAY OF PAPRPE 3 MAKING Lesson No. 300

Goals: l. To develop an awareness of the processcs of eariy
paper making. :

Objectives::

1. To develop within the stucdent a knowledge of early paer >rocesses
to the extent that he can describe at least two carly processes.

2. To Jevelop within the student a knowledge of pcocesszs of early
paser imaking to the extent that e can apply this knowledge in making
his own paper. .

Student Activities:

Fillrxs
‘Title: _2aper Makigg In China This film depicts papermaking
Color 16 muu - 14 Minutes in China, going 1, 000 years
back and shows the hand process
Address: Jones Division involved.
Beloit Corporation '
Pittsfield, Mass. 02103
Title: The lowe? of Pajer £ panora.mia, of pajer making
Color 15 mm 27 Minutes fran ancient times.
Address: 2.H. Glalfelter Coinpany
Spring Crove
Lennsylvania 17352
?

Assignxﬁent:

Eave a few 'students do a report on early Egyptian paper.

Have students bring in various types of paper for next lessan to be put
on a display board (See Lesson #400).

 Bave students bring in a list of 6 or more jobs relate. to the paper

industry for Lesson #400.




- Eistory of Paper Making Lesson No. 300

-2~

-~

.Teacher preparation (film guides, worksheets, field trips, speé.kers, etc.)

1. Order films in advance for preview.

2. irrange for 16 mm projector.

3. Set up guide sheet for resort.

4. Prepare 15 minute talk or discussion for after film.
Supplies and Kesources Needed:

Consumable Non-Cons umabl'e




INDUSTRIOLOGY PROGRAM

Grade : Dote /

Lesson No. 400

Title of Lesson: YOUR PAPER MILL

Goals:

l. Students will develop a knowledge of a variety of skills related
to the paper industry.

2. Students will develop an awareness of the many types of paper

'3, Students will develop a basic understanding of the major functions

of the equipment in a paper mill.

Ob jectives :

1. iach ,Student will identify and describe a major use of 6 different
kinds of paper. R

2. Given a diagram, each student will be able to place in order the
operations of equipment used in a paper mill.

3. Each student will identify six different career areas involved in
paper making. e.g., forest management, engineer, -mathema-
tician, computer expert, biologist, botanist, etc.

" Student Activities:

1. Show film (see selection).

2. Students will make display boards of different types of paper
for identification,

3. Students will prepare a list of various jobs in a paper industry
and display them on bulletin board.

Assignment:

Have students bring in a list of 6 or more"jobs related to the paper
industry . (Pictures, if possible.) :

QO ve students collect samplés of different kinds of paper.



-

‘Lesson No. 400 - . .-

~2-

/

. ‘.—Read Fact Sheet "The Paper Industry in- the U S.

- Set up display board on spe.c_ia_.lty pap_‘ers.

" Teacher preparatlon (f11m gu1des, worksheets field trlps, speakers, etc )

i

Pass out hand outs on paper making by the ghemical process.

Send for film (s): } L . : /

AL "‘Da’.y After 'Day" 2% rmns. (Black and V hite)

B, “Paper and Pulp Makmg” - 11 Ivuns. (Color)

| o
C,: “The Color Mlll“ T 1€ Mms (Color)

: Sup'pli‘es and Resources Needed:

Display Board . N D1splay board on spec1a1ty. }

T

'éoh'suma.ble' ' — o Non-Coﬁsumable

papors

Common Type Papers____ ...




INDUS TRIOLOGY PROGRAM

‘4 d’rksheet on Careers in the Paper Industry

B
1
i

o As you visit the paper mill, note the var1ety of JObS that people are
en;ja.ed in. V.hen you return from your visit, see if you-can rnatch
up the JObS on ..he left w1th the /descr1pt1on on the//r ight. ' o

I\/xathematmmn or, - | © Ldoks for better wayé'of. conv:eft:;
Computer Expert | " - ing wood and waste paper 1nto N
- T _ f1n1shec1 products. '

Chemist . : R -Improves the quahty of paper - '

- : ST * . for better prmtm” or stron're1 T
packa)_,es. '
- ' ‘-F-orester—l o N o ‘___Desigr‘is new‘ and better ,ma._c‘hi’ner-.y..‘

| PhYSiCiS'?—-JI'_. ' o __ Solves complex pr o’bléms of .

: T N . operations research, production

, p1ann1n or mathemaﬁcal problems..

' ] Engineer | R B mcls way to boost the rrowth
' ' - ‘ o ' of woodlands. e

| Blolof ist |r IR - Helps to manaf e and 1mprove .
' ' the nation’ s vast woodland resources.




Match the following processes in the making of paper with the
| letter which corresponds to the order in which it is done.
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INDUSTRIOLOCY PROGRAM

Crade Date

Lesson No. 500
‘Title of Lesson RECEIPT OF PAPER

Coals: To develop a | knowledge of the ingredients necessary
' for the making of paper,

‘Objectives:

To d op an understanding of the relationship between the ingred-
1errts in paper and paper characteristics so that the student is able
to lidentify five (5) ingredients of paper. To describe what each in-
gredxent has added to the paper. ‘ '

i

Student Activities:

1. -Film: Paper and Pulp Making

11 idin. ~ Color - Coronet Films

. Address: .Cdronet Films
: 65 East South Water Street -
Chicago, Illinois

Paper and pulp. maklng processes from raw materials

to finished product and lmportance nf paper industry to
daily living. :

2. WMake five (5) sheets of paper adding in one- ’1) 1ngred1ent at a
time between sheets.

Assignment:

Each student Will bring information on careers in papermaking for
- one (1) large bulletin board or collage. Bring paper samples.

Teacher préparation (film guides, workshe,ets,' field trips, speakers,
etc. ' - ‘ o '

1. Arrange for 16 mm-projector.
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2. Have all lingrediénts for papermaking in stock.
3. Obtain utensils for mixing pulp. (Develop lis\t)
4, Develop vocabulary list.

S. Workshe"ét on ingredients and their properties.

Supplies and Resources Needed

Consumable _ : - Non-Consumable
Pulp : . : ~ Screening
Laundry Starch ) , Wood Frames
Wax Paper _ Blender

- Felt Iron -

- Sponges : . - Vat or Pan (3" to 10" Deep)
Dyes (Red, Yellow, Blue) Waterproof Work Surface
Titanium Dioxide '

\Clay
Rosin

M\elamine Forma ldehygle :
l}lum (Acid)
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_Grede . . " Date

Title of Lesson: MAKING YOUR OWN PAPERLeseon No. 550

Goals: 1. | To develop an understénding of the process of papermaking.
" 'é)bjectives:

Bach student will develop éd understanding of the proc.ess of paper-

making to the extent that-he can make one (1) white sheet and one
(1) ~olored sheet, of paper. :

Student Activities:

Students will tear pulp in small.pieces and mix with water in blen-

der. - Blend till tissue or pulp fibres are dispersed in water.. Then-

‘pour them-in a large vat of water and starch. With a rectangular

‘screen, screen side up, remove a balance of pulp residue from the -

. water on the screen inside the empty frame placed on the screen

of the rectangular screen frame so all pulp is on screen. Place: . .

screen over a sponge or felt, screen side down, and press water

from pulp. Vhen fairly dry it can be removed from screen

~ gently and placed between wax paper sheets and iron out retaining
water. The process should be repeated w1th dye added to water for -

colored sheets. : :

—rs ot

| Student A'ctivites-

4_ -One should be made w1thout starch,. so.difference can be seen.. Care..
-should be taken to work only with equipment that can. sta.nd water,

e .. . ..

Examme pulp under rmcroscope. Put torn edses of the paper
they made under : microscope. Take walk behind school in woods -

and 1dent1fy soft and hard woods, etc.
9

© - Assi;nment:

Reports on’ d1fferent processes of papermaking,
Have students find information about dlfferent careers in paper-

- making,




____Makin, Your Qwn Paper

!

T

___Lesson No550

Teacher preparation (film :uides, .worksheets, field trips,
speakers, etc.) ' :

Develop £ Vocaf:.iulal;[ List.

Possibly a field trip to paper mill can be arranjed. Check
flow charts on bulletin poard. Prepare products list. Have samples
of different texture and colored papers available for feel and si:ht.

Set up and show paper samples. (Get microscope to examine wood
pulp and paper samples.) '

Supplies and Resources Needed: 4_

' Consumable . - Non-Consumable

fMP or Cleansing (Facial Tissue) ™ ™ ‘Seroen “
Approx. 1/2 more paper than Vvood Frame 9 1/2" X

sheets to be made
Laundry Starch

Vax Paper

Blotters (Felt):

Dye (Red, Yellow, Blue)
Titanium Dioxide -
“Starc..

Clay

Rosin

Melatine Formaldehyde
‘Alum (Acid )

11 1/2" Inside

; Blender

Larpe Vat or Pan -

(" to 10" Deep
Sponces to Fit Frames
Viorkin_, Surface that
can stand water

Iron
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‘read the.,a-i;'_ticle on r.e'cycling to see "both' points -of view. )

The productmn ‘'of paper mot only. uses much manpower, but complex
_machmery and sk1lled " 6chn1c1ans to operate and mamtam them. '

The chen‘ncal portinn of paperraakmg involves: not only chem,lcals used,
'but the chemlstry of wood " Wood is made of cellulose fibres held to-
-gether by a glue-like substance called lignin. - 'I‘hrough these f1bres
flow the sap. and resins of tne/vee. ' -

Bef-ore the cellulose £1bres can be used, all lignin,. aap, and resins ,
must’ ‘be rerhoved -Th1s is done by a rhemlcal process and the result is- -
called 'chemical pulp'. ' . _ Cee
. y : .

The chenncal process used may have many var1at1ons. : Among ‘these
are- sulphate (or kraft), soda, semi-chemical, sulph1te, and cold soda.
}processes. Us1ng thése processes produces different. kinds: of pulp.
For example: a sulphate solution is used to make ‘kraft! (meamng
f_strength) papers for. grorery bags* and wrappmb for packages. -

=

N has ‘been cut,,-nt_o chips l” square axd 1/8" th1ck 3
/ be reground by huge, high speed grmdstones mto small part;cles

1t lacks the strength of ~nost chemJ.cal pulps.

: 'I‘he wood ch1ps are usually fed into
‘vats called digester, wh1ch may be
3. - 4 stories high, is l1ke 2 giant
pressure cooker. Chemicals are
also added to the wood.chips and the
‘mixture 1s steamed until an oatmeal-

l1ke mass is forme/d !

1 '

Dunng th1s steaming process all the
l1gn1n, sap, and resins have d1ssolved




. ’: -?‘3" .~ »
; . . ) .
: and becomé suspendeo in water. The pulp is blown from the digesters
to separate the individual f1bres and then washed to remove chemicals
;‘l. -,
fl
!
A . "
;fx: 0 o ’(~ . ':' = / . .,‘_-

and other 1mpur1t1es. The result is nearly pure cellulose. It Whit_e;"- :
paper is desued the pulp is now bleached. . R

The beaters wh1ch are metal o T
‘‘knives or’ bars, pass through o '
the suspended pulp to complete -

“the separation, cut to length, -
and »{ray the edges pf the fibres.
Any colors (dyes), or other chemical ‘
can now be added ' AR
’ . '
Q ' : T .“'t‘_
o B R SRR SO L '»-':‘k\» o L -» o L : . ] . Lo o



The. refiners (Jordan engines)

“now cut the fibres to uniform
size and further brush them to
improve cling, so they will
fcarm 'sheets.

The final steps are carrled out on the paper machme. The pulp whlch
is 99% water, is run onto an endless mesh screen called the ”Fourdrm1er
w1re” on the 'wet" end of the machme.--- R : SRR




o

A s1de to side v1brat1on interlaces the pulp fibres to make sheets and
.- water is extracted by suctmn pumps. = The sheets pass between two.
o _‘sets of hot drum rollers wh1ch press and dry the pulp shghtly

Traveling at various speeds somet1mes faster than 3, 000 £t. /min,
. The sheets wind along on a 'felt blanket”, over and under a long ser1es
of steam heated cyhnders, ca.lled "dryers"

i

;some wide enough for paper 25 feet w1de. Thls acts to remove the
,rema.mder ‘of ‘the wa:ter by pressmg a.nd evc..pora.tmn. L

R Callendermg, wh1ch prov1des a glass amooth fm1sh, is the process of
' 1ron1ng continuous sheets of paper between heavy, polmhed metal

%

«




.62

. rollers.

The paper may also pass through
~tubs of chemicals for further
,coatlngs.

-

. After finishing, the paper is wound
- into large rolls which go to'a -

o “"winder " on'the end of the paper,
machme., Here the large rolls
.may also be £orward or reverse
w.ound onto paper or metal
_cores.. In the case of 'Stretchy’
papers, such as "crepe“paper, no
core may be used

:-‘ '

Aruitoxt provided by Eric:
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Preparation and Addition Procedureé for Raw Materials Used in 'Papermaking_ ‘

1.

NMiost paper made on Fourdrinier paper machines have the raw
materials (stock) at approximately .5% consistency when it is
sent to the forming wire. This consistency would probably
also be best for making paper by hand.

To make a .5% consistency pulp slurry, 1 1b. of pulp would have
to be added to approximately 2 00 lbs. of water (24 gallons). The
1 1b. .of pulp will make approximately 100 - & 1/2" sheets. In
order to fully disperse all of the fibers in the pulp sheets, small
amounts of the pulp should be mixed with water in a blender and
then further diluted down to . 5% consistency. A combination of
hardwood and softwood rip should be used. (60% hardwood, 40%
softwood) : . -

You have been supplied with‘: two types of pulp -- Hardwood and.
Softwood -- both were made using the kraft pulping process.

This process removes the lignin that bonds wood fibers together.
Once the lignin is remov‘ed«,f the individual cellulose fibers, which
wood consists mostly of, breaks apart and converts into what is
called pulp. In many cases, this pulp is then bleached to remove
the natural yellow-brown coloring. As you can observe, the soft-
wood fibers are approximately 3/6' long, compared to approx- '

:imately 1/8' length for the hardwood fibers. The longer soft-

wood fiber will produce a stronger sheet of paper, because of
its larger surface area that will give more areas for phys1ca1 and

-chemical bonding to other fibers,

Paper made from 100% fiber w11_1 not have a very high opacity.
The addition of 6 oz. of clay to the 1 1b. slurry of pulp will
produce a sheet considerably higher in opa(uty and probably -
sl1ght1y more yellow.

To make a very highly opaque and bright sheet similar to some of _
the high-priced papers used in offset printing, add 6 oz of titanium

-.dioxide in place of the clay. Combinations of the clay and titanium

can be mixed to produce sheets of lower quality and tost.

The paper that you have made up to this pbint has no water resis-
tance., Upon contact with water, it will act similar to blotter
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paper. To add water resistance to paper, 1 oz. of Rosin Size, a

by-product of the softwood pulping process, will have to be

added to the .5% consistency stock slurry. In order to set the

Kosin on the fiber, 2 ml. of Alum’ (Aluxhinu_m Sulfate), which is

a weak acid, will have to be added. = (&ven though Alum is a
-.weak acid, caution should be used in. handhnu the concentrated

solution, )

7. The . 5% stock slurry should be well mixed between and after the
addition }of the two chemicals. '
g /
L. All the paper you have made to this point has been basically white.
You have been supplied with 3 dyes -- a red, yellow and blue.
© V.ith these 3 primary colors, any color paper you want can be
made. The dyes you have receivedrare in powdered form.
5 sm. of a.n=y of the dyes will produce a fairly deep color. It
is best to pre-dissolve the powdered dye in hot water before
aid«:ling to the pulp slurry. The Rosin and Alum should be
added before the dyez is added. The die shoula be J1ssolved in
hot water then added to the solutlon

9. On'c':e the Rosin and Alum have been added, you can make a sheet
that in addition to water resistance, will have wet strength,” &
wet strength che mical (melamine formaldehyde) is added to
paper to be used for such things as outdoor posters ot wallpaper,
so that it will not easily break apart when it sets wet..  If you '
desire to imake a sheet of paper which will have wet strength,
add 2 oz. of the wet strength che.nical to the 1 1b. of stock
slurry. (Caution should be used in the handling of this material
also.) '

'10. In order to give the paper you have made some additional strength
and surface abrasion resistance, the sheet after it is dried should
be dipped into a 15% starch solution and then re-dried. The
starch solution is ‘made by adding approximately .6 1b. of the
dry starch to 1/2 yallon of water. Cooking the starch at a
temperature above 190° F. for approxmao,telv 20 minutds will
?issolve the.starch granules and produce a clear starch solut1on
The starch should be kept hot at all times.
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Mixture for:

25 Sheets '1/4 1b. Pulp 6 Gallons V ater

Pulp - 113.4 ;;‘
Clay - 42.52 lg gives opacity
Titanium or Dioxide 42,52 g opacity bri_htness
Rosin Size 7.09 g water resistance
fluminum Sulfate 1/2 ml Set Rosin
Dye 4 Grams (Dissolved in hot water)
Melamine Formaldehyde 14.1L g Strength

“

Starch 1/21b. or 25 g: 1/2 Gal. H20 Cook 20 minutes 190°

Ctarch should be kept hot during use.




Hardwood and Softwood Pulp

Both of the éttach?d pieces of pulp were made using the
kraft pulping process. This précegs removes the lignin that
bonds wood,fisers together. Once the‘lignin is nemo#ed,vthe )
individgai cellulose fibers, which wood consists mostly of,
breaks apart and converts into what is called pulp. In many

cases, this pulp is then bleached to remove the natural yellow-

brown coloring.

.
-

Softwood/Pulp - Note,the fibers
are aﬁproximately 3/8" long.
- The softwood fibers will
produce a stronger sheet ofg;

paper. Why? _ o

Hardwood Pulp - Note the fibers

are approximately 1/8" long.




INDUSTRIOLOGY PROGRAM
EXPERIMENT - OPTIONAL

MAKING V. OOD PULP

PR

“

Note to Teacher: - Supervision of Handling of Acid_isl’i‘eccin;rnénd_edﬁ i

-

Materials Néeded: )

1. Soft'pine (to make woo& ;hips ).
2. Two (2) baby fo;ad jars (mediu;n size).
3. Tw}:; (2):1ar3e fruit jars. \
4, Small pieces of wood for stirring sticks (5' dowel).
5. Stick (3/4"Xx 3!4" X 1av piné) for br‘ea.king chips ir;;:o fiber'.s..
6. Nitric Acid,
7. 'Sodium Hydroxide. T \
{. Laundry Blsach.
9. _Burlap. -
10. High Ra:-Content .Pa:pe;..

Pulp is'made by breaking wood chips into fibers by first softening
them with caustic solutions, then breakin; them into fibers.

{uestion:' V. hat insect makes a paper-like material? !
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Procedure:

A. First cut your soft pine into wood chips 1/2'" to 1" lon_.

B. Place the wood chips in the medium size baby food jar (about
1/2 full), place the safety ;ozzles and rubber gloves on, then
cover the wood ch{ps with nitric acid. (Check wood chips

" periodically to insure that they are still covered with nitric

acid.

\~ .
l. Carelessness with acid will result in serious burns. ///
. —— — \L”‘/,‘

2 Place jar in safe place (where people will not break it ).

3. Keep a solution of bakin:, soda and water to wash off acid
if an accident occurs. '

'C. Let the ‘chips stand overni_ht, then ac_id sodium hvdroxide to
neutralize. V.hen the wood chips are soft, caretully break
them into fikers usin_ the block of pine (3/4" X 3/4" X 12")~
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C' .

H.

Be careful not to splash solution. Continue to mash until
the fibers reach a "mushy' stace.

If a ra; content paper is desired, add pieces of hi_h rag
content paper to thz solution and repeat the overnight acid
bath and mashia;, process.

¢

- Place pulp in a larye can (such as a fruit can), add water

and stir fibers into solution.

Place burlap over the can and strain water from pupl fibers.

Do this a number of times (at least 2 - 3 ) to remove salts
formed LY neutralizing: acid.

Place pulp in jar with bleach and stir until the pulp is white.
Place the pulp in the can and strain two more times.

Store the pulp wet. until you are réady to make pager.
Vesetable dyves may be added for tintia; .,
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Crade: 7 Date:
_ Lesson No. §00
~ Title of Lesson ___RECYCLING OUR PAPER

Coals: 1. To develop and understanding of the recycling process
: and its relationship to the preservation of our natural
resources. :

2. To develop student awareness as to the problem of
waste rpaper in their school over a period of time.
(To begin with lesson #100 ancl to be completed with this
lesson )

Cbijectives:

1. The student w1ll be able to list three (3) problems encountered
in the process of making recycled paper. ‘

2. The student will be able_to explain the improvements and effects
of the paper mill on our environment.

3. The student will develop a chart depicting the sources of
paper polution within the school.

"

Student Activities:

1. Each student will make a sheet of recycled paper from dlffer-'
ent types of pulp

The students wlll be given handouts and asked five (5) questlons

oo
.

on what is being done by paper mills to improve our environment.

Assignment:

i,  The students will collect and store enough different types of
waste paper from around the school, beginning with lesson #100,
to make recycled paper.

The student will also make flow charts showing which section of
the school was the biggest consumer of waste paper during this

time period. ‘
7/

‘v
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. Papermaking
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etc R

Lesson No.

~ Teacher preparation (film guides, worksheets,, field trips, speakers,

f
P

1. Obtain handouts; recycling paper to be g"iven to the students. ~ ~

2. Coordinate the waste paper to become recycled paper. (See

experiment.)

Supplies and Resources Needed

Consumable
=2

1 Pound Tissue
Softw~od or Hardwood Pulp
Pa per Towels

Non-Consumable

o

20 Gallon Container
1 Gallon Container
Screens and Frames

- . Blenders

N

600
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Recycled Paper Eixperiment _

Materizls Needed:

20 Ca llén Container Blender
1 Gallon Coniainer ' Other Paper Contaminents
1. Pound of Paper Tissue ' Paper Towels .

Screen and Frame ;

/
To demonstrate some of the problems which face the paper n4anufac—
turing industry in an,attempt to increase the amount of "sedond time

around” fiber in its products try the fol’)w*ng expenment

Shred. 1 lb of white tissue or bléached pulp. Add 4 to 5 pieces of
approximately 2" square pulp to 30 - 40 oz. of water and thoroughly
blend. Pour mixture into a large container (at least 20 gals.) and
repeat process until all pulp 1sfdissolved. After all pulp is dissolved,
add water to make 20 gallons, ' /

Cbtain one screening of this mixture. Describe the appearance of
this sample.

The next step is to add 1 pound of various contaminants (see attached
list), to the clean mixture, | Add 2" square pieces of two or three
contaminants; carefully observing the mixture and.obtaining a screen-
ing after each addition. Hpw does each screening/differ? Con-
tinue until all of the differet:t contaminants are usea Describe the
overall efiect of adding unsprted and uncleaned waste paper to the
~mgma1 mixture. ] /

List of Various Contammantil

!

‘. . Newsprint. , \
Catalogues or magazines \(cla y coated).
Pampilets,

Zereal boxes, shoe boxes,\ shirt boxes.
W{ilk Coated (Polyethylene toated} '
“3g Cartons : ‘ \
ardboard Boxes ! o

. 2x Paper \
i, ’a per Towel:

\
Stationery (Air Mail - 11gh\we1ght onion qkm)




Reéycled Paper Experiment

-2~

Metal Coated, Industrial Paper

11.
' \\g 0il Treated, Kraft Paper
1 Freezer Paper '

1‘4,:\ Kraft Paper (Brown Bags)
15. ‘Insulating Paper

< -

e



Recycling Paper

Handout

-

We have with us today a new breed of concerned people who see

with fresh}y opened éyes that -our society is based on a "use and
discard" way of life. The stattstics which’ shock them start with

the volume of materials discarded per capita and the [growing effect
when people are crowded together in cities.. For example, A. Stewart
Hale, editor of Chem. 26, a trade magazine, tells us that the city

of New York generates One Thousand Tons of Solid Waste Per Hour, -
twenty-four hours a day, 365 days a year.. It costs the tax payers
$30 a ton to dispose of it, or close to $300 000, 000 per year.

What is "solid waste"* Of the estimated 4 billion tons produced
annually in the United States arnimal wastes’account for-about 2
billion tons, mineral wastes about one billion tons, agricultural
wastes nearly 550 million tons, household and other, municipal
wastes about 300 million tons and industnal‘ waste almost 130
million tons. It is predicted that SOIid wa’ stes generated in the .
cities will more than triple by the yea: 2000. :

How much of this waste is reuseable? Quite a lot, and industry has -
been tapping this resource for a long time, Steel, for example,

uses 52% secondary material, paper 45% and glass 15% at the present
time. ;

During World War II, ihe U.S. actually returned 40% of all paper
produced: to the mills for recycling. This is now back down to

20 -"22%. Wiany countries, with poor access to virgin fiber, do -

a better job than we. West Germany, for example 1s up to around 58%,
‘England and Japan about 40%

Recycling in the pa per industry takes many forms. A boxboard mill
purchases mixed waste, grinds it up-and forms it into several dark
and dirty-looking plies which will be covered by outside plies made
of bleached virgin pulp. This goes into the folding boxes used in
department stores as gift boxes, suit boxes and the like.

All other materials collected for re-cycling require sorting and re-
jection of wrong types before they are allowed to enter a papermaking

system. In addition, all of the other materials which have been
used, such as dyes, fillers, sizes, coatings, wet strength agents,
etc. must be removed and thrown away. In_heavily coated paper
such as that used in slick paper magazines, advertising brochures
~and the like, nearly half of the weight of the purchased waste paper

LS
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is thrown away. This is costly not only becuase of the shrinkage,
but also because »f the cost in equipment, manpower, energy and
chemicals used to recycle paper. This also brings up another

point often overlooked. A mill using large amounts of waste paper
must spend a great deal >f money to avoid polluting the air and water
when it comes time to throw away the waste from the recovery oper-
ation. ; : '

A third, and important paper recycling operation has to do with clean
unused paper which accumulate when large sheets and rolls of

paper are made into- items such as envelopes, . business forms, led-
gers, punch cards, tissues and many other paper products., These
can be used in almost any way that clean (bleached) uplp can and there
is always a Big demand for such'a clean and useful raw material.

As a result, the price is also high.
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Teacher Resource Information

197! - A Pivotal Year For The»Paper'[ndustry

A Report Prepared by the American Paper Institute

RECYCLING AND RESOURCE RECOVERY

Nearly half of the fiber used by paper and paperboard mills in the
United States-is from reclaimed waste, making the industry one

of the leaders today in resource recovery -~ a fact not generally
understood by the public. Twenty-two percent of the industry's
fiber comes from waste paper, 23 per cent from wood residues such
as sawdust and chips generated by other forest industries, and
about 2 percent from miscellaneous wastes.” Use of waste paper
increased by 3.4 percent between 1970 and 1971, a rate of increase
above that of total paper and paperboard production.

The paper industry's long-established and expanding practice of
waste reclamation represents a positive approach to the enlarge-
ment of fiber supplies as well to the alleviation of the nation's solid
waste problem. !

President Nixon, in his environmental message early in 1971,
callef for government efforts to encourage reclamation. In re-
sponse, the General Services Administration (GSA) developed,
during the year, requirements for the inclusicn of definite percent~
ages of waste fibers in paper and paperboard products purchased
for government use. The GSA recognizéd in its specifications the
broad concept of resource recovery and called for the employment
of many kind : of fibrous wastes -- from wood residues to used
paper. This has become a reasonable guide for public and private
agencies to follow. '

late in 1971, the CSA began a limited test program of corrugated

box and tissue purchases that require the inclusion of certain per-

centages of "post-consumer" wastec. This program has encoun-- .
. tered some difficulty. Not all manufacturers are equipped to use

such wastes in producing paperboard for corrugated boxes, and there

is but a limited supply of the waste grades that can be used as sub-

stitutes for woodpulp in making tissue.

IToxt Provided by ERI

ERIC
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Throughout the year, growing interest in recycled products

caused 3 flood of inquiries about their availability and costs. State
and local governments, as well as corporations and institutions, be-
gan to specify the use of reclaimed fibers in paper they purchase.
This, together with the quickening demand for construction paper
and board, brought about shortages of certain waste paper grades

in some areas.

In 1972, the waste paper supply could become tighter. The Ameri-
can Paper Institute's Paper Stock Conservation Committee is vig-
orously pressing its efforts to increase the supply of good quality -
paper stock. '

Spurring the reuse of resources can help substantially to reduce

the nation's solid waste problem. Assisting in this activity are
two organizations actively involving the American Paper Institute
and its members. The first is the Solid Waste Council of the Paper,
Paperboard, and Packaging Industries. It is made up of ranking
executives and is devoted to developing and promoting sound approaches
to the control of solid waste. This group works closely with the
National Center for Resource Recovery, an organization sponsored
jointly by industries making and using such basic materials as
glass, metal, paper, and plastics. The Center, founded two years
-ago, provides technical assistance to municipalities installing new
refuse systems; it is now working to help establish in several cities
across the country demonstration facilities to separate solid wastes
for recycling, energy generation, and other reuse applications.



Have you thought much about the terms "ecology“ “recyclmg”
- golid waste, 11ttermg“, ‘and "pollutmn"? The problems that
these, words describe are not new so why is there more. concern
"today than years ago? ' : - L

L -

*

.-’Maziy of the products today
are not designed for long
use and, after a short while,
are discarded by people.

_ On the followmg page, list
_ Tat least three methods of
~ 'disposing’ or “d1scard1ng"
such objects and one dis-
advantage of each. .. S

s o
i




o

Method = . Disadvani:age o

I ' . . : )
The-list of discarded objects is-a 1ong_ohe, and paper, -the subject -
of our study is only one item. There are bottles, cans, automobiles,
tlothing, and furniture to name a few others. - Think about some things
- you've thrown away- this week. s ’ ' ~

1

HAVE. YOU SEEN YOUR \\
LITTLE BROTHER ANYWHERE?

There is no doubt that Americans use a lot of paper (550 pounds per . S . ii'.-
person per year). : . : ’ —

~9

' Do you use this much iaa'per each year? : T IR
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_Describe your uses of paper during one day. "~ What you use, how
_ < °much and what you do with what you use. ' :

v
W

‘Most of our paper is used once and is either discarded, and adds to
our water pollution or.our air pollution. Doesn't the best solution
seem to.be to return as much paper to the mills to be re-used or

"recycled”?

.. People who. make paper, w111 tell you that this is not eas11y done.
Let's look at some of the problems. -

: 1 .Who collects the paper? L

i

2. - Who transporfs it t0'the'ﬁ1ilis?

3. What do the mills do with- the ‘chemicals

/ that are used to clean the used paper?

PROBLEM #1 Who Collects the Paper?

"Do you separate your papers, magazines, milk cartons, grocery
. bags, cereal boxes, meat wrappers, etc,. from the rest of your.
garbage? ‘ :

If you deni't, then be careful about bla.rnin_.g' them for 'paper-
pollutlon. ' ' T
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'PRO'BLEM #2 Who transports the paper to the: rmlls?

e

Probably the transportdtion could be solved prow.d1ng a11 people
', brought their paper to a2 central location, * .

Do you?

PROBLEM #3.  What do the rmlls do thh the chemlcals that are
' used to clean the used paper? ' N

Before the fiber can go into a..new supply of better grades of paper
it must be freed from contaminants, washed and possibly bleached.

;o

By the time the mills develop ways of disposing of the inks, clays,
adhesives, staples and other trash removed from the fiber the -
costs have risen and made your paper more expensive. Check with
" your local mill and‘find out what they are doing with th1s problem.
However, recychng can be succes sful if;’ -
1. The final product is a low grade and can be made from any
mixture.  List some products that can be made from recycled

paper.

Pl




“The waste has not _be}e'n_ previpusly used but t_:omeé‘ from a . B
paper converting operation.  (Such as an envelope factory.) . -

‘List two other sources of such clean mé,terial., o )

Can yo-ﬁ; class do a study on the’ use of paper \w:L-,'hm your school? -
Try to make a large chart showmg ‘where the Wwaste. paper comes from,
then find. out where it goes. Can a plan be demsed to eatabhsh a re-

‘cycling center for the total school?

'

. S - . . 5
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INDUSTRIOLOGY PROGRAM

Grade "Lesson No.___700

Date

Title of Lesson INDUSTRIAL PAPER_M.AKING - VISIT TO A PAPER !

MILL /
' Goals: l. To motivate students on i)apermaking as a followup o
to the activity of makin_, their own paper. /

2. To expose students to the pro.cesées of papermaking a_s/
done in large industry.

Objectives:

1. Students will develop an understanding of major cperations in the
paper making process to the extent that they can develop a
flow chart on these processes,

Student Activities:

Field trip to Monadnock Paper Mills.

Assizznment:

Test on matching to be given after the field trip.

Teacher Preparation (Film guides, V.orksheets, Field Trips,
Speakers, Etc. )

l. Arrange for field trip.
2. Permission slips.

3. Transportation

4. Lunch

5. Student list.

6. Chapercnes

7. Obtain flow chart for teacher use.




.Dunng the’ past few years the air polluhon problem has greatly mcreased‘ :
‘Think about "why! this has happenedll - R T S

Tme

i

Can you 11st 3 or moie reasons for the mcreased air pollutxoﬁ?

©

© e : » : ‘ _
) Paperm1lls have also contributed to the air pollutmn. _ The amount '6f '
" |' pollution. by each mill depends on several factors. Some mills 'start
‘ the papermaking process with wood,: wood chips, sawdust or shavmgs
while others start w1th a clean, bleached pulp. = - /

.4
-

The chem1cals that are used to break down wood £1bers can produce an

‘acrid smell. e . : . . R

P . - . . -‘_' B . - -

| HOPE THATS NOT
FROM THE CAFETERIA!!

Aruitoxt provided by Eic:
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Weather conditions can aiao . S e c T e
- . WARM MR
L ) - N - ) . -——-——-—‘--—-——o----- -
aggravate this pollution. A - e s ~\ - COOL AR

miqn of ‘thermal barriar! on

the lower atmosphere occurs

under a certain condition

known as 'temperature in-- T

. version'’, .. When this occurs,

P

‘Wind conditions also play significant role in dispersing smoké from.
IE e : . - . .
; ‘ T .
" smoke-stacks. A no wind condiction allows/odors and dust o rise and

- . '-. j




A light wind, though allows the pollutlng smoke to travel long the ground -

sometlmes for.miles.

~q

i




TR

' A’strong wind has a’ churning action that quickly mixes and digsipates

_ pieces of dirt and dust.

C e

Check ybur dictionary for the definitions of:

1. DISPERSE:

2. DILLUTE:

3. DISSIPATE:

%4

todea,



| ) Think about your cdmmunity, then as a group, write one letter politely
.1s8king a company how they are approaching the problem of air pollution.

* I'm sure you can. see that dlspersmg_, d111ut1ng’ or d1SS1pat1ng does not

© et
i gNe

really sdlve the~an' pollution problem.

For ydur assignment think
about the problems that

" companies may have rn

solving the preblem; -

. think about the people who

work at that company.







~WON'T WORK
WITHQUT A
Rwr-.z LUKF.'

One of the most important in- . .
gre(‘iients in the pulping process" ' -
and;the papermaking process. - T , ’ SRR
_is Ipts‘and lots of water, Can
you-look on a2 map and point
outlseveral areas of the coun- .. L c
try where papermills might . C '

be i‘loca.ted‘?

In rthe early days, most of : - Y, — R
the power needed to run the mac‘hmes was frqgm waterpower. '

=,

,' )
L

Therefore the best place. for a pulp and pa.pen.ull was on a good— :
sized river or along the sea co.ast River water was used for-the

e 0 F processes and the waste was dumped in the ocean for the waves
~ .7 and tides to d11ute and disperse the w:ter. | e .
/ : o ' .
Can you define: ° DILUTE and DISPERSE ? 4 ‘ i .
) |‘ - . e . - . R ’ . ! ) - / VoL
DILUTE: __ i B S : '
DISPERSE: ¢

1
f
{
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As the populaticn increased more .and more waste was dumped
and the problem grew. The&fibers that escaped from grinders
and paper machines and pulp washers got into the streams and

collected on the gills of

fish and fouyling nets.and.
lings with slime . Some-
times the waste permlitted
many natural organisms,
e.g., bacteria, in the waters
to thrive. The bacteria
cénsumed the oxygen which
left little. for the fish li‘e.

The fouling of streams with
industrial waste and the
sewage from towns and cities
has combined with pulpmill
waste and now has created
such a problem, people have
demanded that the waters be
cleaned up.

BUT IT WAS WHITE
BEFORE | WASHED T}




N °
&

7T W'hat do'we mean by water pollution'P Even the crystal clear
: mountain stream contains small amounts of dissolved materials
from the soil and rocks. Even rainwatc. contains gases and
dust, You try to define water pollution..

4

By water pollution wé mean that the water is carrying more
. foreign matter than can be allowed if that water is to be used
L " for human consumption recreation growing fish or any other : q
such purpose. N . L
T N
: The process of cleaning up our streams and rivers has begun
.., through the backing of The Clean Waters Restoration Act of
Co 1966 which lays out a nationwide program to clean up existing
L pollution and prevent further pollution. e P : e
/) - o

/
j

i Think about ways you can aid' in cleaning up our waters . Name
‘'some ways. =

—

_ All the cleaning up will take some time, but with your help, it
AN - “will yet-done sooner. :

.

<




THE PAPER INDUSTRY IN THE U.S, *

FACT SHEET
Total number of plants in the United States 5,90
(1967%x%)
States containing plants (1971) ’ 49
Number of employaes in/papor industry (1971) 687,500
Wages and salaries paid g.
(including fringe benefits.) (1971) | ‘ . $6,916,000;009
‘Net Sales - Paper and Allied Products $22,224,000,000
Companies (1371) .
Federal taxes paid (19719 T $456, 000, 000
R 5 . ’ . - , n -
State and local taxes paid (1871) about $530,000,000
‘Capital spent for now plant and uqulpment _
12947 to 1971 $20, 080, 000, 000
. Faper and paperboard produced (1971) 55,092,000
- ' ' T . ' : tons
f . . -
Amount of papor used by cach person in the )
' United States (1371) . _ . 575
C lbs,
Wood. pulp produced (1971) . _ o 43,932,681
' tons

Fulp produced .from sources other than'wood
(straw, rags, cctton fibre, henmp, bagaase

and other grasses -~ 1971) 861,379
' / Tﬂns'
Reused pulp fibres, i.e. waste paper. (1271) s 12, ?00 000
“ .o - ton-.ﬁ
Payments for pulpwood (1971 est.) - $1,300.000, 000
Investment in riesearch and development (1871) © $133,000,000
(McGraw-Hill)

’ /

— Id

* Paper Industry includes: manufacturers of pulp, papur, paper-
board and those who convert these materials inot useful products.

** Latest Published U.S. Census Bureau figures. -

NOTE: 1971 data preliminary /
o : ’

November 1972 . * AMERICAN PAPER INSTITUTE
- ' 260 Madison Avenue »
New York, New York 10016
Tel: (212) 889-6200 .
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., This unit will

“

-

A
\

OCEANOGRAPHY e

stress marine biology with ecology as Fhé focal point

:
v e

with student experiences centering on population of plant and animals -and

the biotic, chemical, and physical factors that affect tHem.
. . N 1 * .

\ ‘

‘

The activities yoﬁ'carry on in the field or lab will be "hands on'-

experiences, all of which marine biologis

“of their jobs. By carrying on these experiences yoﬁ,will'”see" first hand '

3

»

what a marine biologist does. - . S o - :
. o o . : & a .
. , R ‘ s
: 7
;
. - G ’
° o .
! 3
- \ 4 . .
- '
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GENERAL BEHAVIOR OBJECTIVES
4 R

Given the necessary equipment, materia;s or resources, each student will:

L - ) o

demonstrate proper laboratorv techniques by cleaning all
apparatus after use.

demonstrate proper laboratory techniques)py putting all
apparatus and materials away in their nroper place.

.write notes 1n a prescrlbed form during demonstrations of

equipment uses or metRods or proceduras.

take notes in a field notebook of observatxons mzde while

on field trips.

answer the specific questions on the study sheets for film strip
open labs, v1deo tapes, and wmovie ﬁilmS\\



~ BULLETIN BOARD
DESCRIBING QCCUPATIONS IN OCEANOGRAPHY

- » N

Direétions-Each student must pair w7ith another student to do this activity.

During the course of nine weeks each palr of students is to set up a bulletin
board dlsplay describing one or more OCCupatlons in the field of oceanography.
The display will remain for one week and then be removed by the same students

in preparation for -the next display,

Some suggestions for display are giben. These are just a few of the many

. ~ : T -
thousands which maybe done.
Fisheries Salvage "+, Law Enforcement
Chemistry Hobby License Bureau
Physics _ - oil : Film ~laking
Meteoralogy Minerals Teaching
Food Industry Desalinization Aquaria
Ecology Transportation Geology
w— .. . Biology_ o Chart Making ____  _ Paleontology

Techinicians Construction ilfathematics
Devices and Equipment Ship Building Pollution
Photography Engineering Estnaries
Tourism Exploration Wild Life Management
National Defense Research Power "Plants
Scuba Diving Surveys ;
Helpers:

Your own personal experiences .
Peorle you know in the field -
*flagazines

_ Papers

Books

Library

Regsource Centers

Guidance Dept. (occupational opportunity file.)

Vertical file in I'iC .,




OPEN LAB | | e

.. _STUDYIG AN OCCUPATION

Directions: Uhat would you be intercsted in doing in the field of oceano-

‘graphy? When you have decided, look ahead at the Forn for Studying an

3 I3 ‘ k3 ;‘1 . ’ V
Occupation. You are reguired to fill in the form as complete as you can.
The information can be had by inquiring:at the Science Resource Center_where

resources have been set aside for yoﬁ.< DO NOT WRITE ON THIS FORM~Forms for

your use may be cbtained at the Science Resourde Center.




e . - _ FORM B
SUGGESTED FORM FOR STUDYING AN ochPATION

Néme

. Date

Complete the blanks or underline either yes or no.
I. Classification of the Job

A, General

B. Specific branch

¢, Name of particular job

II. Description of the vork on the job (List 2 minimum of Tive duties) .

e

3,

C. .

III, Education or Training Needed for the Job

ah. ‘hat skills do you need?
1. '

2.

B, That courses in hish school would help to preparé'you for this.job?

" C. Where con you get the training needed for thié job?




Iv . , _
IV, Persorality Traits, Interests Aptitudes,'etc. Heeded for the Job

A ’ A
e e

B,

!

. : |
"'V, Demand for Workers in This &ob

e

A. Are additional worker's needed now in £his’dccupation? Yes or Ho
' B.‘“Will still more workers be needed in-the future? .+ Yes or No

'C. Is it considered a bright future,'status quo or dead end.job(Uhdérline)2

VI, Promotion

8, Are there cpportunities for promotion? J

¢

B. What appear to be the steps of promotion?

1.

. ¢, ifust one zet additional treining to qualify for promotion? Yes or No

1., Tormal ; Yes-qf‘No' :
- Informal _. Yes or Ho
3. Apprentice Training Yes or Ho

I8
D. Are there related occupations to vhich this job mey lead wither with o%
Yes or lo ' |

'

without.moﬁé.training?
: . |

IR}
R

that are some of these?




VII, Earnings

.A. Beginning wage (underline per hour; per day, or per week) $ -

B, Wage earned by most of the workers

C. Highest wage $ -
D, - Is there usually a vacation with pay? Yes or No
£, (Other benefits) ‘
_VIiI; Hours of Work
M. llow many hours on the averagé would one work in this job?
1. Deily |
2, Yeekly
B. Is there addiﬁional pay: for 6vertimeiwork? Yes or No

C, Are there seasonal lay orfs?

IX. Health and Safety

-t

A. Are there health dangers involved?

If so, what kinds?

\ Yes or No

\Yes or Mo -

B. Is there a high accident rate on this job?
C.- Vhat safety precautions must be talken?

1, Vear protective clothing?

2, Check guards on the machihes.and ~quipment?

. 3. Obey safety rules of the firm?

y

X. imployee Organizations of a Full-Time Worker
- UIE s gy 5

A, . Yould you be expeéted_fo join ‘a union?

B, lould you be -expected-to join an employee organiza- Yes or No

tion other than a union?

Yes or No

Yes or No.,
Yes or No-

Yes or No

Yes or RNo



Q

XI. Service to the Commumnity (How do workers in this job serve' the
community?)

/'
7/

/

XII. Flrms in our Towvm or County whefe this Type of Job would be Avallable
o (List 2 minirum of three) e

A.
///
B. /’ .
/ =
C. ;
.:'/_/
D, /
/
/ B e ey :
XIII. Sources ol Informatlon Used to iake 'I‘hls' Study (List a minimum of
. : thrPe) '
A, Title //',
Publisher ‘ | s
—‘-*"fDatg,"'?ub'lish'ed"*"‘ e — S -
B, Title
./ Publisher
Date Published
/. Title
AR
Publishery
Date Published _

oy

D. Additional leans

1.

) 2.

© XIV. illow does this job interest you?

ippealing Disappointing  Ho interest

e e - waieiemam a o e e a e am ey e = % memmeaSisen e emscs o e nes e




' MARINE ECOLCGY
P , . . INTRODUCTTON
. : /
then man.learns that he, too,'is a'part'of the scheme of things in the ocean,
and not the absolute ruler of it all, 1rrespon31ble of all except himself.,
wasteful and areedy, tnen and ¢nly then w1ll he be able to live with the /
vonders of nature instead of destroying them. For in destroylng the natural
iworld in which he lives he will destroy himself. vPerhaps this is a part‘of
the scheme. Certalnly, the other animals would Denefit w1thout man! Inagine
if man Were gone from the earth. The natural order or things would return->-
Rlvers would agaln become clean, anlmals would return in balanced numbers, the
air would become clean and pure, fish would return to rivers and lakes, water-
tablee would be reestablished, the,hawk uould fl§ unmolested,'sounds of machines
' uoula be replaced-by‘the wvhisper of wind and trills of birde, the onshore
.éreeze would be_sarty and fresh and the beaches would again be-clean of rubbieh

andflitter.‘,

' In some places on earth, where man is a stranger, nature flourlshes." Ebuxa

man .learn to live w1th1n nature rather ‘than- con51der hlmeelf an outs1der?

But, if the story of the earth is true, as it now. seems, man will have hlS

day, then die and the story will go on-but, wh0~w111 listen then?

-So, in this course, we hope we may find listeners. How do you, as a listener

" Fit into this picture?  If you will endeavor to answer the following

z

' queétiOns as you study marine ecology-you will discover your niche.

1. who is it? e _
< 2, "Who else is there? - - - o
/3. Were all these organisms always there?
4. there do you suppose they came from originally? .
5. .How do they live, eat &nd reproduce?
" Do- thése organisms competé with each other?
““Why are they here and not somewhere else? -
What enviromental factors affect them?
Is this a good place for them?
vhat might happen if ahy of the "good" onditlons are changed?
: Will they always be here? :

o




LECTURE #1

The Big Plcture

1. The environment and the organism are directly related

to each other. There is a constant interplay of
action and reaction going on.. Visualize the organlsm

you are studylng in respect to 1ts environment llke

B

this:

P

M

Wiere: 1s the organism

o

A the entire environment
, . % chemical factors
)

physical factors
biotiec factors

@©

Or like this:

E?virizﬁégg
Ay,
EﬁOréQniséi;—
7

"Envircnment




LLCTURE #1

Bohavioral Objectives

Having listencd and taken notes on The Bin Picture the student will be able
to: '

1. Explain tht “environment’ means.

2. Tell what is meant by physical, biotic and chemical factors.

3. Show, using specific examples, the interplay between the
organism aué the environment.

4., Sketch and show graphically the relationship of the organism
to its environment.




FIELD TRIPS

"Get Ready"
Durins this course, you will have the opportunity on two fieldttrips, to
observe different kinds of plants and animals found in various tide pools
of a rocky shore at llorth Hampton beach. IYou will be égudying faetors that
may affect the very survival of plants and animals. Some of these factorg
you w;ll be_testing aré oxygen content, pH, saiinity, aﬁd temperature of
wvater. You willl also obscrve wheth;r or not wave action; exposure to tem-
ﬁerture, wind and tides, affect organisms as well as special survival adap-

tive features that organisns y exhibit, You may also bhe able to see other

relatiqnships such as symbiosis and food webs.

" In order that you are able to make sense about life at a rocky chore you
must be able to identify plants and'animalé found there as well as some things

about how th%y fit into the total picture.

That To Do B

1. Learn the common names of the plants and anlmals de51°nated in the
museum collection as living in a rocky ‘shore area.

2. Select an animal (from the 1lab) and complete an outline which includes
its: :

a.)- common nane -

b.) habitat

¢c.) niche :

d.) reasons for its being there

e.) special)survival adoptations such as hold fasts, holding fast,
movement during tide action, way of getting food, streamlining,
and protective features. .

f.) relationships to other plants, animals and man.

3. Select a plant from the lab and complete an outline which includes itsg:

a.) common name

b.) habitat

¢.) niche

d.). reasons for being there’

e.) relationshipa to animals and plants
f.) relationships toc man




Your outlines will be due just prior to your first field trip.

A revised outline will be due on 7 _after the trip.

.

Your outline wili be duplicated and distributed to the other members of the .~

-

- L2 -~
class. - T
: -
. . // /’/
Helpers: _ . o

"y

Be sure to use the two resources set aside in the Science Resource Center

In
. /
for/oceanography.
|
z

A s@ot quiz will be given on the identification of the museum organisms at

the}end of the first week.
L

} >




VIDEO TAPE-"SURVIVAL IN THE SEA"-30 MINUTES

1.) List at least three things that an animal species must be able to do
in order to survive 1n theé sea.

2.) List six specific kinds of animals and explain how each is "built" to
survive in the sea. ’ '

il

3.) A fish may lay 1,000,600 eggs in a year. ifhat are the chances of any’
of them developing into adults? Uhy? , : '

-

Pl

4.) What is meant by "survival of the fittest'?

4 f

5.) ‘ihere does the food chain étatt in-the sea? : ‘ -




\
\

Describe tnz cntire chain starting at this point-and onding with man.

kN
6.) If a link in the chain were destroved, what would happen to that
chain? ' . '
’ "
. bl
Y ' : .
{
e 1
N . 8 oo .
‘ :' ’ ) ‘: .// . .
s - -
N . /
; e . .
. . .
: . . /’/ l' €
. ) .
e .



¢

FRIEND OR ENEMY g L7

From the beginaing, overy living. thing must strugqlc for its existancc.
' ¢
. : . - ©
In this struggle, somo plgnts and animels form relationships, with one

- another. This is callcd SYMBIOSIS.

, 7
Y

MUTUALISM is a form of. syﬂblosis ‘in which both organisms bunefit from

-each o;hcr. For cxanplb, lichen grow1nq on racks (see the example on

:

. thc front lab.- dask) ia QWo plants, an algme and a fungus. The green

i algac nakes food for the fungus to use, The fungus, like é sponge, takes

up w1tcr thAt thc algac uses. ‘ ?

‘ /

CCMMENSALISM, anothor form of symbidsis.occurs whern -one partner benefits
only. -The other partner is nceither harmed nox helped. For instance,
porcupines feefling onvhémloék trees dﬁring-thé wintar drops bits of tender

branch tips as they feed. The browsing decer on the ground benefits from

this ready food supply. ) ' o o

PARASITISM is ‘a third typt of symbiosis in which one organism attaches

itself tdé another. The attached organism'fec ng on the last organism

causcs damage to the last. Tho fungus, atﬁiets foot, causcs damage as

it feeds on the skin of your feet.

- - WH'AT TO DO

1.) On your first field trip to North Hampton record in your field
notebock two examplcs of COMMENSALISM and MUTUALISM. You will
probably want to use resource books in the Sciénce Rusource Center

for background information before you go.

2:) Do the 1lab on.fish dissection and record on your .1lab shect all of




the cxamples of parasitism on the extsrnal and internal parts of

the fish. Extcrnal foaturces, such as, qgills, fins, and scales often
. ' {
tines contain paraistes. Internal footures, such as, in the liver
A ' ’ i
and intestines and tho body cavity. Exvlain how the fish parasites

affect the animal.

FRIEND OR ENEMY
BEHAVIORAL OBJECTIVES

Given the neccessary cquipment, materials and rosources, the student will
be able to:

1. Define: sSymbinsis, Commensalism, Mutualism,,and Parasitism.

2. Give onc exampls and cxplain the relationship for cach of the
terms in numbor one 2kova. )

3. Show his instructor that he has comnlcted the dissection of a
fish lab, %nd show all cther notes and data he has recordeq.




v

Name
Instructor

OPEN LAB #1

Filmstrip-Life in the Oceans

Directions-Obtain the above filmstrip and a viewer. BAs you view the filmstrip

answer the following cquestions.

1. List five major problems that organisms living in the tidal zone must bé
able to overcome.

2. List threc factors which make the tidal zone a good place to live in.

3. Give at least three good reasons why more living things are found in the
ccean than on land.

. ¢
* 4. Why do you think all 1life, both land and sca, devends on the presence of .
sunlight.

5. In what thraz arcas of tha sea are most creaturcs found? Why?

6. Draw sketches of scveral forms of diatoms found in the ocean.

IToxt Provided by ERI



Of what immortance are diatoms?
Give a short definition of "Plankton."

Can animal plankton live without plant plankton? Explain.

10. Wwhat is meant by "Food Chain"? Draw or describe onec.

P

11. efer to frame #21. Complete the following "Food Pyramid" by placing
the organisms on the frame at the proper levael.,

|

|
|
|
|

12, iy is it possiblc for many bonecy fish to live at th: bottom of the
ocdzan even though there is little or no light available?

i

-

| \ it
| . |
|




1.

- 2.

3.

4.

5.

. 6.

7.

OPEN LAB #11

Filmstrin-"TidAl Pool‘Zoo”

Give three reasons why the living pepnilation in thr tldal zonz is

more dznse than in Jny other zone cf the SEQ.

What two phy51cwl factors nmust = llVlnq thinn like a mussel bp able to
withstand in a tide pool area?

The six zunes of the New England tide pool area are composed of llVlng
hlnoo  What determincs what llVLS therc?

_What kind of tide poocl algae is the hardicst? Why?

e

Wiy would you n)t prgct to flnd a common pcr1w1nkln living with a
rough periwinkle?. :

+ .
14
.

How are pofiwink;es well 4dob£ed for food getting?

In what three ways is a barnacle well adopted to its environment?



8. In vhat three -rays dJdoes rockuecd seaeed found at the occan edge hene
efit other forus of life?

9, \Vhy arc plants like rockveed and irish oss not found on a sandy shore?

o

ERIC

Aruntoxt provided by Eic:



/.
_... Naue
o nstructor
OPEd LAL #111
\ , . S,
R ﬂ;_w;;m“;;m,wgilﬂﬁ§{ip’ “ﬂidhty Cnrrents of the Sea"

. - o : . . . _
..~ Directions: sk for the above filmstrip and a viewer. -Then proceed
© to answver the questions bhelow. :

1. List four forces which cause ocean currents.

B
i

"#2,  Lxplain’how each oE the four-forces cauéea a curroxt to occur.

3. Give o vays in vhlch the sun i responsible for sorne: of the ocean
'currents.- : :

» 4. . Explain wnaL is meant by the Guli. Stream. ‘Explain the theory of
' how it uor]s. _ ' , . . ,

]

_ Extra Credit~-You may OR may not do the following.

1. Explain in concise outline qum the New Theory of the Ice Ages.

_ERIC

Aruitoxt provided by Eic:



Name

Instructor

CPEN LAB #4

PILMSTRIP: "CREATURES OF THE SEA"

DIRECTIONS:

. a7 :
Ask for the above filmstrip and a viewer. Then follow the directions
given below.

List 27 ways in which the sea creatures in this filmstrip have adapted them-
selves to survive. Write the name of the creature which illustrates the
adaption.

ADAPTATION . NAME OF THE CREATURE

10.

.11,

12.

13,

14.

15.

16.

- 17.




18,
19.
20.
21.

22,

23,

ADAPTATAON

NAME OF THE CREATURE

24.
25.

26.

27.




OPEi LAB #5
FILMSTRIP: EXPLORING THE SEA:
“METHODS OF THE OCEANOGRAPHER"
DIRECTIONS:

OBTAIN THE ABOVE FILISTRIP AND A VIEWER. ANSWER THE QUESTIONS AS DIRECTED
BELOW.

1. List five thihgs which are considered in the science of oceanograpghy.

2. UVhat is meant by "State of Flux"?

~

3. Give at least 4 ways man has been able to explore deep oceans?
4. How can an oceanographer teil the depth of water?
5. what is meant by "Core Sample?"

6. Give at least 5 other dev}ces the oceanographer would use in studying
the sea. -




"PRESERVING SEA SPECIHENS LiB.'"

On your fleld trip to North Hampton .Leach one of your respon51b111t1es
will be to collect and preserve

One starfish . °
sea urchin

sand shrimp

pervinkle

limpet

seaweed (algae) exhlbltlng ‘a symbiotic relationship.

////Alqae preservative- FRAA:
/

Prepare 100 ml of solution by this formula

Sﬁlquaoial acetic acid

5ml formalin

201 L 50 percent ethyl alcoho :

Add a pinch of copper sulfate to the solutlon. “This insures that plants
will keep their green cdlor.

Put this solution in a large clean baby jar and label 1t POISON, FrA AND
- YOUR NAHE

e . HOST BNIMALS PRESEIVATIVE
Prepare a 100ml of a 10 percent formalin solution by the following formula

101lm commexcial formalln
20ml sea water = o

Put this sclution in a’ 1arge .clean baby food jar and label it POISON, FORLALIN
AND YOUR NAHE

Store these solﬁtlons 1n a lab cablnet for, the flelo trip.

BEHAVORIAL OBJECTIVES

¢ leen the necessary equlpment, materials or resour‘es, each student will
1. Prepare 100ml of FA? plant preservatlve by . fol;ow1ng the proper lab 2
procedure. . .

2. Prepare 100ml of a 10 percent formalln solutlon preservatlve by the
‘proper lab procedure.
/
3. label this solutlon POISON -and the approplate preservatlve name and your
. name,

o

4. Store the solution in.a lab cabinet for the’field trip.




FIELD TRIPS o

On any field trip} particularly one to a rocky sh;re'éréa, for'fhings‘
.are very important: ;. iComé prepared to do the job,lteat is, be sure
' you understand what you are éxpeéted to do and have all.of the necessary
equipment and materials to do that job. 2. Travel the gfea with caution
as sea rocks especiall§ those‘with scaweed are dangerously_slippery. _
3.°:Come préperlyLdfessed to do the j?9~with proper foot gear and clothing.
. 4. Héve you field notebook ané pen with you at all times. Notes are .
important for putting together laté; as a report; It is'impoftant that

you follow'these four points.as'§ou go ubout your field work.

Behaviofal_Objectives for Field Trips

Given the necessary équipment, materials, or resources} the student will:

1. Demonstrate the four‘key'pcints of a field trip by:' Coming prepgred,
traxfi;ig the‘afea with cqution,_ccming prgperly dredred, and by hpvinq

a field notebook and pen. , ' . g

..
.
.




You Will Need -

First Aid Kit : : ” .
Plasic collecting bucket : ' '

Baby food jar.of 10% formalin preservative

Baby food jar of FAA preservative

Field notebook
Thermometer
Stainless steel knife (nonrusting)
Hand lens

NN

L

a




_ . | "HOPTH _Hrm"rom BEACH FIELD. TRIP. I"

'I‘he purpo_.c of’ f-his trip 1s to fanilarize vou with a rockv shore' arca
and have you nake some observations, anc“ collect sore c,ata as well as

spec\imens.-
A :
N\ B |
Mhat o Do by teams of two.
oo 1,)\ Collect 1iVL ten medium sized sea urchins tovaxds the later part of
T the day and place them in theé cooler vith ‘cold ‘sea wate.r: '
2.) Observe a srall cra:b 1J.met periwmkle, soonge star fish, sané
. shrimp, ~and a sea urchin taking care to make notations concerning-
) adoptive: features. vhich enables’ tﬁese creatures to survive in this
often t1mes perilous envz.ronment and its sPecific hab:.tat

3. Collect these organisms anc" preserve them for 1ater lab study.

24,) . Collect one olant that exhibits a symbiotic relationship and
.+ preserve it for ‘discussion and digplay in the lab. Descr:.be this-
form of aY!'\blOSlS in your field notebook. ;-
5.) Select a orominant "seaveed“ rock at. the waters edge and very
" carefully scrape away all life .in a 4" X 12" section. * Mark -
~your rock with rail polish and record the rocks location with a
.. sketch in your fiesld notebook.’ You will be observing th:.s strip
- . on your secon f:.elrl trip. : x
CBL) select’ f1ve -zone pools more or less in a straicht line starting at
' .the waters edge and, enr‘tmg at a pool near the: blue/green algoe zone. |
- sketch'the mool locations using. landmarks as referénce points.
You could also pace between. ‘poOls,. "Now complete the “Substrate and
-Blota" chart as you' study your pools. o

7.) In your field notebook reoord observations concerning organisms
" - - 'special adontive features connected with desication (drying out)
_surburn, temnerature variations tide force or otner featiures your
. note. - ’ :
8.) Upon return:mg to the 1ab. . write a brief report explaining what
. you dicl, the data you colleoted variationg from pool to pool,
adoptive features -of organisms (plants and animals) . -and possible
reasons for differences ‘in the types of. life found in the different
- -pools. . ‘ o .:)‘
- 9.) .Extra Credit=one personlcan use the plankton net as demonstrated by
' your instructor. to collect a jar of . organisms tihich can be transfered
.. to the lab. for further study. : :

. .

Questions R ' = _' "
nhat squestions would you have for another field trip 1ike this one?
- e . f'. . : . ) .{ “ . ..__ "J"

Tt Proidod o G
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Behav1oral Objectlves

Given the necessary equipmnent, materials, or resources, each student
will:

1.) Collect and store ten medium sized s2a urchins.

2.) Observe and ncte in writing adoptive features of a starfish,
sea urchins, svonge, sand shrimp, crab, limpet, and a periwinkle
which enables them to survive.

3.) Collect and properly preserve the above mentioned organisms. .
4.) Collect and preserve one pimnt that exhibits a symbiotic relationship.
5.) Describe in his field notebook this form of plant symbiosis.
'6.) Scrape a "4 X 12" section from a seaweed rock, noting its location

for. future reference inyour notebook.
7.) Sketch the five zone pool locations you 'selected for study < /
8.) PRecord in his notebook observations concerning organisms special /

adoptive features connected with desication.,, sunburn, temperature
variations, tide force and others.
9.) Write a brief report explaining what you did, wouyx data, pool
- variations, organism adoptive features and possible reasons for
differences in life observed in the different pocls. /

y




__LMB #I

Feftilization Experiment Using the Sea Urchin

./

I. Informatiqﬁ_about sea urchins you will need to know before starting
Y //- ' '
_this ex?érimentl
I. Kyéw what a.sea urchin .looks like.
. ; .
/ - : , , o

2. /know where to find‘thép.

3f Ihe sexés are‘difficuit to distinﬁuish, therefore collect et

s | least ten. Therelis usual}y one male for euery female. |

é. Avoid damage to uhe délicatevepidermiu (outer skin) and the tube4

#p feet.” Injury here may cause the death of the anunal in one day

/( - 5. Spec1m1ns are "Ripe™ (fert11e) from Feb—July with March being |
4th9 best collectlng month.

6. géeélthy urchins will survive fpr wéeks.in simple aquaria; pfOVided

the folluwiugiis_doné:

" A. Keen them cool, 13-15° ¢ is best{_
B. ‘Do not overcrowd your tank. '
C. Prevent evaporation-This will prevent concentratlon of salts.
D. Nake sure all devices ‘used in the tanks are rush proof or
plastic-Use no metal. '
.Tanks must be aerated and f11tered through charcoal.
Add a few mussels. They are natural fllters.
Food-uncooked meat, fish or seaweed. '
Remove all uneaten food to avoid aecay and foullng of
the tanx. :

oo

Y

iI# IObtaining sperms and;eggs from your specimens;.
4[ NOTE: -The'following method doeé not kill_uhe animal.

1. Iujeéﬁ 0.5.molar sqlutiBn of Kcni(putaésium chioriég).thmough
the pefistomial rgmbféue (refer fo.éarnes, Pg. 630, Fig._h,‘
'Invértibrate Zoalogy, 1968) ‘Use a Fine hypqéermic needle. Use

- uﬂg following amounté for variéué_sized ahimalén

i 2'inch diamgtér .5-1ml
3 inch plus up to 10ml,.




2. SOewoioq ﬁeually heqins'immedietelv:but.may_teke us 1ong'ae |
4Se0erai}mioutee efter'iﬁﬁect.oo of;KC£ESalotioﬁr_ Maiee‘ehea:aH
wtite-sPerﬁ vhile the fémale.eqos.are reﬁﬁieh-inrcoldr.f K
VAR g SR v 4 AR .
:?3.' Colleot-eqq3'by.inverting‘tﬁe ihjécted‘female,oyerfa_beaher

' filled with sea water so that the gonopores (refer to Barnes .
» N . S T
asiabove) are immersed; e

.

mfifélr-Collect snerm ulrectlv from the aboral (upper) surface Vlth a R

B T e—

p;pette.- The' swerm should be dlluted w1th ‘sea water before
' allov na fertrllzatlcn (sPern meetlnq eqqs) . | Oﬁe,ﬁl of;:'
sperm per 70 ml of sea water is”a good dllrltlon for fertllnzatlon.
5; Ooserve snerme aﬁd eaqs separately wlth:compound mlcroscope.,/.
) Draw a_dlaqrem-ot_each.
'III; ,Fertiliration 'Afo:f
| ‘;j"Flll a well‘ellde thh eaqs end obeerve them under qood foeus;

. \ » . o -/
2._ Aﬁd a sna11 drop of the. sperm eolutlon and observe 1mmed1ately

thrpuqh_the microscope. - Within‘seconds ofnmixing spermuand_quS,

N
EEAN

: L ce \ o U P o
a male spern will penetrate eggs and.you will see-a fertiliZzation ’

-‘membrane,forming.

.3,‘:IF you nave tlme ,put the slide'in a Safe'nlace at’rdom tempera-

ture. Observe lt 50 mlnutes laeer for 10 15 mlnutes.'_You'- Ce

/ may see ‘the fertlllved eqq cell lelde to form two nev cells.-' '
./.;. : : : :

Cuestlon-Exolaln hovr fertlllzatlon of the urchln 1s 11kelv to occur
in the_oceang“ UHat adontatlons does the anlmal have to assure that thls'

i . : S N
S . g .
LI el - O . _Y %\

reproduction i1l occur? B At P




. ”Plankton'Labh. “i

' Planktbnjkr'drifters'of the sea are microscobic“formé of plant or
.' .'_. . ) Lo I’. . - . . . ..” o ‘ . C.D : ) ' K
animal life. Although these forms of. life are extremely small there =

; role in the “scheme of things" of the sea.is\ sxtremely .important.

-

- ilicroscopic floating plants, phytoplankton arp mostly diaﬁoms_Whoée'role

is two fold. (I) - Diatoﬁé'as.g:eén:plants prd ‘their cwn food
'épd'oxygen."(Z) 1Dia£6ﬁs become  food for mictbscopic animals called

zooplankton.

'-létgdiéé have bégn ﬁaﬂe with‘piéhktqh and-soﬁe‘inﬁérestiﬁg'thinés héVé.,:
'”_been.pﬁinféd‘butA 'Biafdﬁlpépgléﬁiﬁﬁsnés ?igﬁ as.7é,5QO?OOQ pe;f_-
. ffjéubit-foot of water.has been reéofdéﬁﬁ.-Théfé:Caﬁ%BeuéébﬁénY‘a§
'-:FO;OOO;OQH,Obo'vooﬁlégktoﬁ‘in-a squareiﬁile.of.ﬁéterioff shéfé?.
' A»sinﬁlé ;oopléﬁktohkgap:haﬁezin'it§;$toﬁ%ch éﬁ oﬁe,tiagrmore;tbaﬁ cL
..12Q5000 diatéﬁ;; Ajsmal;gfish.feédipg,jﬁéﬁ fo éhofe might bé ag;é |
to c611_éc£ ,so,df)o zoop;anicton in short éideﬁ:. .‘ |

. p




“that To Do

.- '1li)’ Take a droppe; of hlan‘ton" "ea water and acq/two drops to a con—
.v'cave slide. . - S . o e T ' e
.2.) 'Add a cover ‘slip and view the slide under low pover using the
. . . o B . . : A ) .
‘monocular microsoope;

-3.)7nDescr1be in wrlrlng t1e klnds of life’ you see.’

ALY ¢ Identlfv the dl‘ferent thes oF ohvtoolankton and zooolankton._ K
5})  Make one det“llEd drawlng of tHe most numerous tvpe of phytoplankton
'and label 1t 1 I e .x S /
'u>'6;f“ Make one detalled dzaw1nq of the\most numevous t;ne of zooplanktoo .,V |

: L
' ahdllabel -i_t. :

. HelperSf Refer to the piankton‘idenﬁification plates. 'in the.labi B T e ;~¢¥¢
J_Questlon

Hov else do dlatoms heneFlt man°

v




" Behavioral Cbjectives

Given the necessary equipment, materials, or resources, each student will:

Demo ate the proper lab procedure for preparing and viewing a slide
of plankton for a monocular microscope.

-
Describe in writing the kinds of plankton viewed with the microscope.

Identify the different kinds of phyto and zooplankton viewed.

2

Draw in detail the most numerous type of phytoplarkton viewed and
label it.

Draw ih detail the most numerous type of zooplankton viewed and :abel
it. °

Explain othef wavs in which diatoms benefit man.



LIB 41

Behavioral Objectives

Given the neccess ary naterlals and equiliment the student w111 be able to:

10;'

11.

i2.

Descrihe a-se2a urchin,

Tell wnere a sea urchin can be found.

Tell how to pronerlv handle a sea urchin to prevent injury to
the anirmal. . ' S :

Fxplain the sneci‘icafioﬂs neccessary to maintain maine aquaria
for a period of-at lsast two eeks.

Show the location of the nerlstomal membrane and gononhores on a
sea urchin. S

rill and discharge safelv a hvnodermlc syrlnqe.

Properl’ dilute sperm with sea water.

Eescribe the appearance of urchin eqgs and snerms as’

viewed under the rlcrOSLone.

Describe the appearance. of eqggs and sperm as they unlte

under the mlcroscone.

Explain hov the Process. is: llhely to take vlace in the natural
environment. :
Give at least tvo aﬂoptatlonsMwhlch the sea urchin possesses to
insure fertflization in the ocean:,

Shovs his notes, data, drawings and answered questlons on this
lab. to his instructor.

ERIC

Aruitoxt provided by Eic:



Name
Instructor

Nissection of tho Swonqge

Purﬁose: To ohserve tHe btructure of a comon cea sponge and. Astormine
hor it is adantel for lifec in the occan.

Nirections: Follo the wrocedure given helor and ansier the questions.
"You mav find the book ''odern "iolocv helpful in doing this and
other lahs.

1. ohtzain a sronge (Grantia sponae is most often availakle and
a qood onc to use beocause of its small size.)

?. Using a storzo dissecting scope, mare a drawing of vour
snecimen in the snace nrovided helow,
nascrike its arnearance.
3. Notice the ovenings in the
surface. Carefullv insert
a Aissccting needle in one
of the orneninos. "nas it
=wass thirough the hody wall?

~

4, Indicate tho diroction of
‘1rater flow kv nutting arrows on vour drawing. (Do you have
your sponge drawn right-side up?)

5. Would it be possible that the water could flow in a direction
onposite to that which vou have indicated?

6. Support your answer.

. ' . "
7. UWhat experiment could you nerform to demonstrate current
direction in a living sponge?

8. 1Insert the point of your scissors in the osculum of your
specimen and cut it lengthwise., Note the hollow central
T -~ - cavity. —Although you won't be able to see the éiaqella

lining the canals of your specimen, the diaqiam below show v
their arrangement.

9. what is the function of the
: flagella?

10. How so0 you suppose your
sponge .obtained its food
and oxygen?

11. On the diagram at the right
- lahel the following parts:
: spicules, incurrent pores,
osculun, canals,




__central cavity, flagella.

12. what is the function of spicules?

13. On a microscore slide, mash a section of your sponge.
Apply a cover slip. Under low nover of your microscope,

look for the spicules. If you are having trouble. seeing -

~ themnm, add a drop of Clorox bleach.:
14. Drav several of the spxcules you see.

15. 1Is the sponge a plant or animal? Explain.
. . / . L

‘16. - Give two ways in which the sponge is adapted to sea life.




= ——— . _pehavioral Objectives _

Dissection of the Sponge

‘Given the neccessary materials and equipment, the student will be able ;o:'

Show his data, drawinqs and answers to questions to his instructor.
Describe the physical appearance of a typical sponge.

Descrlbef%he openings found- in a sponge and how twater flows though
the sponge.

Explain an experiment which would show how water flows through

a 'sponge.

Define: Flagella, canals, spicules, incurrent p-:;s, osculum,
central cavity.

Explain the function of fiagella in a living sponge.
Describe the technique for exposing spicules for clear observation.
Tell wvhether a sponge is a plant or animal and support his-answer.

i

Give two adaptations of the sponge to sea life.



Purpose: To show ho'r a fish is adanted to gexvice. The textbook Modern
Biology will he helnful.

Procedure:

'I.

1.

6.

Dissection of the Fish . : AN

Place the fish in a dissecting van with its head to

your left. Raise the operculum and examine the gills .
and look into the mouth cavity to gc¢e where it enters.
Explain how the water circulates in, around and out

“of the gills.

Cut the operculum away with your scissors and remove
one of the gills by cutting the upper and lower attach-
ments of the arch. Rinse off the gill and examine

it closely. : '

For hetter examination, place the gill under the stereo
dissecting scope. Exanmine the feathery £ilaments
and the comh . like rakers.

\
Look closely at the upper and lower ends:of the arch
and see if vou can find the blood vessels which enters
and leave the gill.- -

What is the purpose of the gill?

Explain how it is 'specially constructed for this purpose.

Drawv a sketch of the gill and label: Gill, arch,
filaments, rakers.

Learn the names of the surfaces of an animals body
as given helov,

Dorsal-top Anterior~front
Ventral-belly Pasterior-tail
Lateral-side

Hold the fish ventral side up and the head pointing
away from you. Insert the point of your scissors
through the body wall in front of the anal opening
and cut up the mid-line of the body to the space

between the operculums on the lower gide of the head.
f



3. Lay tho fiva on its yicht si'c (vith the head on youx lcft)

' in the disswcting »an. Continue theé incision frow the cl:in
around tae i:nc: edge of the gill camcer, to the top of the " | |
body cavity. Be careful not to distrub the organsiunderneath.
tith your sharp scalpel, make the remaining incision at the

‘—‘——————"————"—~top—of—the—boay—cav£ty—and—remeve—the—eide—ef the-body-wall—teu — - —

You have now exposed the body orqans in_thei; normal positioms.

4. Locate the esophogus and the stomach._

5. 1Insert your finger into the mouth and rub the small teeth in ..
bath directions. ‘

6. From what you observe, how is a fish able to capture, hold, and
- consume its prey? y
(This may be another fish half ‘its.;ovm sige.)

7. If your specimen is a female, you may notice a large number of .
undeveloped eggs.

8. Locate the swim bladder. What do you think its function might
be? thy is it necegsary? .

-~

9. Notice;tﬁe general shapc of your' fish from nose to tgil.‘ Hou
does this shape helwn the fish? )

» :

10. Having observed the muscle agrea :and th fins of your fish,
which do you think is responsible for speed? » For _
direction? thhy? / ' o b

T

1ll. Look on top of the fishes nose; Locate the nostrils. Their : )
function is for smell only. Account for their location.

12. Turn your fish to the opposite undissectecd side. Notice

' the lateral line beginning at the operculum and ending at the ’
tail., 1Its purpose is to detect vibrations. Of vhat
importance is this to the fish?

T .

—

s

13. Before you dispose of your fish, check the Friend or Enemy
lab and do the questions pextaining to Parasites found on fish.
-




Ny

Dissection of the Fish

Behavioral Objectives

Upon completion of this® lab the student will be able to: *

1.

Define: Cperculum, ¢ills, arch, filament, raker, dorsal, ventral,
anterior, posterior, lateral, anal, e;oshagus, stomach..

A}

Explain how watér circulates in, though, and out of the £ish.
Tell the function of a gill in a fish and explain how it works.

Show notes, diagrams properly labeled, and answers to gquestions
on this lab to his instructor. '

-~

Properly dissect a £ish to the extent that the ozgons are made
visible in their normal positions.

Describe how a fish is adapted to catching, holding and digest;ng
its food by mentioning at least four organs involved.

Tell vhat a swim bladder is, whét.it does and whexe it is located.
. {

Explain the functions of fins and lérge'muscle“azeas.

i

Show” vhere the nostrils aré located and give a good thecory as to

vhy they are located there.
. R “ / : ~
Show where theé lateral li-~.» is and give its function.



Purpose:

Crustacean Lab

Crayfish-Lobster Adaptations

To study a crayfish and determine hov it is adapted to survive.

o

Procedure:  Obtain a prescrved crayfish, then answer the following

questions regaxding it.

Looking at the specimen dorsal side up:

1.

2.

3.

4.

5.

. 6 L]

9.

Is one clav larger than the cther?

/
Account for this,

Is the exoskeleton hard or soft? !

Of what advantage is this to the crayfish?
1 i

Uhat must happen if the animal is to grou larger?

'hen in the lifc time of a crayf1 n is the animal moxe vulnerable
to attack by predators?

tthat conclusions can ?ou neke about the color and markings on the
crayfish?

When a crayiish is escaping from an cnemy and is traveling very-
fast, in vhich direction does he go-fozward or backward? Support
“your ansver.

Look ét your specimen under the stereo dissecting scope. Uhat did
you discover about the eyes?

Return your animal to the container for others to use.

/



Disscction of the Clam

.X%

Purpose-To study the adaptations of a mollusk. A mollusk is a scft
_ bodied creature. Howecver, most have a hard, protcctive shell .
formed about themselves.

szcedure:
1,

2,

10.

Obtain a/élam, rinse it under the tap, and put it in a.
dissecting pan.

Note the shell consists of two part%. called valves.

The valves are hinged together by an elastic liganment at
the Umbo (lump). This is the oldest part of the shell.
Each year a ring of shell is added.

Determine the age of your clam _yrs.

uith the umbc facing up and to your right, you should be
able to locate the siphons at the left end of the animal.

~ This is the normal position of the clam when it is in the

sand or mud. There are two siphons, the lower, (incurrent)

though which water flouws into the animal, and an uwpper
one (excurrent) through which water flows out of the animal.

Use 'a sealpel, cut the two large muscles which hold the -
valves closed. ' They are located on either side of the hinge.
Note the tooth like: jprojections that fit into graves on the
opposite shell. that purpose do they serve?

Examine the intenor of  the sheils. The smooth giistening
surface is called the Pearly layer. Of what advantage is -’
thi; smooth intenioruaurface? o .

. ) . /- !
Examine the foot. FEy extending it and then flattening it
out in the sand it beccmes anchored. When the clam pulls

it in the clam actually is pulled deeper intc the sand or mud.

Examine the shell-like gills. wLat two functions do they
sexrve? .

Draw a diagram of your clam and label the 'following parts:
Umbo, Valve. Incurrent and Excurrent siphoﬁéw\cills,

Foot, Pearly Layer.

From what you Lave now cbuerved and read, Why do you think
the Mallusks are called "Filter-Feeders“?

that roles do they play in the ecosystem of the ocean?



At

1.

7.

8.

Dissection of the Clam

Behavioral Objectives

the completion of this lab, the student will be able to:

Define: wvalves, umbo, incurrent--excurrent siphons, pearly layer,
foot, gills, hinge, mollusk. '

Determine the age of a clam.

Describe the norral position of the clam in the &and or mud.
Desciibe the low of vater through the clam.

Give the ﬁunction of the tooth-like prcjections on the shells.
Explain how the foot is used by the clam.

Show notes, data and diagrams properly labeled to his instructor.

Describe the role mollusks play in the marine ecosystem,



'Gross Anatomy Lab"

Using your field notes from your first fiela trip and a stereo micro-~
.scope take a closer lecok at your preserved sca urchin, sand shrinmp,

. crab, limpet, sponge, periwinkle, and starfish.

You ill Need

Field notes, stereo microscope, petri dishés

tthat T Do

1. 11cok at each one of these sea creatures carefully under the stereo
nicroscope., Put it in a petri dish to view it.

2. Describe all of the adaptive featurcs 2ach on exhibits for servival
in the gea. Remember, in order that a species of organisms does
servive they must be able to get food, have some means of protection,
repreduce offspring and get oxygen.

3. Drav any odoptive fecatures you feel are important.

Questions

1. Do yoh feel that your creatures are well adopted to a sea envir-
onment?




“Behavioral Objectives"

" Given the necessary equipment, materials, or resource, each student will:

1. Describe all of the obsered adaptive features each of the seven sea
creatures exhibited.

2. Draw adaptive features you feel are important for each of the seven
creatures. ‘

3. Explain whether your creatures are well adapted to a sea environment.




Film Study Sheet

"Waves Across The Pacific"

Explain the wave terms fréquéncy, amplitude and length.

Describe how wave frequency, amplitude and length are modified by the
passage of a wave across thousands of miles of ocean from the starting
point to the end. '

Describe two methods that are used for wave study.

Explain the process of wave dispersion.

Explain the difference between group and phase velocity.



Film Study Sheet

“The Beach: A River of sand"

1. Describe four differences in ocean shores.

2. Explain why large volumes of sand are present in the surf of
many ocean shores.

3. Explain how currents are produced by waves.

4. Explain how most of the pronounced wet movement of sana is usuaily
along the shore. ' /

-




"pissolved Oxygen Test Lab"

What To Do

1.

Fill the glass stoppered bottle with the sea water to be tested by
allowing the water to bver flow the bottle for two or three
minutes. Be certain there are no air bubbles in the bottle.

Add the contents one each. Dissolved Oxygen I Powder Pillow
(Manganese sulfate) and Dissolved Oxygen II Powder Pillow (Alkoline)
odideazede) stopper the bottle in such a manner as to excude air.
Usually by quickly thrusting the Stopper into the bottle neck will
work. Shake, but not too much, to mix and allow the floc that is
formed to settle. ' '

Remove the stopper and add the contents of one Dissolved Oxygen III
Powder Pillow (Dry Acid). Restopper and shake to mix. The floc
will dissolve and a yellow cclor will develop. This is the prepared
sample.

Fill the calibrated plastic measuring tube level full with the
Prepared sample, and pour it into the square mixing bottle.

Add PAO solution drop by drop to the square mixing bottle, swirling

to mix, counting each drop, until the color charges from yellow to :*
colorless. The ppm Dissolved Oxygen is equal to the number of drops
used, Record your data and compare it with other members of the class.

Question

How did your data compare with other members of the class?




Behavioral Objectives
/

Given the necessary equipment, materials, or resources, each student will:

1. Demonstrate the proper lab procedure for testing sea water for .
oxygen content. '

2. Demonstrate accuracy of results by showing your results to your
instructor,.

3. Explain a comparison of your data and that of other students.




"Measuring Salinity Lab"

7 Salinity can b~ measured very nicely using hydrmeters to dgtermine the

specific gravity_of a sea water sample which can then be converted to .. -.:i

a salinity value with the use of a simple conversion chart.

What To Do

1. Place a se& water tamplé and a thermometer in the hydrbmeter cylinder. -

2. Place the hydrometer in the cylinder.

3. Record the temperature in c© and the hydrometer :eading.

4. c;;vert the temperature and specific gravity to salinity using the
chart provided.

5. Record your salinity reading.

Question

How does your data compare with that of other students?




Behavioral Objectives

Given the necessary'equipment, materials, or resources, each student will:

"1. Demonstrate the Proper lab procedure for testing sea water for
salxnity.

/

2. Demonstrate accuracy of results by showing your results to your in-

structor.

3. Explain a comparison of your data and that of other students.



"pH Lab Test"

[y

The acidity or alkalinity of a sea water has a lot to do with the kinds -
of life found there. This is a very simple test that can be done in #i%
the field to determine pH.

What To Do

1. Completely rinse out a glass test, tubé with some of the water to be
tested. Be sure the tube does not contain any sea water from
screone elses test. ot

2. Fill a clean test tube to the mark with a sample of the water.

3. &add six drops of Wide Range 4, stopper the test tube and invert it

to mix. Insert the test tube in the middle hole in the front row of
the view:ng block. )

4. Fill tow test tubes with sample and insert them 1n the outside holes
in the front row of the viewing block.

5. 1Insert the clean ampule in the middle hole in the back row.

6. Select the proper color for the best color match using the c¢dlox

: standard ampules by inserting them in the- v1ewinq block. View the ‘.
- colors against a vwhite background using a daylxght fluorescent lamp,
or against the dayllght SKkY.

7. Record your results.

Question
» > . Q
How do your results compare with those of the other stadents?




Behavicral Objectives

I3

Given the necessary equipment, materials, or resources, each student willY
1. Demonstrate the proper lab procedure for testing sea water for pH.

2. Demonstrate .accuracy of results by showing your results to your
, instructor. '

3. Explain a comparison of your results and those of other students.




North Hampton Beach

Field Trip IIX

Upon your return go to the game looation you had on our first trip

-

by using your reference point guide line recorded Ain your field note-
book. The observations and collection of data will be more extensive
\ )

on this trip.

Yyou Will Need

Thermometer
.pH, oxygen, and salinity test equipment
f£ield notebook

* What To Do

1. Observe your "4X12" scraped rock and note any changes tha; have
occurred and explain why.

2. Complete the data sheet by making observation . counts-of organisms
identifying plants and animals and by running chemical tests at
each tide pool you examined on your first trip.

3. After returning to school start preparing your report of this
; ,Qtrlp.rrlt sheuid include the folliowing points.

a, IntroductianWhich briefly explains what you did as a team
b. Materials

c. Procedure-At the Tide Pool ikrea

d. Data-Ail that was collected

e. Discussion of Data-High lights- of data

f. Conclusion-Differences found at your pcols and possible reasons vo:

for these differences and their possible affects on life
found there

!

- This report will he dué“one week following the field trib.
Helpers “

See the “Boiley Island Report" on the lab desk for further edeas on ' .-
doing your write-up.
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Behavioral Objectives

]

Given the necessary equipment materials or resoﬁrces each student will¥

1.
" for cxygen, pH sallnlty and temperature.

2.

Demonstrate the proper field technlques for testlng snlt water

Demonstrate acCaracy of results after testing by showing

results t. his instructor. /

the.

. ‘ /
Demonstrate the accuracy of biotic and physical factor observation

~

by showing the tidf pool studey sheet to your instructor.

Write a report in the prescribed manner of the field trip based on

collected data. j

i

j .
Demonstrate accuracy in returning to the same tide pools

as field trip I.

.Observe and note in your field notebook any changes that

on your “4x12" soraped rock.

Explain these »hanges.

location

have occured



Video Tape Study Sheet

"500 Million Years Beneath the Sea"

\\\\ 1. Describe what man has done to cause the death of coral reefs.
‘2. Describe the kind of sea life found in a "dead" coral reef area.

3. Describe how two types of sea life was well suited to live in a
"dead" coral reef a:xsa.

4. EXplain three benefits that man derive from the Sea.
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- Course Outline?'

- Introduction to Leathercraft

This course is designed to introduce the student to the field of
. leathercraft. The student through the use of field trips, in-
formal discussion, and the successful completion of a basic
leathercraft project will become aware of the different types

. and uses of leather, as well as an introduction to busic leather-

.. craft tools. Among these tools will be the scratch awl, mallet,
' square, leather shears, skive, punches, razor knife, draw gage
as well as others. Emphasis will be placed on.the safe usage
.of .all of these tools as well as safety in the craftshop._ -

‘i'Expectations'

;Emphasis will be placed on the student's self eva]uation in
terms of accuracy, neatness, and usefulness of the finished
leathercraft project. A basic understanding and appreciation of
‘the craft of leather will be assessed in the demonstratton of

the course obJectives R IR Y

Homework Ass1gnmentsJ Unscheduled Time"ihs _' Lo 24

Homework assignments should be completed at the direction of

the instructor, Unscheduled time will be necessary to complete. -
. aspects of the project which are not done in class, ' These may _

, ﬁbe completed during ‘the designated ‘open 1lab, I

”Evaluation°

Course obJectives will be issued to the student These will
~ clearly define\?is course of study. ; : o




- o _ |
Introduction to Leathercraft T L T S

1.

‘10.

Do , . s o _
’ .

B' S . . . . PAICUEE AN
. . g .

* INDUSTRIOLOGY PROGRAM

~ LEATHERCRAFT e

 The following is a list of objectives that are to be completed initialled by the‘
'ingtructor, then turned in on or before .

”List,four rules governing safety infthe’craftshop.

A.

C.

. T ’ “ ' ' - . )
Name three steps in the procesging of leather,

.Demonstrate the ability to use a- safety beveler in skiving all edges which are |
iy to be laced . S ‘

A,

B.
c.

Demonstrate ability'tu trace"pattern on leather using a scratch awl/,

. ]Demonstrate ability to. cut leather using both a razor knife as well as shears

~

. Align all pieces of proJect and use rubber - cement to ‘secure all edges to be -

laced

Demonstrate ability to use punches and accurately lay out holes on project

. _Lace all edges using one of three basic lacing techniques

- Finished.proJect_W1ll be.eyaluatedsin_relation to;

. Clean Lines’
. Cleanliness and’ accuracy

Lacing, stitch ekecution .
Skiving, /folding and.creasing .

A
B.
C. Lacing hole alignment
D
E

/

Successful demonstration of creasing all edges vhich are not to be laced, withi_‘
~a bone edge creaser S ! . o
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Leather in Industry.

" INDUSTRIOLOGY - LEATHERCRAFT

PROGRAII-

History of Leétberworkiﬁg
Processing and'Soréing Léathér'
Saséty in the Craf tshop.
‘Laybut and'Cutting Tools
?attern Laybuﬁ
Assembling_é Leather Project

a. Punchinga

b;l Srnaps and ;ther faé;eners
>7 c.. Gluing.

d. ﬂaciné'.

e. Sewing

Tooling Designs on Leather ;

Cleaning and.Applying Finish td-LeatherfArticlgs :

Bibliogfaphy

- “



'INDUSTRIOLOGY PKOGRAM

“

Grade: i - | ~ Date:

Lesson No. __100

Title of Lesson: HISTORY OF LEATEERV. ORKING

Goals: . To familiarize students with uses, processes in preparmg
' ~and the 1mportance of leather., -

Objectives:

Each student will demonstrate a familiarization with one of the follow-
‘ing (early uses of leather, ancient methods of processmg leather,
importance of leather) by designing a project (paper demonstra-
tion, collage', poster, oral report etc. ) on one area of his /her

/ own!/ choosmg .

/-
Student Activities :

Read handout sheet and discuss. |

Assignment:

1.0 Preoare' for presé‘ntation of project.v

’ . . N
1

. Teacher Qregaranon (f11rn gu1des worksheets, f1e1d trips, speakers, etc. l

- 1. Duphcate hand out (h1story of Leather)

‘S.uéphes and Re'sources_Needed:

Consumable o Non-Consumable

Colored Poster Board
241 X 24m
+  Magic Marker Assortment




Early cave man tr1ed to rnake use of most. thlfngs he came 'in contact with.

‘It wasn't long before he had made a very good use, of the hides of animals .

_he had killed for food. - The skins that he took from the animals’ bodles : C.
were of 11tt1e use untnl he learned }ww to Jpreserve them. N ‘

Where- early man lived and. the 'typ'eo'f w'eather he had to withstand made .‘ _
~a difference in the way these animal hides were used. It also made a - . e
d1fference in the ways he went about preservmg the hides into leather. ST

P
. L | .
With small skins he made bags to carry water (long before he had mvented
' - pottery). W1th these he could make longer and longer Journeys._ With:
tough’ skms he could make sh1e1ds to defend hls home or conquer new terr1tory

’

1

%

. JAFuiext provided by ERIC A




Leather was also important to the way early man organized his tribe. When-
the leather was.pulled across a hollowed log, it.formed a drum. The drum
was used for gettirig messages over great distances and also for re 2ligious

rites.

" IT'S/NOT QUITE WHAT |
WE RAD IN MIND, 56

_ The Hebfe;ﬁs gvere'the most skilled of the early leather makers. They
learned the begmmngs of their art-from the Egyptians. - Excavations in .
- Egypt have unearthed some leather artlcles that are thousands of years

!

old but are still in good shape o ! ) S

. The' -knowledge of tanning hides was so important that it was kept secret
within the family. The processes were almost entirely done by the. women
of the tribe. When the leather was too stiff to become. confortable clothlng,

"the women made it soft by (,hew1ng it. |
' ' ) ST o




]

Leather was prized like gold, silver_,"ivory, ‘and rare woods by the carly
Egyptians and their neighbors. The ancient Greeks used leather for
© armor, the building of ships, and for sails, houses, and..clcthiri’g".’)_' It
was so important to the Romans that it was once used as a basis for money.
-4

!

Knowledge of vegetable tanning
has been used for many
" thousands of years. In
- . the early Roman Days, tanning
S ' with bark and using different
' ' ' ‘woods and berries was common.
Pieces of dlfferent colored
‘leather have.been found in
T Egypt that date thousa.nds of

" years old.
/

&

A parchment is the skin of.
" an animal which has been
prepared to be written on.

Through the Middle Ages,
until the 14th century,
parchment was used by the
.monks for writing all the
‘'knowledge of the anc1ent i
world.
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In.medieval Europe, large amounts of leather were being mad'e. © Most _
‘countriesof Europe were making some leather before the d1scoverv of Amer-
ica. During this period the leather industry developed skilled artisans.

. ‘Before the 16th century, leather became one of the ‘most 1mportant articles -

* 'of trade in many European countries. : :
In the eighteenth century, vegetable tanning and the use of specialized instru-
‘ments and crude machines were well known. - Until the end of thé nincteenth -
’century, the only basic change 1n Ieather produt:tlon was the introduction of

= power driven machlnery

- _-.When the European explorers reached North America, they found that the
- Indians also tanned hides. They used the leather for footwear, clothlng,
L shelter, beddmg, and for many other things.

]

Ways of tanning, v'aried' “
«  with the tribes. = The
.. process which they per-'
> fected for making a soft’
*leather known as buck-
skin tan is the one most -
w1de1y used today. Its
softness, pliability, and
water resistance quality
has never been surpassed.




Tannrng with-chrome salts was intr oduccd at the cnd ‘of the nineteenth (.vntul y .
and was probably the first Lhan;,e in the chcnnstry of leather production in /

about two thousand ycars.

« IT COULD USE A
LITTLE MORE SALT--

~of c.hromc bdlt

The tanning prou/ss was
shortened [rom wWeeks to
days with the in luduc.hon

"+ From an ancient art,

leather production has -
becn transformcd into
an industrial process
that can be carried out
wherever the raw matcf

ials are avaxlablc

. From ‘carly man, scrapmz,, hldes with sharp stones and women chewmg the
hides to make them phable, Wwe now have conmiplex machinery and monstrous . -
vats in large factories. This important job for mankind has been with us

_for thousands of ycars.

L et
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.CONVERSATION WITH A TANNER

~ What is meant by specialty tanhing? The best way to explain this is
to tell you exactly what happens when a customer places an order to
the tannery. First of all the customer will state characteristics and
special specxﬁcatlons that he would like his leather to have. These
characteristics and specifications are different for each customer
depending on what product he is making out of the leather. Once the
tannery sees the order, it is given to the tanner who through the use

of different chemicals can give the customer the desired specifications
and characteristics for the leather. The term specialty tanning means
each customer's order is different than the next custamers because the
desired characteristics and specifications are also different. . There-
fore, the order for each customer has to be treated on an individual
basis. Now that we understand the term ''specialty tanning' we can
get on with the tanning process itself. ‘

As }Lou all know, leather is made from hides of animals. This brings
up one more question. Where do we get these hides?  This particular
company purchases hides from meat packing companies along the £ast-
. ern Seaboard. Therefore we are not concerned w1th transportatmn.
Once the animal is slaughtered for beef, the h1de is stripped off the "

animal, folded into a square bundle and salted for preserving the hide \

. until it is transported to the tannery. o The’ ..alt is. the only preserva-
“tive used, therefore the hides have to be shi pped in a relatively fast .
manner, otherwise bacteria will set in and d ¢omposition of the hide .
will begin.. Once the hides arrive at the ta Zery either by truck or rail,
they are unpacked and stacked ‘on pallets. /They therr are transported
to what is called the 'beam house'' by a fork truck. The hides are
then unbundled and opened up over a tri/ ming horse. Here the heads

and legs are trimmed off and the hide“is sliced down the backbone. The

~  reason for the sphttmo is because tHe machines are not capable of hand-

ling a whole hide at one time. So/the hide is split in half and this one
" hide now becomes two backs. /The hides now are ready for the de-
- hairing process, /
The hides are put into a goak bath where the de-hairing process starts.
A soak bath is nothmg inore than a large washing machine where the
water temperature ig’ /80° - 85° F. The hides are washed for about
30 minutes; after this the hides are soaked in 2 soda ash-disinfectant
solution overnight. After 24 hours the hides are rinsed in water at a




Conversation with a Tanner
-2~

temperature of 76°. Now chemicals are added such as lime, sulphate
and sulphuric acid which forms a caustic that chemically burns: the '
hair out of the hide. ' The hide is left in this solution for 12 hours. >
‘Then the hide is washed for 3 hours in water temperature of 70° which
is slowly cooled to a 60° temperature. At this time’lime is added to
the water solution. This is called a re-lime bath. The reason for this
is that it makes the hide much easier for the employees *o handle. It
is not quite as slippery and slimy as it wovld be if there were no re-
liming bath process, The hide now goes through a slushing process.
This is nothing more than a big set of rollers which the hide is fed
through ~nd tkz water from washing is squeezed out of the hides. ‘It
flattsus the hide out and makes the hide a little more uniform in thickness.
£ fter slushing the hide goes to a splitting machine which is nothing’ more
~ than a ban knife, similar to a band saw cn its side. The hide is fed
through one thickness on the feeding side of the machine and comes out
two pieces on the other side of the machine. The hide is actually soht

in half thickness-wise. This gives you two differeit kinds of hides.

The best kind or wore expensive kind is top grain and the bottom which

is called the salit. The top grain hxde is now at a uniform thickness.

The split, a much cheajper leather, 'is used for suedes, workshoes, work-
.gloves, and cheap leather items. '

The top grain hide is the hair side of the aniimal ai1d therefore is more
expensive. Now, the hides proceed to the tanning room where the hides
are now transferred to!a tanning drum. The hides are now washed for

40 minutes in water 80P to 9Y4°. - This process is called de-liming which .

removes the lime that was added on the.re-lime bath and to cleanse the"-
hide. Thie hilles at thils stage arve very thick and fatty. Once the

hides ar~ de-limed it will becoine much more thiu and uniform. The \

hides are rnow ready for the ta.. nmg process. This is where specialty
tanning comes in again. Xach customer has to have special ingredients
added to the taui ing process to give his leather the characteristics and
specifications he desires. '

* we should stop here for a moment and describe the two basic types of
tanring. One is called '"Chemical Tanning' a:d the other ''Vegetable'.
There are two distinct differences in the two ta. ning procrsses. Chem-
ical tauning, which is what most leather goes through, is tanned with
all .chemic.al elenients; in other words, all man-made e}ements. There
are certain advantages and disadvautages to this type of tanning. One
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advantage is that when the leather is tanﬁ‘ed it can be left in almost
any state without damaging the leather. 'Cne disadvantage 's the stiff-
‘ "ness and rigidity in the leather is lost Therefore, if v+ were making
a briefcase, piece of luggage, or a product of this type you would want
\ : your leather to be tanned in a vegetable tan}ung process. Vegetf-ble

tanning which uses all natural elemerits,for\example, vegetable oil,

sa) from tree routes, etc. gives you a much stiffer and durable type

of leather. The process in which the leather\ goes through is determined

again by the characteristics that the ¢ustomer. desures in his leather.

The taraiier d2cides which process will be used ﬁo best suit the customer's

needs. The tanning process takes 24 - 36 hour's before the hides are

completely tai...ed. Once the hides are tanned, \they are rinsed with

a water solution to remove any excess chemlcals‘ Then the hides are
emoved from the tanmning drum.

viher the hide starts the de-hairing process it weighs about &5 to 90
sounds but after it is split a-d tanned it weighs about 30 to 40 pounds.
This is still quite heavy for the hide because it is still saturated with
water. It now goes through a machine with two large rollers that
sqflg\ezes about 30Y% of the water lout and then the leather goes to a
drying machine where it is placed on large panels and run through

a huge drying machine. ~ whey the leather is completely dry it will
weigh\about 8 to 9 pounds. This leather is about 6.to 7 ounce leather.

when w tafl’k/about once measurement, we are 'talking‘ about the thick--
ness os the leather. This could be confusing to some people but
briefly, three ouace is equal to 1 millimeter in thickness, therefore,
ab ounce\piece of leather is 2 millimeters thick. Most hides can

be made: tq varying thicknesses; the thickness being determmﬂd by

the setting \On the splitting machme.

t
i

The leather s not at its proper thickness at this time for we have one
more operatipn which is called a buffing operation.

As you recall,\whe: the leather was placed on the large board that
transported the leather through the drying machine it was ‘'pasted’’
to the board. Now-. we have to remove the paste from the hides.
This is done with the use of a buffing machine. The buffing machine
removes paste from the hides so they can be finished.
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The buffing machine 1s nothing more than two round Arums with a sand
paper type m_ateriala“{"‘}ﬁ the drum. The leather is fed through and
sanded o1 both sides very slightly. /After.the leather isbuffed, it then
goes to a stationn where a man grades the leather. In other words,

very good leather, joor leather, medium quality leather, etc. Defects - L
in the leather make the leather go to a poor grade. For example, if

the animal when alive had caught himself on a barbed-w.ire fence, this
would scratch the hide; whe: the leather becomes" finished, this
scratch would also appear in the hide, making the hide a poor quality
hide. s

The leather now goes to an embo3asing machine. If the custoiner desires
a certain grain type, for example, the grain of an aligator, a moose,

or an elephai.t, this grain is placed.on the leather with the use of the /
embossing machine. The embossing machine has large steel plates
‘which are inserted into the machine. Each leather grain has its own
plate. The leather is placed in the machine and then the design is
starnped oi. the leather.

The leather is now ready to go to the finishinf, room. If a color is to
be added to the leather according to the/specifications of the buyer,
it is now sprayed on. The exact color is mixed and sprayed onto the

leather such as a paint sprayer would spray paint onto wood. After '.'/"~
the color has been added to the leather it goes to the lacquer room. ' o
Here a clear coat of lacquer is sprayed over the color at 750°. This A

lacquer finish is designed to protect the leather from scratches and other
abuse. when tae hide comes out of the lacquer machine it is still

very tacky., It is hung on.a rotating horse ard dried, then stacked

and ready to'go to the shipping room.

Before the leather 1'eacl:e/s the shipping room, it may be run through

a press that has a stainless steel plate with different temperatures on it
depending on the amount of sheen which is required. By running this
diece of leather through a heated press it will »>ut.a sheeun onto the — :
leather. : ' ey
The leather then roes to an automatic measuring machine which uses an

electric eye to measure the number of square feet per hide. This

number is marked ou the hide. For exaraple, if a hide measured 10 1/2

square feet, the hide would be marked with a 10 a).d a small 2 to the

upper right of the zero. 1If the hide were 10 3/4 square feet the hide

.would be marked with a 1C a. d a 3 to the upper right of the zero. Hides

‘ ]
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are only measured in quarters (1/4, ./2, 3/4).

The hides are now ready to be packaged ai.d shipped to the customer.
Each order was treated as an individual order with special chemicals

added to procuce s>ecial characteristics in the leather. The order is
now ready to go to the custormer being tailored to his specifications.
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Grade ' o . Date:

Lesson No. 200

" Title of Lesson: PROCESSING AND SORTING - -

Goals:

To Jevelop an understandmc' of basic tanmng processes a.nd
sorting procedures -

Objectives:

1. E‘._a.ch student will identify and brieﬂy describe thé two basic tanhing
procesces., (Vegetable and chemical) and give exumples of where
each process is used.

_2. Given handout sheet, {(characteristics of:hides)-each student will
identify and describe 6 types of hides in terms of sizes, weights
-and uses. ' ' : '

°

Stﬁdenr Actjvities:
1. 'Slidé preserxtation with tape.

2. Discuss - éhargctéristics of hides.. o ' o .
3. Discuss - Kelpful Hints

4, Con;_rersafion with a tanner.

' ;&ssignm_ent:

/ .
- Study - Conversation with a tanner. 4

o

Teacher p'reparat'ibon (film guides; '\aorksheets.»,' field trips, ép’eakérs, etc. )

Set up slides and tape (pro_]ector and cassette recordez)
-Handout: 1. ~ Characterigtics of hides.-
' 2. Helpful h;nts. _ -
T3, Conversa’cionlwith a tanner..

L o \
Supplies-and itesources Needed; -
Consumable |, o Lo Non-Consumable
Prepare Bandout-Sheet ' Arrange for slide projector
‘ a.nd tape recorder
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LEATHER - HELPFUL HINTS

I .Classification

II

111

o B o I -~ 3

A. Hides
;. 1. Large Animals
‘ a. Cow
.b., Steer
B. Skins

1. Smaller-Animals
a. Calf
b. Sheep
C. Kips
1. Small Hides
D. Sides of Leather
AN ‘
1. Grain Side
a. Hair Side
b. Smooth Rich Surface -
2. Flesh Side o
a. Inner Side - next to body
b. Rough Surface

Déscription‘fér Purchasing"

A.  Skin-

- B.‘ Half Skin"

‘Cf Quarter Skin

D. Sized )
1. OniFlesh_SidE _—
2. 1,2, 3, = 6% = 6 1/2 sq. ft.

E. Square Foot

" F. Pound C o

. 1. Scraps

2. Damaged
Storage
.. Dry Place - L
Do Not Fold

. Dark Place
Roll .
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CHARACTERISTICS OF HIDES

grain finish; natural tan
and some reds and brouns,
sometimes ccmes in two or
three tone hides.

Suede is made by roughening
and buffing the flesh side

of selected skins to create
its nap or pile finish. The
process was first developed
in Sweden and named Suede,or
Swedish, by the French. Today
many animal skins are sueded.

" Type - Description Thickness Size
: o (In ounces) (5q. ft.
Calfskin Vefy fine grain, from
the skins of young 3= 4 12 - 15
Covhide Thick, strong, smooth
finish
a. Light 2-31/2 18 - 25
b, dedium . 4 -7 18 - 25
c. Heavy : 8 - 10 16 - 20
Goatskin Thin but long wearing 2 -3 4 - 6
' comes in limited colors.
- Known for its rich red
hue.
- /
Pigskin Tough and durable with 3 -4 5-8
interesting grain -
inexpensive . =
Sheepskin Smooth and pliant rrom 2 -3 5-9
the haired sheep (wooly _
sheep do not produce leather.
Steerhide’ Heavy and »trong, crinkle 3 -« 4 12 - 15

Uses

Finést grain for
tooling.

lfen's and women's
‘wear ; jackets,
vests, upholstery.

Easily carved and
tooled, small
projects

Good for 1arger
tooling projects.

' Dyes well, book"

'bindings,_belts
wallets, small
‘articles.

Hard wearing items
Purses, wallets
book bindings.

Yomen's clothing,
jackets, skirts,
coats, vests.

Large tooling
projecte  saddles.
briefcases, suit-
cases.
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Crade: Date:

Lesson No. 300

Title of Lesson: SAFKTY IN TH& CREFTSHOR

Goals: Develop safe working habits in the craftshop.

' Objectives:

#ach student will pass eith IOO%, accuracy an instructor made
test on safety in the craftshop.

Student Activities: N

Discussion an: demonstration with instructor on safety.

4.  Procedures ‘ O
B. Clothing '
C. V. ork Eabits
D. Equipment
Assigniment:

Make Safety Posters

Teacher preparation (film guides, worksheets, field %trips, speakers, etc.)

Develop Safety Test

Supplies and Kesources Needed : /

Consumable Non-Consumable |

Colored Poster Board
(24" X 24"

Set of liagic Markers




QUIZ
TOOL USAGE & SAFETY

(Name)

(Class)

Directions:

Circle (T) for True or (F) for False. Each sentence involves
a statement on tool use. '

T F 1. The scratch-awl is used primarily as a layout
_ : tool.

T F 2. The safety beveler must be drawn toward you while
cutting.

T F 3. The grooving tool must be started in the middle
of the work and pushed towards the edge.

T F 4, When sewing with a sewing awl, thevleathef
should be clamped firmly in a holding device.

T F 5. When cutting out y;3¥sleafher you should cut on
the outside of the square and should pull the
knife toward you.

Directions:

The #Following questions are multiple choice. Select the best

answer and circle it,

1.

A tool used in layout work is:

a) Stitch gage,
b) Eyeiet spreader
c)_  .Steel square

When marking leather you should use:

a) Scratch awl
b) Magic marker '
c) Stitch Gage ' .

When using the scratch awl t? pierce holes in leather,
place:

a) Two thickness of cardboard
b) Your hand
c) The table top

der the work.
EKC un




Page -2—.

4, When using the leather shears you should: '

a) cut towgrd'you g | o - N

b) - cut away from you '
5. When using thé stitch gage the'ﬁroper procedure is:

a) Roll it across the leather twice .

- b) ‘Roll it across the leather once firmly

c) . Neither one

_DirectionS°

-

List as many safety rules as possible on each of the following/'
tools. . _

]

"Scratch Awl:

Utility Knife:

=3

- Safety Beveler:

’

¥z
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Grade: . Date:

Lesfon No. 400

Title of Lesson: LAYOUT AND CUTTING TOOLS

Goals:
1. To familiarize the students with common layout and cutting tools.
2. To develop safe_ work hakits with layout and cutting tools.

Objectives:

- 1. Each student will identify by name and proper use, 10 comunun
layout and cutting tools.

2. rach student will demonstrate safe working habit;-(ith the 10 tools
which he has previously identified. '

Student f.ctivities:

Demonstrate safe operation of the tools.

Assignment:

<

Teacher Preparation (filxu‘x_guides,"wofksheets, field trips, speakers; etc. )

1. fevelop an information sheet on layout and cutting tools.
2. tiave al] tools o.: iist available for teacher/student demonstration.

Supplies and Resources Needed:

Cor;sumable Non-Consumable




Q

ERIC

Aruitoxt provided by Eic:

;:;Fing

around the template
/

Basic Layout Tools




'
i
i
|
i
i
!
)

Small pieces can be placed close to

the edge of the leatner to conserve

the leather. \

Q

ERIC

s ‘ /

Carefully trace
all holes.

llold template down firmly
while tracing.

around the ins%ﬁe of



-

b TRACING YOUR PATTERN

Cutting with a knife using a steel
square as a guide.®




EATHERCRAFT
"TOOL

1. STEEL SQUARE ; 2. SCRATCH ALL

Used for marking the sewing : Used to _mark leather
path, as a straight edge to aid trace patterrms and pierce
in cutting precise folding and leather.

exact measuring.

3. LEATHER SHEARS

© Used to cuthirregular shapes
in’ leather,

4., UTILITY KNIFE

Used with the square to ,////// '

~cut leather. 5. WING DIVIDERS
o . _ Used for plotting curves.

ERIC

Aruitoxt provided by Eic:




6, SuAP SETTLR

used to attach snaps
to leather. 7. SAFETY LEVELER

Used for skiving anv
thickness of leatler.

~

6. THONGING CHISEL

Used with mallet to make
slits for laciag.

9. SNAP SETTER

Used to attach snaps
to leather.

10, CREASEP

| O Used to crease leather.
ERIC |

Aruitoxt provided by Eic:



11. ADJUSTABLE GOUGE

Used to make Lients or folds. also makes a
protective groove for saddle stitching.

12. HALLET

Used in conjunction with cther tools where
a hammer cffect is needed.

13. STITCH GAUGE

Used in comjunction with
the square for correct marking
and placement of hand stitches
or lacing.

14, LDGE BEVELER

Bevels or rounds off
edges of heavy or light

leather.
15. DRAW GUAGE
Used to cut
leather into strips.
Q

" ERIC

Aruitoxt provided by Eic:



16, ROUKD DRIVE PUNCIi

Used in conjunction with the mallet to
punch round holes.

17. ROTARY IIOLE PUCii

Used to punci holes
for lacing, rivet, evelets
and snaps. lias six
different size punches.

16, SEWING AWL

Used for hand sewing on leather.

19. SWIVEL CUTTICR

‘ Used for pre-
cision cutting of
design outlines

20, EYELET AND GROMMET SETTER

Used to assemble eyelets and grommets.




INDUSTRIOLOCY 2IX0OCRAM

Grade Date:

Liesson No. ___500

e

Title of Lesson; PATTERN LAYOUT

Coals: l. To familiarize the students with techniques of
pattern layout.

Objectives:

Given a drawing board and instruments and instruction in the use
of, each student will complete a pattern layoug of his own choosing.

Student Activities:
Lab Session - Design and Layout of a Pattern.

Assignment:

Teacher preparation (film guides, worksheets, field trips, speakers, .e.E_C_-_)_.;

1. V orksheet on layout.
2. Examples of a project in different steps throughout layout,

Supplies and Resources Needed:

Consumable Non-Consumablz




INDUSTRIOLOGY - LEATHERCRAFT

INSTRUCTIONS -~ MEMO PAD LAYOUT

PART A

1.

Line up the sheet labelled MEMO PAD COVER on your drawing
board using the line near the top as a guide line. Tape
the paper near the center of your board.

Part A is the body (or largest part) of the memo pad
cover and its measurements are 3 1/4" wide and 10 1/2"
long. Starting at the corners xl—f use your instruments

y p— .
to complete the drawing. Remember, your finished pro-
duct will be no more accurate than your drawing.

After the pad is folded each side will be 5 1/16" long
(with a 3/8" space where the fold occurs). Measure

5 1/16" from each edge and make a small dot in the top
line, Using your parrellel edge and a triangle drop
a dashed line from each dot to the bottom line, The
distance between the lines you just made should be 3/8"
--- check it.

Along the left edge of your drawing find the center of

~ line xy. “Place a dot at this point, Line up your par-
- allel edge with the dot and draw a light line to the ver-

tical line on the right edge of your paper.

Measure in 1/2'" from the right edge and put a dot on the
center line, «(This will mark the center of a hole for

the snap.) Use your triangle on the parallel edge and make
a short vertical line through the dot.:

Measure 5/8" in from the left edge (line xy) and place a
dot on the center line. Construct a vertical line 5/16"
long which starts at the dot and goes toward the top line,
Next, construct a 5/16" line which starts at the dot and

? goes toward the bottom line. This should give you a 5/8"
+ line, the center of which is the dot.

PAﬁT B

7, Using your instrumenfs, construct an accurate rectangle
that is 1 3/4" wide and 3 1/4" long.

PART C

8. Using your instruments, construct a rectangle that is

5/8" wide and 2 3/8" long. Using your instruments,
locate the center of a hole that is 3/8" in from the right

I:R:t: edge of Part C and 5/16" down from the top edge.
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INDUSTRIOLOGY PROGRAM

Grade: Date:

Lesson No. 6C0

Vi

Title of Lesson : ASSEMBLING A LEATEER PROJECT

Goals:

1. Familiarize the student with the procedure and techniques of
assembly of a leather project.

Objectives:

1. £ach student will properly assemble the assigned project using
the proper tools.

Student Activities:

1. Students will be involved with the teacher-student demonstration.
Hach student will miake the indicated project.

Assignment:

Naine 5 industries which use leather in some way.

Teacher preparation {film guides, worksheets, field trips, speakers, etc.)

l. Develop a project which will use as many tools as possible,
2. Have a pattern.

3. Fave equipment and leather ready for student use.

Supplies and ilesources Needed:

Consumable _ Non-Consumable




Basic Layout Tools

Tracing around the template

ERIC .

Aruitoxt provided by Eic:



USING SNAPS

Two methods of punching the holes:

Using a rotary punch.

Try to punch hole so the parts fit snugly.

Using a drive punch.







NOTE: Check proper placement of post and eyelet before setting
spring and cap., (Make sure they will snap properly.)

— s
—md
-
P-_-\._-._
CAP
1 IILIELIIILI IS LIR191, 00,1057 52 40 gotredd g8 goey s
— EYELET

O —(@)-
. SPRING
o
A POST
L___ (o) —




YELETS
GROMMETS ¢

RIVETS

Rim of eyelet should
be pushed through
from the grain side.

!
c@

(=2

a) Setting an eyelet. b) Top and hottom view
of set eyelet.

This tool can be
used for grommets
and eyelets.

ERIC

Aruitoxt provided by Eic:




sROMMETS

R

Lining up a grommet to be set.

RIVETS

i e =

- %
a) Rivet parts. a) Setting a knobby rivet.
b) Rivet being set using a mallet, b) Set knobby rivet.

¢c) Set rivet.




STEPS IN SEWING BY HAND

PREPARATION AND TECHNIQUES

Skive with a safety beveler making certain
that you cut away less than half the thick-
ness of the leather on the flesh side of
the hide along the seam edges.

The heavy leathers can further be prepared for sewing by
hand by making a slight indentation or track for the
stitches to lie in. This is dome with a tool called an
edge creaser. A smooth pointed object can achieve the
same effect.

Using an edge creaser.




Place the wheel of the stitch gage on the leather
and make sure that one of the points of the whael
i8 resting on the corner mark. Then, using a
ruler's edge as a guide, push the stitch gauge
firmly forward for even marking,

Note: Distance from edge
3/16"

B i

R e

Pierce with scratch awl
wherever you have previously
made a dot with a stitch gage.
Use heavy cardboard under your
work.

Q

ERIC

Aruitoxt provided by Eic:



The runnihg stitch

The cobbler's stitch

The overcast stitch

The back stitch



hse the reel and insert needle through
roper distance for width of stitch

ed. Now slowly withdraw needle, part
Frut, holding finger on reel. This will
B a2 loop on opposite side of groove in
le.

t this loose end through loop. 1ilolding
eel firmly so it will not turn.

.pull needle and thread with equal

e in opposite directions to form the

h. Sew with needle in the same

ion at all times.

¥ou have the first and second stitches.
arting a new stitch proceed as before.

ERIC .

Aruitoxt provided by Eic:

Put thread through needle about 1/2".
Hold ¥forefinger firmly on reel so it
will nmot turn, and insert needle through
material. Now notice that you have a
short thread end on opposite side of
material. Pull this thread out about

18 inches or {wice the distance of seam
you want to sew,

Now..with locose end of thread in one
hand. Grasp awl firmly with the other.
(Hold reel with forefinger so it will
not turn.) VWithdraw awl till it has
about 1 1/2 inches of thread between
material and point of needle. In this
position, commence the second stitch.




LACING

BEGINNING

Take up all slack lace by pulling the stitch up tight. Continue lacing
as shown.

LOOSE
LooP

/ BEGINNING
: STITCH

Lace nearly around the project, but stop when you have two holes to go.’
Your next stitch should be a2 very loose one because you need to prepare
to 'tie off' the last stitch.

At this point, you should have one hole as yet unlaced. Look at the
picture carefully. As you do the last stitch, lace up between the pieces
O of leather and through the first loose loop, as shown.




Pull the first loop tight over the end of lace as shown.

A small drop or rubber cement at the point where you cutt off the lace

to make a new end will insure a tight lace. (Make sure your rubber cement
is between the pieces of leather.) Then, cut off the end of the lace and
flatten the lacing with light taps from your mallet.

O

ERIC

Aruitoxt provided by Eic:
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The Whipstitch.

Whipstitch lacing around a corner.

THE WHIPSTITCH--this is done by putting the lace in a needle
and gluing the other end near the ingside seam as with the running
stitch. The needle is then brought fr:u the back into the first
hole, out the front, over the seam and into the back of the next
hole. )

o o © 0

‘I'he Running Stitch.
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Florentine lacing.

THE FLORENTINE LACE--this type ie done with a softer, wider
lace that covers the edges of the seam while doing a regular
whipstitch., It is the width and texture of the lace itself that
gives it a different look. It folds up as it goes into the holes
and widens as it covers the edges of the seam. It is done in the
same way as the whipstitch.

Since the Florentine Lace is softer, it can be done on corners
by simply going into the corner hole thrze times with no difficulty.

If you prefer, the hcle near the corner can be laced twice and
the corner hole twice as with the shipstitch. Both stitches are
ended in the same way, leave half an inch excess and glue.




Top view of the double cross-stitch on a flat seam.

THE DOUBLE CROSSTITCH--This is a very attractive lacihg technique
that uses two laces at the same time. Start by gluing the two lace
ends right near the inside of the holes and put the other ends into
two lacing needles. If you prefer, you can use one long lace with
needles at both ends. Draw the lace through the first hole and
leave half the length on each side of the leather.

The stitch is done by putting the needles through the same hole,
either both at once or one at a time. Then they are crossed over
the edge of the leather and inserted into the next hole:




|

Starting the buttonhole stitch.

O —

Second step in the buttonhole stitch.

THE BUTTONHOLE STITCH-~-is a more complicated lacing method
that forms its own edge to completaly cover the pileces of leather
where they are joined. It's started by lacing a needle, bringing
it through the first hole and leaving a three inch piece of lace
sticking up. The laced needle is then brought from the back and
the lace 1is wrapped once around the three inch piece:

Tte needle is thexn put into the second hole and through the
stitch made just above the second hole:

Then it is tightened:

% o

Q . htening the buttonhole stitch.

)

IToxt Provided by ERI



First stitch undone leaving a loop.

Ending the buttonhole stitch.

.t

Lacing a corner with the buttonhole stitch.




INDUSTRIOLOGCY PrOGAM

Grade: Date:

L.esson no: 700

Title of Lesson LEATHEK IN INDUSTRY

Goals:
1. Familiarize the students with leather in its relation to industry.

2. Familarize the students with the uses of leather and the occupations
related to those uses.

Objectives:

1. ifach student will list 5 major uses of leather and the occupations
related to those uses.

2. Kach student will express orally his understanding of the leather
industry.

Student sictivities:

1. Group discussion of job opportunities in the leather industry.

Discussion Points:
1. Job Availability
2. Security
3. Pay
4. V.orking conditions

Z. Discussion on the pvo's and con's of imported leather goods and its
effect on our economy, the emphasis to be placed - on the diminishing

show industry in the United States.

Assignment:

Eave the students bring to class ? or 3 examples of leather products.

Teacher Preparation (film guides, worksheets, Field trips, Speakers, etc.)

1. Possible field trip to a leather industry.
2. Tape and slide presentation of a visit to a tannery.
3. FEandout on leather products and related job opportunities.

QO ies and Resources Needed
Consumable . Non-Consumable




IIIDUSTRIOLOGY PROGRAIi

TOOLING AND CARVING

Goal: '1. Develop an understanding of tooling and carving,

2. To be able to properly demonstrate an ability to use carving and
stamping tools dafely.

Objectives:

1. Each student will describe the various operatiors of the carving and
stumpling tools previously rientioned and used during classroom discussion.

2. Each student will perform a given number of operations as indicated on
a handout sheet.

Student Activities

1. Discuss the operations of each tool described.
2. Discussion of name and safe use of each tool.

“

Teacher Preparation:

1. Develop a handout sheet to evaluate performance objectives.
2. Develop a handout of carving and 'stamping tools and their operations.
3. Prepare a demonstration on the various operations in tooling,

Resources Needed: (Optional)
Tandy Leathercraft llagazines
lfaking It in Leather, Haves, Vincent, il.
Working vith Leather, Parker, Xenia Ley
Leathercraft, Zimmerman, Fr V.

Supplies Needed:
Assortment of Tooling and Carving Tools
Patterns or Templates
Sponges and Bowls (Plastic)
4" x 4" wood work blocks with hold downs (tacks)
Leather swatches

Assignment:

The student will, using a template, pattern or his own design, tool a
leather project. -




INDUSTRIOLOGY PROGRAIM

FINISHING
Goals: 1. Develop an understanding of the finishing of leather
2. Develop a safe and practical knowledge ol the steps involved in
finishing a leather project.
Objectives:

1. Each student will describe the various methods and materials used
in the finishing of leather.

2. Each student will be able to properly finish a leather project using
at least one method described

Student Activities:
1. The student will, using the methods described, treat, dyd, lacquer,
etc., his project or similar item.
2. The student will discuss and explain the various methods employed
in the finishing of leather.

R

Assignment: Have the students prepare a poster showing the effects of different
finishes on leather. (Group project)

Teacher preparation:.- .: S
1. Develop samples of leather using different colored dyes, paints,
stains and finishes, etc. ‘

2. Develop a worksheet of all the processes of finishing with the
advantages and disadvantages of each.

Supplies Needed:
Leather
Dyes (Different colors)
Paints (Acrylic, oil)
Stain
Felt tip pens
Lacquer
Leather cleaner
Saddle soap
Sheeps wool applicators
Leather Wax




INDUSTRIOLOGY PROGRAM

FINISHING TECHNIQUES

NATURAL

NATURAL
(with saddle soap)

DYED

DYED
(buffed with saddle soap)

DYED
(lacquered)
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