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lessgns deallng with a-history of enerqgy in the Onited States for use

. in grade eight and.nine social studies, science, and mathematics
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courses. The lessons were devéloped by teachers..The overall
objective.is to ‘help students understand the present necessity to
reexamine and perhaps alter our present energy patterns. Students
stfdy atout the impact that the: d;fferent types of energy used froa
colonial times to the present have had on 9.S. culture and learn
about the physical ‘properties of wood, coal, and oil, particularly
about the abillty of these substances to give heat. The activities in
vhich students are involved: include answering questions based on
,sqort'reading selections;’ gathering and interpreting materials from a
- picture; comparing-the uses of energy by a colonial fara family and
by a family of today; constructing a can calorimeter; dearning hov to
Betermine the enerqgy content of vqfd: applying the prifciples of

a

'scientific motivation to energy d

a; constructing and interpreting

graphs; laklng a model of a ‘Steanm turbine; and learning how to

determine the heat content of oil. The amount of time needed to teach

each lesson varies from.one to four classroom periods. Each lesson is

self-contained, and includes instructions for thi teacher and student
h

materials. The eight lessons ‘are organized into

ree units: (1),

Aperica's Wooden Age (1650-1820);: (2) The Coming.cf Coals (1840-1920);
“and (3) 0il: Bright Promise (1880-present). (Author/RN) \
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contract #EX-76C-10-3841 from thé Education Pro-

grams Branch, Office of Public Affairs,. the U.S.’ .
Energy Research and Development Administration

(now U.S. Department of Energy). The NSTA

. prOJect staff is .as follows: ‘.

John M. Fowler, Pr03ect Director
King C. Kryger, .Associate Project Director’
Helen H. Carey, Editor-Coordinator )

"The Energy’hlstory of the U.S." is the product of
a writing 'session held at the Unlver51ty of Maryland
during Summer 1977. The following weére the maih
contributors to “this un1t . -
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Evelyn Brown (Math) Advisors:
Herdon Intermediate School Dr. JohnU}ayman
Fairfax County, Virginia Physics Devartment

. University of Maryland
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cooperation of the National Council for the Social
Studies (NCSS) and its Executive Director, Brian i
Larkin. The NCSS has suggested teachers and con-
sultants to us and has assisted in evaluation and
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this w1ll change.

" the. physical properties of wood; coal and’oil, par- -° \\’

i e L B o " ’ '
?,‘ ’u -, . ", » > IR . .
R "x'}"ﬁt’ ' L.
g ' . . .
- BRAH’ g
AN ENERGY HISTORY OF -THE UNITED" STATES T - .
-, . o e . \5_‘
Today, as in the past, the United States depends .
on several primary sources of energy to satisfy e ..
{ts large demands. The‘historical part of the T
energy ‘story covers two almost complete trans- ’ AR
formations of the nation's. energy base. The first ' .’
occurred around 1850 when the nation changed’from g

* wood to coal. The second occurred after. World

War: II when the nation moved 1nto the Petroleum -

’
. *
.

Each of the earlier energy eras the age of wood and
the age of coal% affected thé:bthure of the time period,
Each of the changes in primary energy source was . .
bpﬁﬁgﬁt about by the interaction of changes in N
technologies, populatién growth and the availability

'0f resources. ., Each transformation brought both

benefits and harm to the society.
Since World War IIathe U.S. has llyed mainly. in
an oil based culture. There is much evidence that

-

,Thls is essenkially an hlstorlcal unlt. VIt is

aimed at -‘giving the $tudents-ah understanding of the
influence Qf the type of energy used on the culture
and the impact ol energy change.” 83tudernts study.,

ticularly the ab111ty of these substances to give
heat. The students have practice with the mathe-
matics necessary to understand energy conversion. = ~
It is.hoped that'cultural and historical perspective, )
along with the mathematical and sciemtific_ knowledge,

'will help the students understand the present neces- o

sity to reexamine and, perhaps alter our present
enerqgy patterns.

AMERICA'S WOODEN AGE .

- (1650-1820) ' .t
. - . ’ '
Target Class Brief Description
Social Studies . Through pictures, mdps and .
- readings students learn the
_relation between energy .and v
.cultural patterns. . /, .
[ ] * . 2 i s
Science Students examine the energy .

+ content of wood by constructing |
a"Calorimeter, reading a“ther- i

C mometer, and weighing a given- |
amount ¢0f wood,

.
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. Target Class

Social studies

-

" Science

Target Class

L)

Social Studies

Science

THE COMING OF COAL
{1840-1920) '

.Studepts develop tentat1ve

BRIGHT PROMISE
(1880-present)

Students calculate the energy
in wood and develop an in-
creasing ability to work with
large numbers. .

‘Brief Description

.

hypotheses about why the na-
tion changed from wood to coal.
and ther test these hypotheses
with data. {

formation of coal, the dif- .
ferent types of coal and how

Students learn about the N |
i
1

coal is used in the production
of electricity. - .-

i
Students interpret various kinds
of graphs, and_ then constrqct

a series of graphs usigb ’ .

. -
kS . :

. - .‘

1

energy-related data.

Brief Description

needs and technologies thaty led
to the increased value and ‘use
of 0il. They‘predict changes in
the culture if the present oil
conswmption, price rises and
imports contlnue.

The students examine the cgfnging

Students conduct a lab acti-
vity to determine the heat
content of oil.

!

T
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Target
Audience

Time Allotment

Objectives-

Materials

Teaching
Strategies

veloped,

The Colbnial Period »
AMERICA'S WOODEN AGE (Social Studies)

LI . -
The period from the founding of the country to
the three- -quarter mark of the_ 19th "2entury -can

be understood partly in the llg f the primary
energy saurces available to thepeople. "These .
were renewable resources of the sun,.wind, water
and wood as well as animal and muscle power.-. The
interaction of human needs and wants with the re-
sources of energy helped to ,shape the culture of
the developing nation. s dew technologles de- .
as population grew and as-desires in-
creased, new sources of eriergy were needed. -This
lesson ends w1th the shift, _to coal power.

8th grade secial studies.

Two-three cIass periods..
Students should be able to:
1.” State reasons for the reliance on wood
*and animal power.
2. Make inferences from a variety of data.
3. Identify attitudes about enerxgy use from
4

S

selected primary source material.
.. Explain the relationship etween energy
_-use and various cultural patterns. -

-Dlttoed copies of the Student GU1de

]
Begin the lesson by asking ‘the students to visualize
themselves in a forest wilderness with.a few simple
tools such as a saw, ax, pick, and hand plow/ They
wish to farm the land What tasks -mustr be done?’

Who will do them? How? Would you like to do this
kind of work? Why? .
L] q' .

te



S |
B Jl * .
f~, - . x- ! . .
l » ’ . ) (
fo help the students reallze the enormous effort
that goes into clearing land you could have them’

. - ‘ ‘i" flescribe experiences of chopring wood or carrying

. ! ood for their fireplaces. Perhaps if there are
. ' Jooden desks in the room, the students could
;arry the desks to see how hetivy woed can be-

’Pass out class sets of student Hand-Out 1, ."The

rDeath of Trees. Have students read the selec-

&tlon and then answer the questlons (Answers
to the questions can be found in the Teacher's

’

-§>G91§e.)

3




. L]
’ . . The Colonial Period
) AMERICA'S WOODEN AGE (Social Studies)

. v ~

. o THE DEATH OF TREES . ‘ ' 5
oo (Student Hand~gg; 1) -

. .
.
.’ -
. . 4 . v -
- ~ " T 2
Y . . i %
.

Until the Elizabethan days (the days )
when Elizabeth I-was the-queén of England),  |r .
there had been a very low level of energy - A
use throughout Engldnd. There was. enough
fuel for everyone ‘to help themselves and
move on when supplies ran out.

} ﬁii‘» ) Phe fuel . was wood, and wood was é?ery; ' .
’ s - where. Whole foreéts covered the hote
- counties. It needed no processing... It’
¥ , ¢ - provided for .all the needs in the home and
R ) for the few young industries that existed
K then. No one noticed the sharp rise in
- ‘ energy demand and the sharp rise 'in wood .
' - cohsumption (use) until the wood began to i
\ run out. ' '

* By the-1550's, the wpods of several
counties were all used up, and the ground
had been converted to pasture... more and
more remote forest areas were opened wup ‘
and used up, and as the' supplies ghtank, *
«the growing industries moved ot after
Fhem. Iron works were set up in the middle
of fdrests.: L T ) : ’ (

. '  d e X
, When even the foresEsibf Scotland were
destroyed and supplies came to an end, what
followed jcame close to a“national disaster.
) Over whoéle ‘areas of the British Isles the
‘ . . use of wood for heating homes.died out be- _
' cause, there was barely enough fuel for ' <
cooking... most of the population lived at ‘
. a subsistence level or starved: This was
] _the energy supply situation :
. -
: ) "The Death of Trees”, Ah Index of
*° ' Possibilities, John Chgsterman, et
al.~ Pantheon Books, Nzw York, 1974,

T op. 92. . )
- -
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~ . .
Answers to Student Hand-Out 1 ‘ ' '
_Student" Questions i .

, 1." When and where does this account take place?
(British Isles, 16th century.) . T
2.. Vhat was the most widely used fuel at this ~<
time?- Vhy was it such a gqod source?
(Wdod; 1t was available 4n great guantities. - .
/ It was also- free ) P - S
o o 3. .What were some of the uses of wobd daring thlS
time? (Heating homes, cooking food, some new
industries.) » . .

‘, .

. , . 4. According to the reading, what did the- people
’ do when the local supply of wood ran out?
‘ ‘ , . (Voved to new areas. ) -

. . . " 5. Why was there no attempt to conserve (save)
) . forests at this time? (The people believed
Lo that there was an unlimited supply of wpod ) .

6. The reading suggests that the demand for wood
‘ increased after 1550. What reasons can you
. ) give for this? (Growing industry and growind
o ©  population.) ’
.

' ‘7. The reading states that when wood ran out many
‘ people lived at subsistence level or starved.

Explainwhy you think .this happened.

(The number of animals that lived in the forest

gecllned as the,forests disappeared. Traditioamal

Jjobs were no longer available.)

4 8. Why did the industries clear the woods7 (To get

) at the coal which was necessary for 1ndustr1al-
lzation.) :

. -

9. Although some people suffered when forests were
c¢leared, some people benefited. Describe who
might have begefited. (rThe people who worked

. ~ ,in« the new factories, .the owners of Factories,
- . ‘ the people who used the products of the factories.)

10. Can you think -of an energy situation today

- that is similar to England's in the past?

- . . (Students can discuss the oil situation.) N
‘13 )
A

"




. "~ Activity 2. This activity asks the students to consider the b~
S attitudes of two groups of people ‘toward the same
’ resource - .wooded land. They are asked td see
’ ' " how this attitude affects the 11fe style of the

oo " two groups.

L - - - o ~
- DI -zHave studehts read Hang-Out 2: ''The Indian.
x ' _ View of the Pilgrim Landlng and "ngllam Penn" )
) v » Then answer the questions. _ . ,
’ * - .. °
- v ) ’ : h . BN
Al - I .
. * - .0 -~ /
. gl
Y ’ N -
< . . .’ : i
] - R - s . .
, ) .7
. .
* - - a ~ [
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¢ i .- (Student Hand-Out 2) ;A

.

THE INDIAW VIEW OF THE PILGRIM LANDINGS .

'

-

_(The characters in this story are fictionmal, but ‘the storg 1s

based on a true event.)

"Grandfather: " said the small Indian lad "I have been. .
to Plymouth What happened there?" B

_The ‘chief spoke softly and sadly "I asked you no£~t
tHer&, but now that you have... I shall tell you the s

" "I wassa smatl boy when the white man came to dur

saw the small speck,at sea become a huge canoe with white blankets '

- to catch the wind. Then the white man landed. What a strvange

-

sight they made! As we watched‘from the forest, we wondered why
they .had come. We watched them chop down our trees Somg of the
braves said that]it looked like they had come only for flrewood -

_and would.soon leave. At first they seemed to be afraid of us.

They told us there would be land enough for us all, and we cpuld
live side by side like 'brothers. We s1gned a peace treaty with
them and taught them how to plant corn. Wlthout us, their village

would have failed the first year."

) ‘ Inquiry USA 4? ‘. .
+ N . . { Ralph Kane and Jeffrey Glover, s
- - Globe Book Company,’ New York
{/» 1971 PP .- l3 14 ‘

e

VILLIAM PENN: THe New Land

'y

" plages produce large crops of vegiiables and gnain We produce.

/ .

The soil is even richer than we had hoped Even the poorest’

from thirty to sixty times as muchjcorn as in England.

. ;>

The 1and requires less seed to produce a cr?émthan in Enéland

"% We also find that everythlng thdt - groWs well 1n Enalanq grows

‘'well in the colony - corn; roots,’ wheat, barley,_oaue . onlons,

garllc and Irish potatoes

- . .
\*x

* L) ' 3 A,..'
« . Qur cattle fa;ten up for market on weeds and there is plenty
of hay forpthe winter from our sWamps and marshes N
. . ] o - ’
W . . ” ’
va— _ ) L]
12 v
«J
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« Answers to Student Hand-Out 2
- Student Questions ' ] T
‘ ¢ © 1, The chief spoke of a huge canoe with white
. * blankets. What did he mean? (A sailing ship.)

! \s 2. Why was the chief sad? *(The settlers brok? ‘
R 3 ‘. ] “ the treaties. THMe Indians and the settlers’ 1 ('
. £° Could not seem to share thw land. The settlers .
re cutting down'a lot oﬂrthe trees.) »

““What uses d1d the Indians have for the forésts? -
- . (Flrewood and canoes.) t
4, Why was Wlllram Penn so happy with the land
s i in the New World? (The land was very rich and
could produce crops without too much~e££%rt .)
. P +
) 5. Why did the settlers cut down the trees? |
(To use the wood. To clear the land so that |
they could plant crops and to have room for ‘
L ‘cattle to graze.) * . |
' “ 6. Compare the atti%udes of the Indian Chlef with
. . William Penn aboGit the use of lané and trees. .
/ (The Indians lived within the fprlest, using ‘
anly what they immediately needed. The settlers
‘ > . ~ cut down the forest to get th.e land to produce .3
|

more—food.)}
‘ 1

A M




Activity 3

Answers to

Student Questions,

~

3

This activity asks. the students to gather and

-interpret materials from a picture. . Have students

look carefully at the picture and then answer.
the following questions,

Student Hand-odt 3 y

1.

What are—the uses of wood in the p1cture7 .
(Students' answers will vary,; but should in- -
clude specifics. under these headlngs- housing,
energy', tools, furnlture, etc. ) ~

- 3

What are exampla‘ of energy belng used in th
picture7 (Boy carrying wood, man chopping wood, |
wood burning inside and outside, and woman - -
churning butter.) P

What examples show that human muscle power was
used to produce the necessities of life?
(Butter churn, handmade furnituréh spinning
wheel.) <. ’

Why were wood and Human energy used more in-the
colcnial period than today? (These. were the
only resources available; machines and, tools
were 51mp1e and did not need other forms of
‘enérgy. )
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/

-

.between energy aise and cultural patterns..

content in wood. . These labs compris%\the next-: -
section of this unit. . ) E
.
4 . ——
3) & -
- ”.
i ~.i.’.
‘.
- . > .
’»
. -,
® '
t s
t f‘}
1, . v (
v
' '/“ .
- : .
L Y ot .
= L}

N
5' . -~ . l

This activity asks the students to compare the
types an

g

uses of energy in two different cultures

.the colonial farm family and the family of today.

The” student is also asked to examine relations =

-

Distribute th& " "Diary of a Colénial Farmer”. Hadq

“stydents read the selection ‘and answer the ques-

Then have students com-

tions on the worksheet.

plete the same worksheet for their fdmilies.s o
Discuss with the class the differences in types
of energy in the' two time periods. How do family
roles and patterns differ? What makes a family .-
wealthy today? -, C e

v

E
i
J
|
;
»-
1
-
-
1
b
;

P
\ N
This might be. a good time to encourage your\ - -
math teaching colleague in the ugit. The math
sportion of this %ggi eomprisés'StudentAActivity%
7. This is mainly intended to involve; energy-
related problems and reinfofce math -skills |
traditiondlly developed in 8th grade. K Ideally,
we would like to see the science-teacher, the
math teacher, and you, the:social studies teac

team up or correlate the teaching of these seg-
ments in AMERICA'S WOODEN Acgzpart of this unit.

T .. -
o - -

s, - T~

| -

4
3 S
Y i
LY .

J

For the science teacher we haye a series of ex-
periments that help students discover the energy
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’iStudéyt Hand-~-Out &.

[4

Read the seledtibﬂ‘below. Theﬁ fill»in §£e cﬁért

+

using the infarmagion from the Diary.

’
’
.
oy

'6:00 am

i -

\\;SUO am

'11:80 am
“
¥

12:00 pm

12:30 pm \

. Diary of a Colonial Farmer;
1-. 4 ) .
5:00 A

< N
, A !
Got up and fed the oxef, pigs and’
chickens. Wife started fire and .
cooked breakfast. A cold morning.
Frost everywhere, Milk d,;heSCOW,-
’ 4 v

Ate pork and buttered cornbre
for breakfast. Have to make
another chair sp ‘eur youmgest child
will have a place to sit. Maybe

I can do it tomofropw, '

Hitched up the/o-xen, w to the plow.
aStarted to plow half our field.. ~
Will ,have to get ready to plant !

wheat and coyxn. Hope to plow the
other half next week. . LT

Weather finally warmed up some.
_Wife and children spent the morn-
ing hoeing in the garden. on
the time will-come to plant onions,
melons... Finally finished plowing.
Took oxen back to the barn.

»

about making that needed ‘chair.,
Had fruit, salted pork, and corn-
bread for lunch. S

Finally,had lunch. Still thinking j

Went to work in- the orchard. Hope
the blackbirds don't eat too fwuch
of the fruit. Have to cut off all
the dead limbs on the fruit/Trees.
Only workéd on some of the trees.
After c[eaning up the lunch dishes,
wife spent the afternoon spinning
thread. We all meed some new
'cloths for summer. I'm thinking
about trading a pig for new shoes

JiE S : . for the family. Haven't got time

to make shoes. Children.finally
got to. go fishing. :

d -,

19

-
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o o ' ‘ ., Student Hand-Out 4 ’

¢

p

‘ Dlary of a’Colonial Farmen T at 4
r - (céntinued) :

At

¥
o
W
[en)

e
8

Too tired to trim any more fruit
> .. tffEs. Had hoped to remove some.
i tree stumps from the field. May-

Co - be I can get to that before too &

‘lgng. Neighbor Thomas will help.

Last .week I helped 'him pull up

. stumps. Wife began to prepare .

. supper. I'm glad children caught

'fish. We'll have them for supper

with some boiled eabbage Y-

>

: < A
5:00 pm ALl of ug had Bupper. Still N
' thinking about making that -chair. .
Wife 'and children got supper, Lo
dishes e¢leaned up. Children
' brought in, some firewood. I milked
" the cow and fed the livestock again,

w 7

7:00 pm- °  Started to get cold again. Said’
ao ' evening prayers and children went
to.bed. I repaired a broken plow
-~~ and wife patched some clothes.
Reminded myself to get wo»d for*
that chair:I must make .

8:30 pm Wanted to clean my rifle first,:
but instead used the remaining
v light from the fire to write im
gimy dlary and read the b;E};'

9:15 pm Sq tired. .Went to bed.
o _ N
( "The Life of the Farmer",
: The Americans, Edwin Fenton,
Editor, Holt, Rinehart and .,

o Winston, New York, 1975, .
PP. 45-46.

"7y
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: Answers to Activity 4 .0 ) .
.¢~ Student "Questions ; : - i
L + Energy and Cultural Patterns; The Cologial Fa*m‘» ,

¢

.Using the information ¥rom the diary, the plcture
.o of the farm family and the previous readings,

~ complete the following chart. >
. 1> What sources 'of energy were available to -
the setjlers?
K . , (Wood, water, animal and human power.) ’
> 2. " Show how the follow1ng tasks were done by ‘
.the settlers. What energy was used in these 4
tasks? 1S
o ‘ a. Producing food .
- J " (children fish; father clears. land by
. T2 . oxen and hoes by hand.) : .
: b. Preparing food y .
(Wwood fire for cooking, all food prepared
' at home, wamfan churhs butter at home.)
T . c¢. Building homes and barns - .
» . : (Ffuman enérgy.) « s,
’ . S d. Lighting and heatingyhomes
’ . ‘(Wood hand carried?)
4 ) e. Preparing clothing.
. \ * (Wwoman spins by hand and makes shoes by.- hand.)
. : . f. Making furniture
. ‘ . (Father carves the furn;ture by hand.)
/ : 3. Liwt two Jubs performed by each member o
) the familv. .
1
¥ a, Mother -
) (§pins and cooks.) . o .
. \ b. Father oo _
"L ) (Clegrs }and,\farms.)
. c¢. Children - . -
. ¢ i - (Carry wood, fish.)~NJ -
- ' 4. 1In the colonial period, what made one family .
. . ~, wkalthier or better off than another? :
. (The number of people who could work, the
-' » health and strength of the family members,
/” . Yhe amount of land the family could cultivate.)
. : ) . ;
! . ¥ e
7 1
~‘ .
- E
8 ¢ 21
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- Overview
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Target'

Audience

Tipe Allotment

bbjectives

-

Background

Information

-
»

N

.
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A

. AMERICA'S WOODEN AGE (Science)

! 3

After serving as the main source of fuel for
many centuries, wood was largely abandoned
when technology made fossil fuels more widely
available. With the increasing importation
and rising cost of fossil fuels, however, wood

. may again become a viable alternative fuel

This possibility is raised in this lesson as
students examine the energy content of wood.

t -
8th grade science. ™. . e

14
- One-two class periods.

Students should be able toe
* 1. Censtruct a can Calorimeter.
2., Read a thermometer accurately.
' 3. Weigh a/ giveh amount of wood. .
4. Determine the energy content of wood:

»

In the years 1850-1860 it has been estimated
that 17.5 cords of wood per year were used to
heat the typical American hodme. Although wood
is no longer an importgnt fuel as “far as’\Ats
percentage contributed ncenned large
amounts are still burned.’

The fuel values vary for different types of
wood. Hardwood (oak), has more heating value
than soft wood, for example, pine. Heating
values per cord of wood lso vary greatly.

For example., two pound§ of dry hardwood have

about as much heating value as a pound of good

coal.

17



/ ﬁ . . g ( .
. |
1 small cardboard orange Ju1ce can/metal bot-
tom ‘ . » »
1 stirring rod ' o
1,larger juice can
1 ring stand with clamp. .
100 ml water- ' -
. o 1 thermometer - 10o - 110° ¢
o . wire ‘screen . T

. Co platform balanc . .
' wooﬁshav1ngs (different klnds) i '

P

.

' ‘Opening the ' Ask: T o ' L

"~ Lesson " "What kinds of wood do you burn in your
Lo ’ f1rep1ace7" "
Do you think all wood produces the same - i
amount of heat? Why or why not?"
.(Hardwoods have more heating value than "
soft woods )
- RN
. '~ Tell the students that they.will now-do a lab
. ‘activity to determine the heat content of wood.’
Developing the Divide the class into small groups of 4-5 - .
Lesson students\gach. Distribute the materials
_ : needed fod the lgb and the Lab Act1v1%§ :
- Sheet.. Review the LaheActivity Sheet with the .
. ) students. Then allow the students to do the o
- . lab. . ' E »
Concluding the Students may be interested fg\kqgwing why
Lesson - ere were different results even though
’ tbey had the same mass of wood shav1ngs
ks ) Refer to the math section (number’3) if
~ .students are iunterested-.in determining how Y
many Calories of h®at are needed to heat their..
) “home . . °
. ' )  J
Ask what other factors might explain the dif-
ference. Ask how the types of wood differed.
“ Lead class to 'a generalization that shows R
. resinous wood has greater heat content than .
- non-resinous wood. .

> -
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»
lMaterials

(per group)

A0

Prccedure -

J

- ¢ )
N \
4 - r N
) Y ..
% .- Lab Activity Sheet ,
. 5 }_ 4 . ‘
Ve . 2 .. " 8
- oo [ o
AMERICA'S WOODEN AGE (Science)

AY

. 'u/ c L

-How Can We Fina the Enérgy¢Content in Wood? )

"1 small cardboard Julce can with metal bottom .

1 14 oz. juice can o )
1 Fing stand . . o
100 ml, water . i ) .

wire screen

1 thermometer

1 platform balance .
1 glass.stirring rod .
‘wood shavings (different: kinds) -

graduate cylinder, . '

(Note: To aid ip setting up the apparatus .- Lo
see dlagram on next page.) o o
A

1. Cut a piece of screen w1re as shown in
diagram (next page). ° N LD

2. Bend the legs of the\bi{e dowm‘and the.
sides up - this will prevent the wood\sh%ylngs (
from fallino off.

L
-

3. Weigh 2. 75 grams of wood shdvings ‘and care-
fully place them on the wire basket, . )

t. "Set a match or two in the wood shav1ngs, ) '
© (for easy llghtlng)
\

PuncH 2 holes in the 'sides of the small juice

can near the top rim. Put the glass stlrrlng

Ln

rod through these holes.

Attach to ring

stand (see\glagram) ’

6. lleasure out 100 miltiliters of water.'
it into smaller can (1 ml.

or .t kg).

Put
of water = 1 gm
Pecord on data sheet. - .

oo
aik

“4




A

7.

8!

10.

€

”

11.

12.

13.

14.

15.

N L}

Take the temperature of Hy0 before heating.
Record on data sheet )

Remove the botfom from the 1arée can.
Ignite the wood shavings and, quickly place the
larger can over the burning wood shavings. >

Lower the ?mall can into the larger can using
the ring clamp. ’
~ . M . v
Use your thermometer to measure the tempera- :
ture of the water after heating. Record on L
 the .data sheet. ¥ 3 ) . \ ¢
Record the change in the temperature of ' . . -
the water on the data sheet s .
Mulciply the temperature cbange x»the mass e, '
‘of the water x .00l to get the heat gained ’ |
by water. - Record on data sheet. ‘(The .00 . * T
is ferwchangmb grams x Celsius to Calories.)

Find the heat content of the wood. . .

heat output ) T« T ) o

mass of wood - ’ : |
. . . . ]f

‘Record on data sheet. . ( . .. b

An approxisdte value for the heat content of < "

wood is 1250 Calories/lb or 2.76 Cal/gm: - .

How do .your experimental results compare

with the accepted value of wood? “ .

Percent difference = exuerlmental results .
accepted value

[ L 3

{)’-' ~
~ s )
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‘ A;Data Sheet and,Calculations - o

i -~ M AN

» L ° / v-"
S
X

1. Mass of water 100 ml

100 gms or = 1 kg

2.75~gms .- - '
——

3. %emperature of H,0 before heating

Mass of wood shavings

‘13.5°¢ (may vary)

4, Temperature of H,0 3fter heating 50.0°c (may vary)
‘ 5. Temperatu*e change of HZO (Numbers.JEpend'on
wood type ) o )

- . ’
o

6. Heat galned by HZO = temperature charige x mass
of HZO x 1 cal/g-c® =
26.57¢ x .100 k¢ X 1 Cal/g ¢

t

3.65 Cal

heat output = -
i masg of wood

3.65 Cal = 1.36 Cal/gm °*

2.75 yum TR 1 -

1

Heat cdntent of wood =

~

P8rcent .difference = experimental results =

accepted vadue .
1.36 Cal/gm = .49 = 49% .
2.76 cal/gm-

Sample‘*Answer

9. answers 'will vary, but heat loss should be
mentioned.

-

1_0. ‘Accepty all responses. v ‘ . : )



. - "AMERICA'S WOODEN AGE (Math) -

1 -

verufew‘r' ‘Wood was the main source of heat energy in
« colontal America. The over-riding purpose’ of
. - . - this activity is to help skudents wse the infor- -
mation prov1ded by their own calculations to “
) . reinforace ‘their understandlng and to develop an
increasing ability to work with large ‘numbers.
o Basic skills -involving powers of ten and scien=
tific notation will be developed in a set of
. problems that use the energy in wood as an organizer.

Target \ / ) v .

Audience Math classes. )
> - .
Tife Allotment  Two class, perieds. ‘
- hd . ( ~

.- Key Terms . 1. Apply the principles of 501ent1f1c notatlon -
and Conrcepts to energy data.

L J . . o F A "

LY » ‘ - +

" Note: This lesson assumes students havé had ,
S experience in wrltlng numbers in scientific
: ! notation, multlplylng and d1v1d1ng bases to ~
) . powers .and in‘doing operatlons -using numbers
written in scientific notatlon.

- o=t

- Lot . They NSTA ath paqkets provide lessons introdu-
. c1it g and explalnlng these ideas and skllls. *

) Energy related épplications of skills learned.
. (Answers to Student Hand-Out 2 - "Woody Problems")

1. A omd-acre woodlot prodices 1.875 x 106 BTU's
of energy per year by direct bnrnlng How many
Calories” are equivalent to the number of BTU's
of energy in one acre of wood? (There are .25
Calories in one BTU.) , <

(1.875 x 106 x .25 = 47 x 108 calories of

heat. energy.)’

MC ’ . . - v Oﬁ;‘ ‘ 23
e -
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- 2. There are 7.5 x 108 acres of wood’and in
v ) ~ - the U.S. Using the findings in-problem
S ’ . 1, how many Calories of fuel energy are
R ’ C in the trees growing in the .United "States? |

) . . (7.5 x 108) (.47 x 10%) = 3.525 x 1014 T
g . Calories of heat energy in trees growing
. & * in the U.S.)’ ‘ ]

3. A family uses 17.5 cords of wood to heat
an average size home. A cord of wood

- produces approximately 5 x 10° Calories

of heat energy. -How many Calories of

p” : ’ energy were used to heat one home for'
' : one-year?
N\ - ///f
_ (17.5 x 5 x 10 = .75 x 107 Ccalories to
* heat one home for one year.) .
4. Use the number of energy Calories needed N

by a family for a year to heat"a home from.
. . + the prev§ous problem. If there are
: 4 x 10/ families in the United States,
- hbw many heat Calories are required for all-
of the families in the United States?

. : " (8.75 x 107 4 5.4 x 107 = 4.7 x 1015 calories
needed ig p.!S. for one year for heat alone.)

5. The total number of Calories used by the
pedple ?f the United States in 1976 was 2
20 x 1015, Using the number of Calaries .
of energy in'the trees growing in the U.S.,
find what percent of the energy could be
supplied by this source for that year. _ |

Y

(3.525 x 1014)+ (2.0 x 1016) 2 .02 or 2% .
" of the energy used in the U.S., could be
supplied by trees.) .
6. The'ene£§y available from trees is about
- ' . .5 x 10*2 Calories per year, 'and the energy
the people of the United States used in
1976 was 20 x 1015 Cal. Divide a rectangle:
‘ into squares that represent all ‘of the energy
used in the U.S. Assign each square some
\ convenient value. Let the squares represent -
_ the energy available from all soéurces.
Students may wish to do some research to
- deteérmine the amounts of various types of
. , ) SN energy used in the U.S. This could also
5 . ‘ be hypothetical - a suggestion for wiser
‘ use of .an energy source. Students may wish
’ to present some of their findings to the class
24 . orally. ’ )

(€] ] ‘ N r)('q,
bt

A
s




(Percentages given in graph are suggested theorefical
amounts. Angwers wil] vary.} .

+
«

-

g . Lo "
Rectangle reprgsentlnb energy sources:

4 b e -
¢| 6l c|'e|M ‘
W - )

»ago G| G| G| P . A

P| P|.P|'P P1 i ' :
- Pl P| c| c| cl|. )
t .5 blocks for trees D :
3 blocks for coal A

' 7% b’ocPs for natural gas : ) .

8 blocks for petr um . # |
' ¥ block for nucleaY - i
g % block for hydro . .

Note: You may wish to use this problem for students °
needing a greater challengé. The ‘research
could constitu¥e an extra credit project.

* l‘ . . +

¥
®
- \ f \
0t ‘ ‘
( 25
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Suggested Ask the studemts to br!ng an average size Ibg to'
Activity school. Weigh the log and multiply the number-
= by 5 togdetermine the weight of an-.armload of 1
: . deod. Have student—giﬁe answer iﬁ;ki@ograms.)
o ' 2.2 1bs = 1-kilogram' )

.
* -~

. If one kilogram contains 2760 Calories, how many
—5\53 * Calories of energy are in the armload of wood?,

o “(The weight of an average' size log is abaeut
.« ’ 2,5 kg. Answers may vary., '
. ’ + ' $ :
‘. - . .5 x 2.5 = 12.5 kg (Approx. weight of armload

»

. . - of wood.) - /
. &

. .

J © 12.5 x 2760 = 34500 Calories of energy in an

average armload of wood.) .
' * N - /
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Overview

Target
Audience

Tirme Allotment
\

Objectives

Marerials

N\ Teaching
Strategies

. s
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THE COMING OF COAL' (Social Studies)

P

'Throughout the colonmial and early natlozsl‘

period, the vast resources of wood, water,

“animal and human power provided the energy
' for the small, mostly agricultural popula-

tion of the new nation. With a’'growing popu--
lation and the development of new technolo-
gies, demand developed for a new type of energy:
one that could power machines and that could )
be more easily transported. Codal, which had ‘
previously been of use primarily to'the black-
smith, became ‘the basis of the new economy and
culture. This unit discusses why wood gave

way to coal and the effects that this energy '
change had on the culture of the industrializing
nation. . -,

¢
“

8th grade social studi
Two-three class periods.

Students should be able to: :

1. List the reasons that coal.replaced wood
as the major source of energy after, 1885.

2 Explain two effects of the energy change
on the culture of the nation. °*

3. Interpret informatigpn from a graph. '

4.  Construct a graph from et of data,

5."*Develop aund test an hypotRhysis.

Class copies of Student Guide.

The students examine a ¢hart showind changes
in energy sources. They are asked ®® develop
tentative hypotheses about why this change oc- v
curred. ’ Students examine three pieces of data. '

r

-
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Introducing the

Lesson

Develoolng the
Lesson

Special MNote

-—

Student hypotheses are tested using this datj.

Ask the students to name the‘types of energy

- that they use. Ask them why they use the types”’

of energy they named. (Some of the answers
could be that. that is all that they have, it's
the¥only kind available. They need oil to run
cars or heat their homes.) Ask what changes

in the economy or cultlre would make t?@d.égange
the type of gnergy that they use. F

Tell the students that this unit studiés an
historical period from 1869 to 1920.” The

-~ ~studerts' task is to find out why energy sources

changed during that period and what effect
this had on the culture of that time‘period.

. Activity 1 -

N

Distribute copies' of thé"hart "Changlng*FueT ce e o

‘Sources in the United St Have students
examine the chart and answer the questions.

After examining the ghart and answering the
questions, ask the students why they think this
changed rred. Direct their answers to other
factors in’a culture such as populatlon changes
and new industries. Point out'to the students
that they are making educated guesses about the
relation of two things. This is an hypothesis.
List these hypotheses on the bvard.

During this part of the lesson, do.not have the
studer.ts discuss each other's hypotheses. After
the hypotheses are listed, you might have the
class decide which of the three of four are the
most likely to be true. .
After the hypotheses’are listed, have the class’
make the list of possible data or information
that would need to Support_ their hypotheses.

Activity 2 of thlS lesson contains three .
types of data: - growth.of railroads, growth of
steel production and population growth

LN

3
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CHANGINRG FUEL SOURCES IN THE UNITED STATES
{Student Hand-Out 1)
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P*ﬂné&ers to.

Student Questions

Student Hand-Out 1.

<

Thls-graph shows the changes in the maJor energy

sources in the United States.

1. In‘what year did wood make up over 90% of the
energy used in the U.S.? (1850.)

2. In what year was energy supplled equally by.
wood and coal? -(1883.) H\

In %hat year did coal reach its peak of im-
portarce as an energy source? (1919.)

Based on this graph, what perjod of time woulé
you -label "The Age of Coal"? = Why? 7
(Answers may vary. 1880-1940 is the time

4 period when coal made up over fifty per cent
of tHe energy,used in the U.S.)

) s

The rest of this unit deals with the question of
why coal rose and then fell in 1mportance.' Before
going on to the other lesspns, list as many rea-
sons as you can for this change. When you have
finished the unit, look back on this list, «Make
whatever changes you feel necessary.

-

L b !
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Some of the students' hypothéses might call for
data or information that are not provided in the
package. For example, a student might say that
the nation changed.from woad to coal because the
nation ran out of wood. Direct the student .to
=4 reference book to find out the total amount of .
. lavailable wood or the amount of virgin or ¥e-
forested wood. :

A

Each student could be giverd the assignment to

I . bring in a piece of information, chart, graph,» .8
ete. from home. S
- . _J

Activity 2 ¢ . C ) '
Graphs A & B: Growth of réilroads. Students
A examine two graphs, answer questions
and thems cohstruct a pictograph.

Graph C: - Growth of steel. '"Production of
. Steel Ingots in the United States."
: sStudents answer questions and then
relate this: graph to the graph on
railroad growth. - - . . -

. < )
A Table I: - Population growth. 'Students con-
T © struct a graph from a table and then
- relate the data to railroad and
. : steel produetion and energy use.

After examining the data, ask the students to refer
. back to their hypotheses. Ask if the data supports
heir "educated guesses". What other information
would they need to be more sure of their hypotheses? *

At the conclusdion of the leéson: have the students -

. write a brief paragraph-explaining the relation
between the growth of coal and the other factors
discussed. - .
Special Noye The lesson is designed to ‘reinforce data inter-
. . pretation. This takes time.* If students have

papticular difficulty, you could have them
) * | examine the chart on railroad growth. Have the
. students relate just this piece of data to their

, (\ ‘ hypotheses. '
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RAILROAD TRACK IN THE UNITED STATES NUMBER OF MILES OF RAILROAD BUILT
1840 TO 1920 1840 TO 1920
. |
. ? 5,500
380,000
5,000
340,000 [
4,590
300,000,
i 4,000
260,000
3,500
220,000 )
3,000 |
180,000
2,500
140,000
2,000
.100,000
’ 1,500 |
60,000
. 1,000
26,000 :
: . 500
(] [ O (o] o (o] O -' o’ ¥
< W O ~ [a0] [e)] o —~ o~
e o] [e9] [s0) [20) [ o] [ee) =2 [ea) (=) - [ o ] (o) 8 o (o) (o) o Qo (o]
— — ~ — — — — — — < v r~ [+ a =] — o~N
. w [e0] (o 0] o] o] [o0] (=) o (=)
. -t — ~4 — — — — — r—4-
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Answers to-

Student Questions

v
Studentér;d-Out 2A _ R

Instructions:

2. What time period is covered by the graphs?

3. What does the.vertical axis. show in’ Grap? A? i

Teacher answers In italics.

1. What do the horlzontal 11nes in both graphs :
tell you’ o T
(The years covered in the graphs ) £

(1840-1920) ~

(The total amount of razlroad in the‘q
4, What does the vertical axis 1n Graph B show?
(The amount of railroad track built. each year.
5. How many miles of track were there in 18607 o
(1,500) 'In 18702 (40,000.) /In 19202 (375, ooo.)'-‘“

6. How many new miles of track were built in 1860? )
(1,500) 1In 18702 (5,500) In 19207 (250) B

7. erte a statement showing the trend in- railroad

growth in the United States. - i
(While amount of new track varied, the total
amount of new track rose' contznually )P

8. Write one or two sentences showing the aif-
ferences between the two graphsg. .
(Point out that Graph & showé‘new track and
Graph B shows total.)

e e ) .,
” . ' ' oo

»




MAKING A PICTOGRAPH
(Student Hand-Out 2B)

-

You have looked at two graphs showing railroad
growth. Now you are to make a new type of graph.
The graph is called a pictograph. Pictures are
used to show different amounts of railroad

track. T :

The title of the graph is 'Number ef)Miles of

* New Railroad Track 1840-1920". Be sure to use

. the correct graph from Hand-Out 2A to complete your
pictograph. _ . ’

To make things easier, round off the numbers _
to, the nearest hundred. For example, 649 becomes
600, If the number ends with 50 or more, raise
the number to the next hundred. For example, .
650 rounds off to 700.

On this graph, eéﬁh railroad car represents

1000 miles of track. You must estimate’ what frac-
tional part of a car you will need to draw_to
show some numbers.* Look at the example below.

z,ooo-E;][;l -
Lo LA §

wow, fill in this chart: (One is ereadﬁdone
for you) ‘ , o~
o

: . . Miles of. Round off ‘| i

Year New to nearest: Pictograph (Use oné column for each
Track  hundred car or part of car) i

606 i 600 - é[;3 : : Lo i
: \. 1,300 [;;—]g ' L
1,500 'E;;J[;? . '
S e[}
st bl I
SURNRTSE s i [ o S
o 1

1

t
i
!
|




. N, - )
Look at the pictograph that you have just com-
pleted. .- What ten year period showed the greatest
growth in railroad production?- ) N

~a. 1850 to 1860 1860 t6 1870 c. 1880 to 1890

] '
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- PRODUCTION OF STEEL INGOT$ & CASTINGS
~ IN THE UNITED STATES, 1840-1920
(Student. Hand-Out 2C)

-

TONS

&

MILLIONS OF LONG
N
Q.

!

16
=
-

‘ K T.\’ | ~.
7
S

P

£y
> .
%
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‘Look gt thd graph on this page. Then answer
each question on the next page on your own paper.

. »
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PRODUCTION OF STEEL INGOTS & CASTINGS
IN THE UNITED STATRS, 1840-1920- (

" (Student Hand-Out 2C) .

What klnd of graph is this? 1Is it a bar ]
graph or a plctograph? RN

. (Bar graph.) .
What does the vertical axis show?
(Tons of steel produced.) i
What does the horizontal axis show?
(The years.) .
What period of tlme is covered on thlS ]
graph? - -

~~(1840- 1920) s - . -
. : N * g {
When was éteel first produced in this,.
country? ) ’ ‘ ,
(Between 1860 and 1870.) * . *

> »

Between what years was there the greatest
jump in the productjpgu.of steel?
(1%00-1910:7) .
What trends do you seé in the productlon
of steel? = ’
(The-productlon of steel 1ncreased every
decade.) » ' . ”
After examlnlng the chart on steel produc- . )
tion, look back at the graph on railroad
growth What similarities and differences
do you see?
(Steel produyction beglnning in the decdde P
that railroads have their greatest growth {
1870-1880. Steel production continues
to grow after tallzoad production 1e ls
off and declines.) . W7
S— (4 _

and railroads? = .
(Steel is. neg¢gssary for track and for’t
railroad 8ars and engines.)* - .

Sy
What is the relatton between steel prejyétion.

What is the relation between steel production
and coal? '
(Coal is needed to make‘'steel.)

2
.
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POPULATION OF THE UNITED STATES
(Table I) .. .
(Student Hand-Out 2D)
’ 3 N
. ‘ " . - A . ..
;o i . 1850 “ivennncnnnnnns 23,261,000 :
ot - : 1860 ..... tieenansan 31,513,000 ‘ v
L - B 39,905,000 .-
1880 . .c00vuns teeensn 50, 262’000 .
ct ~ 1890 ® o 0% s 0000000900 63,956'000
. v 1900 tovvveennnn t... 716,094,000
» < . 1910 ...l ...v. 92,407,000
. ' 1920 ...... Beesaen ..106,461,000
. ‘ ’
. _ 1. What trend do you see in the populatlon .
) i table? ’
- - (Population 1ncreased every year.)
2. hat is the relation between a growing
populatlon and the need for coal?
. ' (The increasing population will need
b . increased supply of ‘energy.)
) 3. Use the data in the table to make a graph.
You can make a bar graph or-a pictograph.
“~ > Be sure to label the yettical and horizontal
axes. Writea title on your graph.
lc - i ’ 1
- . 4 ¢
- ;’,
. . ‘ vl
. .
4\3 N 0

A
.
$
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Concluding the

Lesson*

o

. v
\ - . .

_Ask the students to- think about- the differences

that' the growth of railroads, the increased
production of steel and ‘the growth of population
might make on the culture. The students could’
write a brief storv about "The Coming of the
Railroad to®a iew Town".
What are ‘some of "the adgantaoes that the rallroad
brought? What were some of ¥he ‘disadvantages? ,
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Overview

-

Vo Target
Audience

Time Allotment

Objectives

Matprials

¥

* Teaching
Strategies

" son is to/get a piece of coal and. show it to

THE COMING OF COAL (Science) . ‘-7 "7

- -

- - R )
] DR A L=l

Coal is the most abundant fossil fuel in-
the Uniteéd States. This lesson is de81gned
to give the student$ an undpfstanding of
the formation of coal, ‘and how coal iS’used
to produce electrlcity

-

Science classes. N a v
Three-four class periods. e
Students should be able to: \\ I S
1: Explain the formation of’ coal .in ”.’~§_ T T

a series of: pictures. T :

\ 2. Trace the route of energy from coal _
\ beglnnlng with the earth and ending . -
N with a’ plug in the wall. :

\3.  Make a model of a steam yurbine. ff-..?;: oL

b

4. Explain how electricity is produced . ;5?33’

\ i “- Q i~ PR
‘bar magnet and U magnet medlclne drqpper K -
cardboard tube : . test tube - =
copper wiré\\\ - " support rod . -
galvanometer L needle,ﬁ;, L
small cardboafﬂ.orange ., - thimble = f‘f{ﬁh”"
Julce can w1th\meta1 * - scissors - = ’ -
botto . - - pencil/eraser®
metal top from smaLl orange ~ manila circles ; .
juige can - ruler ., i -
tin shears CT compgss - o
small strip of metai\Qr sup~ cork -
port for the tin disk ™ ~ ,
. Bunsen burner \\ - T
~

Probably the best way to ‘{ntroduce this les-

the stud¢gnts. If you can't get a sample, "show .
a pictuye of coal. Ask the studentsfto describe

l N
o -

[N
n




4

Developing the
Lesson

- of coal? (Put this statement in metric as well.)

-Activitz 1l s

‘house wall. Distribute the scrambled pictures

v

coal. Lead into the gist of the lesson by

asking: Did you know that it takes about

five to eight feet of rotted plant.and animal .
life forms, and millions of years to make one foot

* \
i
.

Pistribute the pictures of coal formation.

Then ask the students to write several sen-.
tences - at least oné for each picture - that
describe in.words how coal.is formed. Allow
sufficient time for students t@q complete this
a;tivity. Later discuss their déscriptions {n
class. - . b

ACtiVitz 2 v s -
The focus of this activity is to have sfudents
trace coal from the mine site to a plug in the

on Hand-Out 2. Then suggest to your students
that they put a number 1 over the first step;
2 over the second, and so on. Discuss 3€e-
proper sequencing in an informal class scus- -~
sion period.

3

Activity 3 p "\,

Ask your esstudents to explain in their own words
what they think happens’in a power plant. What
makes steam? What does the steam do? How is
electricity produced? ’ .

Tell students that they are going to make a model
of a steam turbine. Note: Depending-on the '
level of ability and interest of your students,
yau may have to decide which activity sheet to
use ~ These have been labelled 3A and 3B, with
the latter requiring more steps, and more sophis-
ticated equipment.

T

Activities 4A and 4B .

Discuss how the potential energy in coal is con-
verted to electrical energy at the power plant.
Than have your students complete Activities 4A

and 4B: ‘How is Electricity Produced When & Coil

of Wire Guts Across A Magnetic Field?” o

| (




)

- Activity 5° . . .

Discuss the felation between the models that

the students made and the pictyre of the power
generating plant.- Have the students identify each
of the parts of the plant’and discuss the relation
of that part to the next. For example, coal is
used to produce steam which turng the turbine which
turns theqgenerato} to produce éiectricitya

Depending on the ability of the students you '
might wish to discuss how one form of energy is
being converted to another form of energy, during
this process. ‘

A

s
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(Student Hand-Out 1)
[EnE gane :

. HOW COAL WAS FORMED
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Activity 2
(Student Hand-Out 2
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Activity 3A
Purpose

Maierials

Directions

\ I
A Working Model of a Steam Turbine _ ‘ ’

»

This activity will show that steam can-turp”a. .

turbine (which is what happens at ‘a power-plant).

medicine dropper . thimble ' - J’
test tube (attached to scissors )
support rod) pencil with an eraser \ y-

Bunsen burner '
stopper (one-holed)
‘needle '

manilla circles
ruler
compass

Make the turbine wheel first. Use the compass to
draw a circle {ive inches in diameter on the manila
folder. Use the same center for thé compass, and
draw a l.inch diameter circle inside the larger
circle. Place the thimble open end down on the,
center of the circle you have drawn, and draw a
third circle around the thimble. ‘

Use the scissors to cut along the inside of this
small circle. Use the ruler to draw eight equal parts.

Cut along the lines to the drawn inner circle.
Next, bend half of each section back along the |
dotted lines in the diagram (see Diagram 1).
The paper halves should show right angles.

~

Diagram 1

f e = m—— e > e v e -




. Insert the needle into the rubber eraser of a pen-
- cil. . Place the paper turbine wheel over the tip
+ of the thimble and set the inside of the thimble

L on toR of the needle. ’(See Diagram 2) ,

Diagram 2. Lo ’

T - e - «

e

Operation Operating the Turbine’

Put about 1 inch of water in a test tube and assem-
ble the equipment. Remove the ‘rubb bulb frog the
medicine dropper. ,Moisten the outside of the i-
cine dropper and insert it carefully through the
one-hole stopper. Insert the stopper into the open
\J) end of the test tube, but don't push it in too
‘ tightly. Light the Bunsen burner and heat the
water in the test tube. (See Diagram.3)}




Diagram 3
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Answer these questions.
Hold the pehcxl with the thimble top of the turbine

attached in such a way that it turns freely, and
direct the path of‘the steam against the paper
blades of the turbine. , ,

1. . What,is happeningeto the blades? o .
2. Can you explain why.i?is is happening?

\ .
’ -
’

'
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Activity 3B - Méking a %iking Model of a Turbine

- (OptionalZActivity - Gifted) . -
- , Al ‘\/ i ,
" Purpose To make a working tin can model of & turbine. g

- ’ - 3 /

Materials. 16 oz. orange juice can with metal bottom
- - : tin shears ‘ <
cork, screw, metal glue o -

, : .support L, ®
S -~ i top from larger juice cah > R .
. " . . Bumsen burner . S ¢ - .
e .
" Divrections 1. Make a turbine blade from the larger juide.lid
by making lets
/’1 ’ 2. About % inch from the edge of the 1lid, punch
e v a small hole for the escape of steam.
) S . . ' - - ¢
. 3. Next to the small hole, punch a larger hole.
)i .. 4.  Bend a fle piece of support metal to hold
. ' - ‘the tufbige blade. Then glue it next to the - - .
. - " .small hoi® g . . j
- Elll‘* the can about % full of water.,
. Glue the' lid on the Jui'& can and 1nser.t theﬁ
) v \U ' ., cork. . )
N S Turn on the dunsen t:ur;lerﬂ._ o . -
v ;e ' " . " .
\ ~ e - ’ 7. & .
-~ ) . .
Stud T Questions .  What happens: to theﬂblades?“ b s U ‘
i ) Y ‘ - e ‘
o) "2. €an you explain why this happens? L.
. . . . - ——— ’ . .
v . [ o ‘
~ ‘ /
‘ . .3, Can you see how your model ‘works on- the same /%
‘ ) principle as a real turbine at a power plant?/ :

A
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- * Activity Z4A Producing an Electric Current
£ ) . * Py 'y N .
/ \ c‘ d ) ‘
C Purpose To show that by passing a magnet through a d?osed:
M= . * « coil of wire we can produce electriecity.
. . L] -~ L <
Materials A bar magnet
+ A cardboard tube . .o
Copper wire . ’ | AN
A galvanometer (a’device that detetts the pressure
. - . of an electric current) : 7’ B
’D%;tbtiohs“ 1. Set up apparatus as shown below in Figure 1.
. - ) t "' -
] / .

. o f\ '
SO

EN

«  Student Quegon

. . Figure 1

*

’
"Z." With-a back and forth motion, move the bar mag-~

-

net &nto and out of the coil pf wire. . .

) .~

3. Look at the needle on 'the fgalvanometer and ~
observe what happens.. - - ’

. '

e,

.
o

How can you produce a stronger electric current?
Write your idea 'in the space below. ’

’ . / . ¢ &
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Activity 4B Producing an Electric Current

~

) ’
Directions 1. Set up apparatus as shown in Figure 1.

[y
. ¢

Connect"the ends of a flexible wire to the
terminals on your galvanometer.

Holding the wire vertically; move it briskly
between, the poles of the U magnet (cutting
acrdss the magnetic field).

Observe what happens to -the needle of the
galvanometer,

.

Now make a coil of wire (25-40 turns) and move
the coil between the poles as shown in Figure 2.
Y .

6. Observe what hapbens. 5 . .

7. Is it necessary to have wires cutting across
a magnetic field to produce electricity? Why?

~~ - Figure 2




Adtivity 5 S

- -

Compare each part of the picture to the models
you have made. -

>

- o
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~Steam cnrw\;nq
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O Boiler N\
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Furnace
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Based on this picture and your modggds explain
the step by step method of how coal is used to
make electricity.

R}
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Overview

. Target
Aud%gnce

-

.Time Allotment

R
Objectives

Materials

Teaching
, Strategies

OIL: BRIGHT PROMISE (Social Studies)

This is the third part of a unit on Energy
History of',the United States. This section
focuses on ‘the resources for the shift from

coal to 6il as the primary energy source and

the effects that this .change had on the cultural
patterns of the nation. The unit touches
briefly on the role of oil and oil-based pro-
ducts in the nation today. Finally, the unit
poses the question of what will happen, if oil
prices continue to rise.

8th grade social studies. .

Three-fdur class periods.

Students_ should be able to: . -
1. List reasons for the development.of 011
as the primary source of energy-in the
- United States.. .
2. Explain the effects of oil-based 1ndustr1es
i on the present American culture.
- 3. Show the relationship betweeh' the, auto-
. mobile and the economic, social and family
patterns in-:the United States.
4. Read, interpret and draw conclusions from
prepared sources.
~~ 5. Organize data under approprlate headings.

Class sets of student activities.

Activity 1
Students examine a list of %il-based products
and discuss which are”luxurious and which are

necessary. .

'
1

*

53
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Developing "the
Lesson

-~ (g

Answers to
rident Questiocns

s

Students read a" section™on the development of oil
_‘as an energy source..

Activity 2

v ’ — . -~

CAgtivitys3 o oemee - g

+tudents_examine graphs showing increased con-
sumption) importation and price of oil and dis-
cuss tHe effects on the culture of the United
States in the future. T —— , .

.
3

e

- Ask students to name things that are made_from

0oil. List these on the board.

Acéivitv 1 . . S
Aftér a few minutes, ask the students to suggest
appropriate headings for the items. 'Write the °
headings on the JsQoard. ’

A}

Distribute class copies of the products related
to oil. Allow enough time for E?e class to examine

the 1list.

k4 bald

tlorking alone or. in small groups have students ~
place items under the headings listed on the board. *
. O M - -

' . .
After the students have categorized the items,
tell them that the amount of oil available in the
country has been cut in half. They must eli?}pate
half ef+the items on the list. R

After they have done this, ask them how the de-
cision was made to cut the list in half. What
did they consider absolute necessities? What did
they consider luxuries? Why do students have dif-
ferent answers?

‘e

. Activity 2. ' )

liave students read the selection of the development

of oil jn the Student Guide and answer the questions.
e :

Student Hand-Out 2

; » - T
1. Was oil valuable to the 'people in the United

States around 18002 (01l had limited vilue.

It coilid be used for medicine, sealing and lighting

EN

)

6s .
A>3




answers to
tudent Cuestions

. ' .

1

2. Was'oil used as an energy source before

1800? (only for some lighting.) . o }

3. Why did farmers dislike finding 0il? . ° w
(The farmer Had little use for oil and it .
damaged the .$0il for farming.) - ) )

4. List three reasons why the demand for energy
increased between 1820 and 1920.- . '

(Growth of population’, growth of cities, »

growth of factories, changing life style,

Iincreased transportation. ) . .

e e ' et )

5. Why did invektors put their money in oil o
development after 1850? (They thought they o
could make a profit by-producing o0il.)

6. What does the term "energy intensive” mean?

({Large amounts of energy are put into the
manufacture of items.)- K

7. What does the term "Drake's folly“ mean? ¢
(People thought that heé was making a foolish '
-mistake.) < -

' MZ/ - . .

8. n the last paragraph, why is a strike of
0il compared to a gold rush? (By 1859 the -
value of 0il had increased.) 4 = . . e .

. , TS - 1z . ot s A -

ACtiVitz 3 ) '

4

Have students- examine the graphs in the Student

Guide.

Questions 18 and 19 can best be handled as dis-,

cussion -questions. i )

. .

Student Hand-Ou%t 3

1. What is the title of Graph #1?

(U.S. Production and Consumption of Petroleun.) *
. ’ \

-

2.\ What does the vertical axis (the line on the
left that goes up and dewn) show?
(Billions of Barrels.) .

3. What does the horizontal axis (the bottom line
that runs left to right) show? (Years.)

ERe

¢- Vhat is the time span of the’ﬁ%aph? (1860-1289:)

- i

S5

61 ‘ -
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fas : - hd ¢
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. v
5. ‘What dees the term ‘consumption’ mean?
(Have students look up word in dictionary.) '

6. What does the “erm’production”mean?
(dave students look up word in dictionary.)

- 7. -What does the solid line show?
(Prodiction.of crude 0il in the U.S.)

’,

8. What does the broken "line show?
(UL.S. consumption of ‘crude o01il.)

. . Y
9. What is the trend in consumption? ) -
(Increases at a high rate.) : - - .

~

' - ’ L]
10. What is the trend ‘in production? e

(Increases at a high rate, slightly higher

than consumption.) s -

e, 11. Betweeh which years was U.S. production -
greater than U.S. consumptiqna\ (Between19459nd1950.)
. 12. 1If the trend for the period between 1960~ N 7
- . o :and 1970 continues, what will be the relation. - - E
*  between U.S. production and U.S. consumption? e
{The U.S. will consume more than it produc€s.) = ° )
Bonus Question:
whede does oil come from that is not produced

in the jted States? (Imports from the Middle ° ~ ..
East.) o : s .
- - . L
* . . . i} :
13. .What is the purpose of Graph #2? . ! ]

. (To show the percentagé of 0il that is im--. . -
§§ ported compared,ﬁg\total 0oil consumption.) ’
- 14. What per cent of the oil used in 1966 in )

the United States was imported? (9%.)

15. vhat per cent of oil used in the United
States in 1976~was imported? (41%.)

. 16. what do you think this dramatic increase-
' talls.us about Unitéd States oil production
«  today? (Not enough.) ’

17. Look at Graph #3. What can you learn:from
ic title? (Price of oil from the Middle East.)

~o .

~t ro




*e

19,

-

Compare the three graphs in th\i section.
What reasons can you give for the rise in the
price of Persian 0il?- (The increased demand’

-In the United Statéws. and the fact that the '

U.S, cannot produce "all the oil that it needs.)
' '

»

What effects do you think the rising price
of '0il will have on the U.S. culture and
economy? (Answers will vary. Use the question
as a discussion starter.) )

o)

- . < \‘ 3 57
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' S OIL:BRIGHT PROMISE (Social Studies)
) {Student Hand-Out 1}
k) ' . " ‘
TR ! T N . g N
" . Anterna cable _Amerikan flags Fyelashes

Credit.caxds ’
“permanent -sress
clothes

. I'eart va}ﬂ@é -
p Crayons .

Steerind.wheels.

Cisposable dlape;" Food wraps

Para Hutes
Telephones

v

Frname

Transpareht tape ¢

Antiseptics
1l siding
Safety flares
Cvercoats
Bubble bath -
Bookends
_Planters
Deocdorant
Party hose
Bedspreads
1 ‘J})S
Shag rugs
Lunch boxes
cCerseys »
windsh#eld wipers
Fronographs
Car sounpd insula-
tion
Garrent bags
Cences
o Kitcher counter
tops
Windbreakers
Pillcws

«

Du e buggy bodies

Creckers
Svap dishes
* Syringes
: * Shoes
YVolley Ralls
Synthetic rutber
Sleepninc hags

Flectrician's tape
Mici-skirts ‘
Mascara .

- .
Sweaters

Ft,aﬂ'toxes

Stretch pants
Rubber ckies
Seed tape v
Card tables

Golf cart bodies
Slips

wWarm-up suits
Ping-pong paddles
Purses . .-

Weed killers
Football pads
Puzzles i
Carbon paper
Mattress covers
Dishdrainers
Crabgrass killer
Puppets

Pajaras
Upholstery s
Hearing aids

5Racks »

Dresse§

Track shoes

Pond liners
Protractors
Earphones -
Whistles .
Clothesline
Carpet sweepers
Chess hoards

‘Yardsticks

Slip covers
Paddles
Patio screens
Ezergife mats
Fefricerator
linings
Floor wax
Tanelling
Srearers
Earrings

No~wax floors

Golf -balls

Lighter fluid
At tache cases
Wet suits
Laxatives
Trash cans-
Brassiereg
Wall coverings
Acrylic paints
Vacuum bottles
Shoe trees.
Bearing gr&ase
-Rafts
Sockets
Flippers
Tiles

"_

_Air cdonditioners

Wallets .
Backpacks ,
Rubbing alcohol
Epoxy paint

0il ‘filters
Mailboxes

-Uniforms

Welcome mats®
Pacifiers
Cassettes
Dominoes
Juggage
Antifreeze .
Flashlights
Motorcycle hel-
mets
Antibiotics -
Shower doors
Shorts
Sugar bowls
Decoys ~
Darkroom trays _
Tobacco pouches
Pencils
Model cars
Garden.hoseg .
l.awn sprinKlers
Playing ‘cards
Dolls




ERIC

Aruitoxt provided by Eic:

Bubble gqum
Coasters
Tennis shoes
Straps

Tires

Pulers

Boat covers

Unbreakable dishes.

First-aid kits
Watchkarcs
Toothpaste

‘Tents

Fincer gaints

Clvcerin

Foo! as

Nichtcovns

Larps -

Ice cube trays

Swirning pccl
lirers

Shirts

House paint

Cough -svrup

lalr dryers

Styrofoar coolers

brare fluid w

Pathrckes

Shawls

Draper:es

Audio tape

Car battery cases

Heckey pucks

Eertil;r:rs ‘

Frnitting varn

Sandwich bags
Raincoats -
Sports car bodies
Smoct s
Tablecloths

Rirg binders

Tote bags
Toothbrushes
Notebooks

Darts

Flea Collars
Stadium cushions
Froul weather gear
Hang dliders

"Refrigerants

Sandals

Lipstick
Typewriter cases
Eléctric blankets”
rar plugs

Drinking cups
I.arp shades

. Rollerskate wheels
. Cuitar strirgs

Maxi-skirts
Jugs
Freglasses
Vinyl tops
Ice chests
TV cabinets
Measuring tape
Ice buckets
I'iking boots
Water softeners’
"4

o,
N

Microfilm

-Floor polish ™~

Stoppers

Tennis balls
Measuring cups
Reclining chairs
Dishwashing liquid
Extension cords
Combs .
Flight bags
Drip-dry dresses
Plastic varnish
Badminton birdies
Bird feeders

Rugs =
Hair curlers

"Laminates
‘Visors

Laundry softeners
Tennis rackets
Canisters
Computer tape

Movie, film '

Amrdonia

Gaskets

Monkey bars .
Venetianm blinds
Digital clocks

Life jackets

Mocdel planes
Insect repellent
Fishing nets ~
Hair coloring

Rubber cement
) ' .




THE DEVELOPMENT OF OIL ° o
(Student liand-Out 2) '

{ v

-

The cryi"we ve struck 011" made farmers angry

_ in 1800. Some people knew how to use the dark, A _
o gooey substance for medicine. Others could use ) T
‘ ."it to seal roofs "and boats. Some used oil for 11ght¥->
For the most part, however, oil hurt the farmer.

It.pruined the soil. - -

In the early 1800's most Americans earned their -
living .on farms. Thesé early faims used little -7*-
-energy. Wood and coal, along with animal and il
. human muscle, provided most of the- needed power. - S
) For light, lard or talléw ctandles and” whale 0il or =~
—/// . petroleum lamps were used. Few peaple travelled : -
4 further than tth could walk. Most of the.items ~
. used were nade in the home, -
Over the next huncred years the nation changed
3 ' : tremendously. The total number of people, the °
way they made a living and where they lived all 1L
changed, o L el
~ . TN’
Populatlon grew rapidly.’' There were less tha,f
100,000 people living in the United States 'ing&$8
By 1920 there were over & million people. Mafh%:
of these people lived in c1t1es rather than on - - -
farms. The table below will'give you an 1dea of '
f just how fast the cities grew. '’

[}

CITY flszo . 1860 1880 % - 1800
~ Rew York 152,000 1,174,800 1,512,000 . . 3,437,000
’ . Philadelghia 63,000 565,500 847,000 - 1,294,000
Boston 43,300 ~ 177,800 363,000 - - 561,000
Baltimore 62,700 212,400 © 332,000 ﬂ'f,509{000' .
Cincinnati 9,600 161,000 255,000.' : 326£000 . ?'
. St. Louis 10,000 160,800 350,000, 575,000 ke
Chicaco . -109,300 503,000 1,598,000".

1 f N -

\ - \
~“Tities rpeed more energy than rural areas. . Streets

and factories must-.be lit. Largé buildings must .be

\heated.l People and supplies must be transported. - - "’/,

®

The Industrial Revolution attracted people to the ~
cities, ard the cities grew. This "revolution" . )
was a change in the way things were made. In the . \

\




- é. ;\\\uaﬂ‘—
past, 1tems such as cloth, furniture and rifles
had beenamade.at home by hand. Now, they were
made in factories by workers using machines.. With
machines, a few worker§ could produce many more
B items at a gheaper cost’than they could without
' machines. However, the ‘machines recuired great
amounts of energy to work. The manufactured 'items
then had to be transported to the buyers., This
also required a great deal of energyd As a

result, the factory system of manufacturing is .
often referred to as an "energy-intensive" system.

.

With the growth of population, the growth of cities
+ and the growth of the factory system the demand
for energy increased enormously. This increased
demand for energy drove the price of energy up.
- As the price rose, investors saw a way of making
a great profit: ‘find a cheap, unlimited supply
of efficient energy. ) -
Scientists and engineers around the world conducted
experiments to find this- new source .of energy.
In Canada, Abraham Gesner used natural oil to
© produce "Keroselain". This was later called "ker-
osene”. In.Pittsburgh, Samuel M. Kier used petro-'
leum produced by salt well, He,developed a Way
to refine the o0il. By 1858, Kier's firm was sel-
ling great quantities of " rbon Ofl" at $2.00 a
gallon. But the demand for ®il was still- greater
than the supply and the prlce kept rlslng.

: /In another part of Pennsylvania a group of busi-'
nessmen led by James M. Townsend formed a conpany
to drill for ojil. They .reasoned. that this would

, be a profitable way to invest theix money. They
’ , hired Edwin L. Drake, a retired railroad conductor,
| to undertake drilling operations. The site chosen
was on the banks of 0il Creek at TltUSVllle,
Pennsnganla. - .« e
. . Drilling went slowly. People began calling the
' -~ . project "Drake's folly". Laborers quit. The tcwns-
people ignored the project. But the developers
still thought they would reach oil and make a
profit. They continued to risk their money.
.The investors hired W.A. Smith as the chief drlller.‘
. On Saturday, August 27, 1859, Smith stopped the
drill at 69 1/2 feet. Late the following day,
‘Smith walked past the well. ’ §§ noticed something
strange, A dark, green fluid ‘¥illed the hole,
He lowered a cup and pulled it up. The cup was
filled with o0il. "We've struck oil!" "Ve've
- 'struck 0il" became the cry of a new gold rush

g7 . ’
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Overview
%

Target
Audience

Time Allotment

Gbjectives

. Materials

Teaching
Strategies

Lab Activity’

Exteftding the

Legson
¢

y

OIL: BRIGHT PROMISE (Science)

% -
.

This lesson is designed to'provide studefits” '
with ‘an understandirnlg of some of the uses of
0il 4nd the energy content of oil.

8th grade science.

One~two class periods.

-

.3
Students should be able to: )
l. Determine the heat content of oil.

‘fibqrglaég\tﬁgﬁiqgion 3-in-1 oil
g¥ass stirring ro platfoyg balance -

bunsen burner . " screen Wire

ring stand with clamp +«  scissors,

8 0z. juice can with metal R

bottom matches
qa@rmometer (40°-150°C) 16 oz. metal can

Introduce the lab activit%hi_ch will show the
energy content Qf a hydrocatbon (oil). (Note: ®
At first, remind students that igniting the

0il will produce a black smoke. This will soon
subside. DON'T BE ALARMED.) ’ .o

Distribute the Student.Activity Sheet and
materials for this lesson. Note: Fiberglass
insulation can easily be tained from 'a lumber
yard or hardware store. ever, instead of using
fiberglass insulation, you may want to use ‘ashes.
Put ashes in a baby food jar 1lid and then add 3-
in-1 oil.

Compare the enérgy content of wood (Hctivity 1,
America's Wooden Age)- to that of oil.




[ ] N 4

OIL: BRIGHT PROMISE (Science)

. HEAT CONTENT OF OIL
(Student Hand-Out 1) R
. . - 3 -,
o Purpose To determine the-heat content of oil.

Materials Fiberglass insulation, 3-in-1 oil - C T
.Glass stirring rod - Platform balance - ' -
Bunsen burner . Screen wire -~ = - - .
; . . Ping stand with clamp Scissors N
Thermometer (40°-150°C) Matches :
8 0z. juice can with metal bottom RN o 4
16 oz. metal can o T L E
X Procedure 1% Weigh 100 ml. of water and pour im juice @ . %

> can. Record on.data sheet. e

2. Read the temperature of ‘the water.- Record =
it on data sheet. . . el

ER 4
.

3. Make a small stand out of the p1ece of. wire S
screen. See diagram in America' 8 Wooden Age (Sc1ence).:

4. Cut a piece of fiberglass insulation, about L

. 2.5-3 cms. in W1dth and length. ' =
, 5. Place the small wire screen and fiberglass . ;
c . . insulation on the platform balance. . i -
6. Slowly drip 20-22 drops of 3—1n -1 dil into the' '5g§!.§
' fiberglass. Record the mass of theé screen ~- TR,

stand, fiberglass and 3-in-1 oil on data sheet.
( (Weight should. about .3 gms or .003. Kg ) ¥
‘ 7. Use a beer can opener +to put-holes in the sides " ]
. of the larger can as shown in dlagram.‘:’ ; ;" -l

.o 8. Remove the bottom from the largér can. - =

.9. Using your scissors, punch a small hole in .
the t0p (sides) of the small juice can for
. . the st1rr1ng rod. Insert st1rr1ng rod. -

10. low remove the wire screen, fiberglass and
oil from the balance. L e

- R 11, Leaving the flbérglass on the wire screen,

ignite the o0il. -
’ A\ "
12, Raise the iarge can and cautlously'push the
burring oiled fiterglass undbr‘the juice can
confalnlng the water, e
"

LY . '

tor

P




Lower the large can over the burning oiled
fiberglass.

After ‘the oil has burned off the fiber-
glass, record the temperature of the water
on the data sheet.

Cautiously raise the larger can and remove -
_the wire screen containing the unburned fi-
berglass. . Weigh the screen and fiberglass
.to see if you burned all the oil that

you started out with.

Determlne the heat content of 011. See data
sheet. '




Answers to

_Student Questions

. (All answers

are approximate.)

68

BTN

~

. ir'
[ ' ; .

DATA SHEET

1. Mass.of water 100 ml.= 100 g or .1 Kg

.2. Temperature-of water before heating 16.5 °C

4 ’ . 3
3. Mass of ‘screen stand, fiberglass and oil s '
before heating 1.5 gms

4. Mass of screen stand, fiberglass and oil
after heating -1.2 , ; )

5. Mass of oil .3 gms or .003 Kg
¢ 1]
6. Temperature 'of water after heating _ 35 °C

7. Change in water tehpérature 18.5 °C.

*8. Heat gained by water = temperature-change
‘'x mass of water x 1 = _1.85 Cdlories

9. Heat content of oil = Heat output (Heat gained by H,O
. . ] Mass of oil :
- = 6,167 Cal/Kg ’
' e ——
‘**10., Accepted value for heat content of oil is
1¢,500 Cal/Kg
1. % difference = experimental resulé = ',57
accepted value

R

s . ] . -
.

*To change Kilogram Calories to Calories, multiply

# by 1. y

**Data taken from .Energy and the Environment, by

- John M. Fowler (McGraw-HEill Book Company),
p. 427, 1976, -

~J
{2
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“ AMERICA'S WOODEN AGE (Social Studies)

The Co!onial'Perlod

..

-

THE DEATH OF TREES
(Student Hand-Out 1)

- Until the Elizabethan days (the days
when Elizabeth I was the queen of England),
there had been a very low level of energy
use throughout England. There was enough
fuel for everyone to help themselves and
move on when supplies ran out.

The fuelswas wood, and wood was every-
where. Whole forests covered the home
counties. It needed no processing... It
provided for all the needs in the home and
for the few young industries that existed
then. No one noticed the sharp rise in
energy demand and the sharp rise in wood

2§umptlon (use)\untll the wood began to

By éhe 1550's, the woods of several
counties were all used up, and the grounh
had been converted to pasture... more and
more remote forest areas were opened up
and used up, and as the supplies shrank,

» the growing industries moved out after
them. Iron works were set up in the middle
of forests.

*  When even the -Yorests of Scotland were

destroyed and supplies came to an end, what

followed came close to a national dlsaster

Over whole areas of the British Isles the

use of wood for heating homes died out be-

cause there was barely enough fuel for
cooking... most of the population lived at

a -subsistence level or starved. This was

the energy supply situation. .

""The Death of Trees", An Inpflex of .
Possibilities, John Chesterman, et
al. Panhtheon Books, New York, 1974,
p- 92. -

by Xad

.




Student Hand-Out 1

l.

2.

10.

When and where does this account take place?

What was the most widely used fuel dt this
time? Why was it such a good source?

e

What were some of the uses of wood‘during
this time? . .
\

According to the reading, what did the people
do when the local supply of wood ran out?

Why was there-no attempt to conserve (save)
forests at this time?

‘The reading suggests that the demand for wood

increased after 1550. Whafjireasons can you
give for this? - ’

[3
’

The readxngvstates that when wood ran out

many people lived at subsistence level or
starved. Explain why you think this happened.

.
L

Why did the industries clear the woods?
e :

- »
Although some people suffered when forests were

cleared, some people benefited. Describe who -
might have benefited.

Can you think of an energy situation today <
that is similar to England's in the past?

70
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(Student.Hand-Out 2)

THE INDIAN VIEW OF THE PILGRIM LANDINGS -

i
s

>

(The characters in this story are fictional, but the story:is

- based on a true event.)

. ~
-

. "Grandfather," said the small Indian lad, "I have been
to Plymouth. What happened there?"

. The chief spoke softly and éadly. "I asked you not to go
there, but now that you have... I shall tell you the story."

"I was a small boy when the white man came to¢ our land. I
saw the small speck at sea become a huge canoe with “hite blankets
to catch the wind. Then the white man landed. What a‘jstrange
sight they made! As we watched from the forest, we wogdered why
they had'come. We watched them chop down our trees. Some of the ,
braves said that it .looked like they had come 6nly fow fizewood
and would soon leave. At first they seemed to be afraid of us...
They told us there would be land enough for us<all, and we could.
live side by side like brothers. We signed a peace treaty with
them and taught them how to plant corn. Without us, their village
would have failed the first year.' . '
cvens TS «
. Inquiry USA s
“ Ralph Kane and ‘Jeffrey Glover,

Globe Book Company, New York,
- 1971, pp. 13-14.

¥

VILLIAM PENN: * The' New Land : s

=z

The soil is' even richer than we had hoped. Even the .poorest:

places produce large crops of vegetables and grain. We p{oduce

from thirty to, sixty* times as much corn as in England.
. fong

¢
| The land requires .less seed to produce a crop than in England.
We also find thép everything that . grows well in England grows
well in| the colony.-“cofn, roots, wheat, barfey, oats... onions, .
garlic, and Irishégotatoes. o~ _
' 1)

Our cattlé .fatten up for market om weeds, and there is plenty ,
of hay for the winter from our swamps and marshes.

k) .

'
— =
. “ 12
Iy

T ‘ \ —
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Student Hand-Out 2

l.

The, chief spoke of a huge cancde with whlte
blankets. What did he mean?

Why was the chief sad?

What uses’ did the Indians have for the forests?

Why was
the new

Why did

Compare
William

William Penn so happy with.the land in
world?

the settlers cut down the trees?

.

the attitudes of the Indian Chgef with
Penn about the uge of land and trees.

v

\
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. Student Hand=-Out 3

1. What are the uses of wood in the picture?
4

1]

. -

2. What are examples of energy being used in the
( - - picture?

|
' -

What exampies show that human muscle ‘power was
uysed to produce the necessities of life?

4, Why were wood and human energy used more in the
o ‘ colonial period than today?:




Read the selection below.
using the information from the Diary.

Student Hand-Out &

L

Then f#+11 in the chart

- thread.

Diary ef a Colonial Farmer

Got up and fed the oxen, pigs” and
chickens. Wife started fire and

cooked breakfast. A cold morning.
Frost everywhere. Milked the cow.

Ate pork and buttered cornbread

for breakfast. Have to make
another chair so our youngest child
will have a place to sit. Maybe

I can do it tomorrow. . y

Hitched up the oxen to the plow.
Started to plow half our field.

=Will have to. 'get ready to plant

wheat and corn. Hope to plow the
other half next week. .

»
Weather finally wgrmed up some.
Wife and childrén spent the morn-
ing hoeing in the garden.. Soon
the time will come to plant onions,
melons... Finally finished plowing.

Took oxen back to the barn.

- ’
Finally had lunch. ¥still thinking

about making that needed chair.
Had fruit, salted pork, and corn-
bread for\Jlunch.

a——

Went toMwark in the orchard. -Hope
the blackbirds don*t eat too much
of the fruit. Have to cut off all
the dead limbs on the fruit trees.
Only worked on some of the trees.
After cleaning up -the lumnch dishes,
wife spent the afternoon spinning
.We all need some new

I'm thinking
ig for new shoes

clothes for summer.
about tradin% ap
for the fagily. Havén'tgot time
to make shoes. Children finally
got to go fishing. ’




z. -

aa

- /qtwdent Hand-Out 4%
"Q% ) . - .

T ' 3 . Diary of a Colonial Farmer

4:30 pp  .°

7:00 pm

] 8::30\ pm

* ~ .evening prayers ‘and-children went
s to bed.

- 4@y diary and read the bible. . .-

. (continued) - ' .

Boo tired to trim any 'more fruit
trees. Had hoped to remové some
tree stumps from the field. May-_
be I,can get to that before too
long. Neighbor Thomas will help.
Last week I"helped him pull up .. _
stumps. .Wife begam to prepare .-
'§G§§gr. I'm glag children caught-
fish. We'll have'them for supper

" with some boiled cabbage. .

- All-of us. had s&. Still .

" thinking about g that chair. -
Wife and children got-supper »n 1
dishes cleaned up. Children
brought in some firewood. I milked
the cow and fed the?livestock again..

Started to get c&l& again. gSéid

I repaired a broken plow
and wife. patcheé# some-clothes.
Reminded myself to'get wood :for
that chair I must make’ |,

L4

~
“

Wanted to clean my rifle first,
but instead used the remaining .
light from the.fire to write in

. . .
So tired, . Went to.bed.

"The Life of the Farmer",

The Americans, “Edwin:Fenton,
-Editor, Holt, Rinehart.and .~ -
Winston, New York, 1975, )
. PR. 45-46. T

. -
.. - ®
4 o s - .- yl
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Activity 4 - - ,

Energy and Cultural Patterns: The Colonial Farm
Using the information from the dlary, the picture
‘of the farm family and,the previous readings,
complete the following ehart. :

1. What sources of energy were available to6 .
- the settlers? ‘ o

k3

2. Show how the following tasks were done by
‘the settlers. What energy was used in these
tasks? -

-

a. Preducing-food
b. Preparing food
c. Building homes aMd barns
d. Lighting qu heafing’homes
e. Preparing clothing .

f. Making furniture

3. List two jobs perqumed by each member of
the family. ° :

‘a. Mother . . =
“b. Father ' /
c. Children

4. In the colonial period, whjt made one family
wealthier or better off than” another?

€2, !
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Materiaio
per group)
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_Procedure
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AMERICA'S WOODEN AGE -(Science)

.'\ . '
How Can We Find the En@rgy.Gontent in Wood?

1 small cardboard juice can with metal bottom
1 14 o0z. juice can-
1 ring stand e -
100 ml. water e '
wird® screen - . .
1 thermometer |
1 platform balance :
1 glass stirring rod ,
wood shavings (different. klndﬁﬁ
graduate cylinder

‘ -
(Note: To .aid in setting up the apparatus - .
see diagram on next page.) )
1. Cut a piece of screen wire as shown in

diagram (next pag®)..

2. Bend the legs'of the wire down and the
sides up -.this will prevent the wood shavings
£from. falllng off. . L Ll e

3. Weigh 2.75 grams of wood shavings and care-
fully place them on the wire basket.

4. Set a match or two in the wood shaV1ngs
(for easy lighting).

5. Punch 2 holes in theasides of the small juice
can near the top rim. Put the glass stirring
rod through these holes.. Attach to ring 1
stand (see diagram). o -

6. Measure out 100 milliliters of water. Put
it into smaller can (1 ml. of water = 1 gm
or .1 kg). Record on data sheet.

] ) : ‘ .,
; ) .




Takegﬁ’e temperature of H20 before, heatlng;

Reco ,Q‘n data sheet. . .

8. Remove the bottom from the large can. I
Ignite the wood shavings and quickly place,the -
. larger can over the burning wood shavings.

. * ,

9. Lower the small can into the lérgervcan u51ng
the ring clamp.

" 10. Use your thermometer to measure the tempera-

: ture of the water,after heatlng Record on

the data sheet.

. Ty

11. Record the change in the temperature of _\\
the water on the data sheet.

12. Multiply~£he temperature change x the mass
of the watei x .00l to get the heat gained
by water. ecord on data sheet. (The .001
s foggchanglng'grams'x Celsius to Calories.)
13, Find the hegt ¢ontent of the wood.
heat output 7 _ ‘ ) o ’ Y
mass of wood ]

I
g

T

' ®eord on data sheet. .
14. An aﬁproximaée value for the heat comtent of -
wood 1is 1250 Calories/lb or 2.76 Cal/gm.
15. How do your experimental results compare
witH the accepted value of wood?

=

Percent differenge = experimental results
‘ accepted value -

23

W




e _
Note : Cut along solid lines

. ’
‘.

Aruitoxt provided by Eic:




‘f{

.
- y . .
= ' Student Activity-Data Sheet ) ‘
. \
. 1. Mass of water ‘ gms or ‘. kg .
2. Mass of wood shavings gms ' *

3. Temperature of water before heating .f °C

. Temperature of water after heating °C

4
5. Change in temperature of water 'a '’ °C.
6.

Heat galned by HZO = temperature change x mass

1+
L =

v ‘ - 8f watér ' )

7. Heat content of wood = heat output
mass of wood -

8. Percent difference = experimental results
. - accepted value

9. Why was your value prohably lower than the
average value for wood?

- iy . N

-

. A

10. How might you improve the de31gn of this
’ experiment?
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AMERICA'S WOODEN AGE (Math)
{Student Hand-Out 1)

Woody Problems

A one-acre woodlot produces 1.875 xv 10® BTU's
of energy per year by direct burning. How
many Calories are equivalent to the number

of BTU's of energy in one acre of wood?
(Note: There are .25 Calories in one BTU.)

There are 7.5 x 108_acres of woodland in the
U.S. Using the findings in problem 1, how
many Calories of fuel energy are in the trees
growing in the United States?

}
A family uses 17.5 cords of wood to heat an
average size home. 2 cord of wood produces
approximately -3 x 10
How many Calories of energy are needed to heat-
one home for one year? .

. - Use the number of energ§ Calories.heeded by a

family for a year to heat a home from_the pre-
vious problem. If there are 5.4 x 107 families
in the United States, how many heat Calories .
are required for all of the families in the
Urited States? - >

The total number of Calories used by Ygople of
the United States in 1976 was 20 x 10*°. Using
the number of Calories of energy in the trees

growing in the U.S., find.what percent of the
energy could be supplied.by this source for’

* that year.

The enexgy available from trees_in the United
States is approximately .5 x 10'2 per year.
The energy the people in_the United States
used in 1976 was 20 x 16815, How can we show
this information in a graph? - - |

%
b - *
P , . .

. . Q;) ¢
Tk o

Calories of heat energy. ~

.
4
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CHANGING FUEL SOURCES IN THE UNITED STATES
‘ (Student Hand=-Out 1)

. 4 \\
1

£ 90 Fuel Wood ~ . ‘.Petrg éum

: o Coal™ Natural Gas -
5. 80. —— . ) ./__,\ ‘ .
E . PRl . P |

2 0 a /] ~ -,

8 60 / \\ ’ /

. i \ y \\ }, v

~4 , y V4 14

B 50 J)(f' ’

g R A .

40 ] 7 A\

-

o / g / \

30 > N

c o N ) \ ,
S 20 yid 4 _ b | A

I | A , o
o 19 P2 i :

o ! . [ ——

— - om © . —- - . - - ~ — - ._..,...:,
0 -l : :
> 1860 . 1880 1900 1920 1940 - %96@ . 1980
4 . /




v/
Y

. THE COMING OF COAL {Social studies)

\ (Student Hand-Qut 1) . . >

\

This graph shows the changes in the major energy
sources in the United States.

1. In what year did wood make &over 90% of
the energy used in the U.S8.72.

2. In what year was energy supplled equally by
wood and coal?
- - S~
3. In what year did coal reach its peak of im-
portance as an energy source?
- . ¢

4. sed on this grapﬁ, what period.of time would

you label "The Age of Coal"? Why?

“
k4

The rest of this unit deals with the question of
why coal rose and then fell in “importance. Be-
fore going on to the other lessons, list as many
reasons as you can for this change. When you have
finished the unit,-look back on this list. Make
whatever changes you feel necessary. -

» . {

-



RAILROAD TRACK IN THE UNITED STATES

‘

1840 TO 1920
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V Student Hand-Out 2A ; . .

\’/.s

Instructions:

Graphs A and B are called bar graphs. Why?
These graphs have .vertical axes (the straight ‘
up and down lines) and horizontal axes (the
lines running from right to left). L¢ook at
‘ the*graphs. Then answer the questions.

1. what 'do the horizontal lines in both érhphs
" tell you? . :

-

2. What time period.is covered by the graphs? , = ..
‘ 3. What does the vertical axis show in Graph A?

4, What does the vertical axis in Graph B show?.

A

‘5, How many miles of track were there in 1860?
~. ) In 18707 1In'1920?

6. ,HOJ‘many new miles of track were built in 1860?"
In 1870? 1In 19202 o - ,
E .

4" 7. Write a statement showing the trend in railroad /|
< growth in the United States.

N :

. 8. Wkite one or two sentences showing the dif--
¥ - . ferences between the two graphs.

-




MAKINC A PICTOGRAPH g
(Student’Hand out -2B)

L

growth.  Now you are to make a new type of graph.
The graph is called a pictograph. #Pictures are

The title of the graph is "Number of Miles of
* New Raiplroad Track 1840-1920". Be sure to .us

+ the correct graph froh Activity 2A to complet
your plctoaraph

To make Ehlngs easier, round off the numbers
the nearest hundred. For example, 649 become,
600. If the number ends with 50 or more, .raise
the number to the next hundred For exdmple
650 rounds off- _to 700. i

On this graph, each railroad car represents 1000 .
miles of tiﬁck. You must estimate what fractional NG
part of a car you will need to draw to show some
numbers. Look at the eXample below.

o LI
- Lo - L) O '

Xon, i1l in this chart: (One Rs already done
. ‘ or you)
t . .
LN
Miles of Round ot: .
Tear New to nearest  Pictoiraph (Use one column for each

Track  Loo'rid cir_or oart o ear)

¥ - —

. . N ~
- 18 ’\ _Hh0% A {g ’ . '

A

. /
1350 1,261 o N B
,{ ¢ ' .
liﬂLJ;@Q___mr“_,_h_ﬂ ———
' . - l
N 1370 5,633 a{_ N | A T,. o
150 5,008 i U SO P
~ - - “
= _asw 3000 L S NN SN R
o 1-900‘«,99/. ' S
] ) ¢ s 1
- toin 4,123 L . L .
e 19°0 314

————n 4 mm— ———
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PRODUCTION OF STEEL INGQFS & CASTINGS
R IN THE UNITED STA:I‘ES, 1840-~-1920
(Student Hand-Out 2C)

w
N

XY
. G
L

~N
o

fu
o

MILLIONS OF LONG TONS
N
L)

1840
1850
1860
1870
1880
1890
1900
1910
1620

Look at th#sgraph on this page. Then answer
each question on the next page on ypur own .paper.

\ L4
- : »

F ] , -
.

: B
2
(G
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PRODUCTION OF STEEL INGOTS & CASTINGS .
IN THE' UNITED-STATES, 1840-1920 »

5 . (Student Hand-Out 2C)

//‘ - : . N
What kind of graph is this? 1Is it a bar .
graph or a pictograph? ’
< ‘

, What does the, vertical axis: show? - - °
What does the horizontal axis show? . ;
What period of tlﬂe is covered on thlS
graph? ' . L

- - -

Whenwg?s steeia;irst producedfin this )
country? ‘ . ’ . e

Py

Between what years'was there the greatest
. jump in the production of steel?

What trends do you see in the pro uction
- of steel?
’ > N : ‘

v

After examiﬁing the chart on steel production,
.look back at the graph on rallroaéwgiowth. .
What similarities and differences\do you- see?

3 ' ’

. . . . .
.
’ -

hat is the relation between steel productlon .
and railroads?

3

\ T . i ’ / ’ » B o
What is the relation between steel production |
and coal? S
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' POPULATION OF THE UNITED STATES
{(Table 1)

(Student Hand-Out 2D) -
. ' )
1850 ..veeeneeniy .23,261 QOO
*+ 1860 ..... SR .31,513, 000
1870 ....vv... e 39,905,000 . .
1880 ..ivrinnnnn ;...so,zez,ooo-
1890 ...............63,956,000
1900 .......0000....76,094,000 -
1910 e lenenannn 92,407,000
1920 v.iiieenn.. .106,461,000 -

5 7
1

M I

1. What trend do yoglsée in the gopula&idnﬁtable?

L

-

2. What iS the relation between a growing popu-

lation and the need for -coal?

. /”

3. Use the data 'in the table éo make a graph.
r graph 6r a pictograph.
the vertical and horizontal

You can make a
Be sur® to

axis. | Write a’ title on your graph.
A S
\ N -
[N I}

s

3
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i (Student Hand-Out 1)
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‘gq;ivity

A Working Model of a Steam Turbine

N

Purpose This activ1ty will show that steam can turn a
urblne (vhich is what happens at a power plant{
Materlals med1c1ne dropper - thimble
. , test tube .(attached to scissors
| e support rod) pencil with dn eraser .
B Bunsen burner . - manilla circles '
% stopper (one-holed) ruler
needle . _ compass-
Directions Make the turbine wheel first. Use the compass to .

\
i

draw a circle five inches in diameter on the manila '
folder. Use the same center for the compass, and

draw a 1 inch diameter circle inside the larger . .
circle. Place the thimble open: end down on the

center of the circle you have drawn, and draw a

third circle around the thimble.

- Use the scissors to cut along the inside of this
small circle. Use the ruler to draw eightt equal parts

Cut along the llnes\!o the drawn inner circle.
Next, bend half of each section back along the
‘dotted lines in the diagram (see Diagram 1).
The paper halves should show right angles.

? ) ) v
. 3. - - .7 - Diagram 1l

e . - v * &




»

v

Operation

" ble the equipment.

Insert the ndedle into 'the rubber eraser of a pen-
cil. Place the'pdper, turbine wheel over the, tip
of the thimbld and get the -inside of the thimble
on . top of the heedle. (See Diagram 2) °

r

"

Diagram 2

b

13

v L]

Operating the Turbine®

Put about 1 inch of water in a test tube and assem-
Remove’the rubber bulb from the
medicine dropper. Moisten the outside of the medi-
cine dropper and insert it tarefully,through the
one-hele stopper. Insert the stopper into the open
end of the test tube, but domn't pugh it in too
tightly. , Light the Bunsen burner and heat the
water in.the test tube. (See Diagram 3) -

..‘.. . '

102 -,
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Answer thes:}/

uestions.

A ]

s

.

Hold the pericil with ‘the thimble top of the turbine
attached in such a way that it -turns freely, and
direct 'the path of the steam-against the paper

blades of the turbine

| {
¢ 1.

"2. Can you explain why this

»

v

. ‘ : a
What is happening to the blades?

is happening?

”,
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- * Activity-«3B Making a:Working Model oé a furbine
’ ‘ . (Optional Activity - GifFed)
’ . N ‘

- ' v

{ ‘- . -t . . . .
) ., Purpose To @gke/pﬂworking-fin can model of a turbine.

A :

Materidls 16 oz. orange juice can }kn metal bottom - -
. . : - tin. shears ° : . -

. cork; screw, metal glue
o : support
. . . top from larger juice ¢
oL : Bunsen burner ,.

n N

_._u_—&__\ ° LI * . ' "
i K Directions 1. Make a turbine blade frpm the larger juice lid
by making slits. . ' ‘
. 2. About % inch from the edge'of‘the 1lid, punch
e . a small hole for the escape of steam.
<) :ﬂ_ o .3, Next' to the small h le, punch a larger hole.
. 7 ‘ ;
. ’ . 4. Bend a flexible pieke gf support metal to hold
the turbine blade. | Then. glue it next. to the’
small hole. . .
~ . . ‘ - ' 5
. 5.\\Fill the can about % full of water.
- \ o
) ' 6. Glue the lid on

v P
juice e@n and insert thg'
S ) cork. .

7. Turn on.the Bunsen| burner.

'Y

Student Questions. 1. What g

<

, , ,
J 2.  Can yol explain why this héppens?'
- ' \/‘ ’ l:f ‘, . .
* 3. Can you see how Qour'model works on the same

principle as a real turbine at a power plant?
\ : .
/

’ ‘ \
1 ke .
3 e ded
) . :
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\ -Activity 4A Producing an‘Electric Current i

. Purggse' "To show that by passing a mggnet through a closed
' : » .coil of wire we can produce electricity.
Materials A.bar magnet; i .
' A cardboard tube L _
) . Copper wire - B}
~ A galvanometer {a device ‘that detects the’ pressure ‘5
of an electric current)

r
‘

. . - v - —
Eirectiops 1. Set up- apparatus as shown below in Figure 1.

blaH
VR
R

o

Figlre 1

" 2. With a back and forth motion, move the bar mag-
‘net ‘into and out of the coil of wire.

o’ .
3. Look at the needle on the galvanometer and
observe what happens. S
f
, Student Question How can you produce .a stronger electric current? -~

Write your idea in the space below.

-

—

196




¥
Activity 4B

.

. Directions:

s N s v P -~ '
Producing an Electric Current - .

’ . hed

Pt

. A -
Set up apparatus as shown in Figure 1.

- . ¢ «
Cornect the ends of a flexible wire to the
terminals: on your galvanometer § -

Holding the wire vertically, move it bfiskly T
between the poles of the U magnet (cutting
across the magnefic field).

Observe whdt happens to ‘the neédle of the
galvanometer. . . T
Now make a coil of wire (25:40 turns) amd move
the coil between the' poles as shown in Figure 2.

Observe what happens. = : ’

Is it necessar§/to have wires cutting across -
a magnetic field to produce electricity?. Why? =

? .. .
¢

Figure 2




.,

R st Lo -0
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s g A

.Compare each part of, the plcture to the models
" you have made. : N :

car ot
’

'Gene.{at’ou:

R

oy P

/—

X Fuel supply
Fossnl fuels
N
N

§§§SQ§N\

ALY

Based on this picture and your models explaln
the step by step method of how coal 1s’used to
make electricity.

i

hd .
e
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. J
OIL:BRIGHT PROMISE

Volley Balls
pynthetic rubber

Patio screens
Exercise mats

8leeping bags . Refrigerator
Electrician's tape linings
Midi-skirts Floor wax .
Mascara Panelling )
Swéaters . Sneakers
Bread boxes Earrings

» .

109

"(Social Studies)

. : . (Student gand-Out 1) .
. » i
. . N ‘ ‘
] .. oA .
Antenna cable American flags . Eyelashes
" Credit cards Aspirin No-wax ‘floors
Permanent-press Oxygen masks . Golf balls
clothes -Ihk | Lighter fluid
Heart valves Halszpray Attache cases’
Crayons Steering wheels Wet suits -
Disposable dlapers Food wraps -Laxatives
Parachutes : . Stretch pants Trash cans
Telephones Rubber duckies Brass'lieres
Enamel . Seed tape Wall -coverings
Transparent tape Card tables Ac¢rylic paints
Antiseptics Golf cart bodies vacuum bottles |
Vinyl siding . Slips’ Shoe tre ¢
Safety flares ‘  Warm-up suits Bearin -
. Overcoats * . Ping-pong paddles Rafts- p
Bubble bath - ‘Purses .. Sockets
Bookends Weed killers Flippers ';{
Planters Football pads Tiles '
Deodorant Puzzles * Air conditfoners
Panty hose Carbon paper Wallets )
Bedspreads’ Mattress covers Backpacks™ .
Tubs Dishdrainers Rubbing alcohol
. Shag rugs Crabgrass killer Bpoxy paint .,
Lunch boxes Puppets 0il filters '’
Jerseys ' Pajamas Mailboxes
Yindshield wipers  Upholstery . ' Uniforms
Phonographs Hearing aids Welcome mats
Car sound insula-  Racks 4$‘Pacifiers k
. tion Dresses " Cassettes -
Garment bags. Track shoes . Dominoes
Fences Pond linefs Luggage
Kitchen counter Protractors . . . Antifreeze
. tops ' Earphones ' Flashlights
Windbreakers Whistles Motorcycle hel- .
Pillows Clothesline mets
‘Dune buggy bodies Carpet sweepérs Antibiotics:
Checkers chess boards Shower doors
Soap dishes Yardsticks Shorts
‘Syringes " Slip covers Sugar bowls .
Shoes Paddles Decoys -

- DParkroom trays;
Fobacco pouches -
Pencils . -
Model cars . °
Garden hoses -

. > Lawn sprlnklers

Playing cardg -
Dolls



> -

P .
Bubble gum .°
Coasters ™ -
Tennis shves
Straps

Tires

Rulers
Boat covers

N
-

’

Unbreakable dishes

' First-aid kits

Watchbands

Toothpaste
nts .

F#Mger. paints

L]

Ice.cube trays
Swimming poal
. liners
Shirts
House paint
Cough syrup -
Hair dryers
Styrofoam coolers
Brake fluid
Bathrobes’
Shalls

‘Draperies

Audié tape
Car, batte
Hockey pucks
Fertilizers
Knitting yarn

cases

Sandwich.bags
. Raincoats

v

* A .
- Microfilm ;

Floor polish

Sports qpr”bddiés“pStoppers

Smocks ,
Tablecloths

. -Ring binders

Tote bags
Toothbrushes
Notebooks
Darts

Flea Collars

Stadium cushions
Foul weather gear

Hang gliders

. Refriggrarits

Sandal
Lipstick

Typewriter cases
-Electric blankets

Ear plugs
Drinking cups
Lamp shades

Rollerskate wheels

‘Guitar strings
Maxi-skirts -
- Jugs

" Eyeglasses

Vinyl tops

Ice chests

TV cabinets
Measuring tape
Ice buckets
Hiking boots

Water softeners

\ s

-,
P.ui.
-

i::nn'is balls
‘¥easuring cups
Reclining chairs
Dishwashing liquid
Extension cords
Combs -
Flight bags
Drip-dry dresses-
Plastic wvarnish
Badminton birdies
Bird feeders /-
Rugs . -
-.Hair cirlers
Laminates - .
Visors T
-Laundry softeners
Tennis rackets
Canisters
Computer tape
Movie film .
Ammonia
Gaskets
Monkey bars
R;enetian bljinds
igital clocks
+ ,Life jackets
Mpdel planes
- Insect repellent.
Fishing nets
Hair coloring
Rubber cement

P

S

Q'-B‘
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'THE DEVELOPMENT OF OIBw_
(Student Hand-Out 2)

7

. The cry. "we've struck oil" made ‘farmers angry
Some people‘knew how to use the dark,

*in 1800.

gooey substance ‘for medicine.

it to seal roofg and boats.

For the most;part however, 0il hurt the farmer. -

It ruined the sorl.

Others could use

Some used oil for 11ght.

“In, the early 1800'8 most Americans earned their

11ving on farms.

energy.

For light,

These ‘early farms used little -
Wood and coal, along with animal and
human muscle, provided most of the néeded powers

petroleum lamps were used.

. further than thez could walk.

used were made in the’ home

-

lard or tallow candles and, whale oil or

Few pegple travelled

.

Most of the items

Over the next hundred years the nation changed
+ ' tremendously.
way - they made a living and .where they lived all o

changed.

Population grew rap1d1y.

£l

The total number of people, the

“

e

There were les® than’

‘ " t

100,000 people living in the Ynited States in 1820.
By 19205there were over a millidn people.
of these people lived in citieg rather than on
The table below will glve you an idea of
just how fast the cities grew.

farms.

CITY

., New'York
Philadelphia .

Boston B

Baltimore

Cincinnati

St. Louis

Chicago

18207
152,000

63,000
43,300
62,708

9,600

10,000-

1860

T,I74,800
565,500
177,800
212,400

161,000
160,800

109,300

.and factories must be lit.
People and supplies must be transportéd. -

heated.

© 1880
1,512,000
847,000
363,000
332,000
255,000
350,000
503,000

" ~Cities need more energy than rural areas.
Large buildings must be

Many

3

1900 X
3;A37,000
1,294,000
. 561,000
509,000
326,000
575,000
1,698,000

Streets

. The Industrial Revolution attracted people to the
’ cities, and thé.cities grew,
—-  -wab a change in the way things were made.

.

111

This "revolution"
In the
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-
-

‘was on the banks- of 0il Creek at TltusV1lle,
.Pennsylvania. .

L o —y

-

‘past, items -such as cloth, furniture and rifles *

had been made at home by hand. Now, they were'’
made in factories by workers usifig machines. With
machines, a few workers couldr produce Mmany more

" items at a cheaper cost than they could without
- machines. However. the machines recuired great

amounts of energy to-'woryk. The manufactured items ¢
then had to be transported to the buyers. This
also required a great deal of energy Ag a

result, the factory system of manufacturlng is’

often referred to as an "energy 1gtens1ve system. -

With the growth of population, the growth of cities
and the growth offfthe factory system the demand

- for energy incregsed enormously. This increased

e,

demand: for energ
As the price gt

a great profiyf
of effic entf

drove the price of energy up.
e, 1nvestors-a‘y a.way of making
flnd a cheap, unllmited supply

¢

Scientists
experrmenw

,'nd englneers around the world c0nducted
tQ find this new source of energy. .

" In Canadgl, -Ab¥ahany Gesper used natural oil to

produce FKeroselain". Thig was later called "ker-
osene" ./ In Pittsburgh, Samuel M. Kier used petro-
leum pfgduced by salt well. He developed a way

to refine the oil. By 1858, Kier's firm was sel-
ling great quantdities-af "Carbon 0il" at $2.00 a
gallon. But the demand for oil was st111 greater
than the supply and’ the prlce kept rlslng.

-

In another part of Pennsylxgjéi.a group of bUSI-

_nessmen led by James M, Townsend formed a company

t6 drill for oil. They reasdned that this would

be a profltable way to invest their money, They

hired  Edwin L. Drake, a retired railroad conductor,
to undertake drilling operatiggs. The site chosen

" w
Drilling went slo¥1§.; Peoplq began calling ‘the
project "Drake's folly". Laborers quit.. The towns-
people ignored the project. But the developers

. 8till thought they would reach oil and make a

profit. They continued taQ risk their money.
The 1nvestors hxred W. A. Smith as the chief driller.

On Saturday,‘pugust 27, 1859 Smith ,stopped the
drill at 69 1/2 feet. Late the following day,
Smith walked past the well. He noticed sgmething, -
strange. A dark, green fluid filled the hole.

He lowered a cup and pulled-it up. The cup was
filled with oil. "We've struck oill" _"We've
struck oil" became :the- cry of a-new gold rush.

5 . .




\ " Questions
for Student.
Hand-Out 2
' .
B |
e ‘,'.
. »
¥
~ "
A , t
.
+
~ £

Y

'What,does the term "energy intensive"

.
1

Was oil valuable to the people 1n the Uplted
States around 1800’ ’

¢

Was oil used as an energy source§before 18002 °

Did farmers like to find oil on-their laﬁa?
Why or why not? . ﬁ . N

£ ¢

List three reasons Why.the demand for enerdy
increased between 3829.an&'%920.

Why did investors put their money in oil ..
development after %850? ) o0

[
.

mean?
What»aoes the term "Drake's folly“\mean?‘

In the last paragraph why 13 a.strike of oil
compared to a gold rush? .

“
3:,7 ’

1 4

e
.

4]
3
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, ., . ‘Student Hand-Out¥3 U \

/« . " L3 . - -

1. What is the—tltle of Graph #19 , Ty

Y e )
. 5 " 2. What does the vertical axis (the line on -
5 5 ’ the left that goes up and down) show? T -

' - v

3. What does the horizontal axis (the bottom
line that runs.left t6 right) ‘show?

B

- - 4. What fs the time span of the éraph?

5. What does the term consimption mean? N

rd
L4

. a ) 6. What does the term production meah? .

. N - 7 -
i 7. What does thes solid 1in€ show? g
. . 8., What does the broken line show? \
v ] .
‘ . 9. ﬁhat is the trend in consumption?  ~
ce . A S ' v . ’
.o 10. What is the trend in’ production? | | .
4 ' ’
- 11. Between which years_was U.S. prodndtlon

greater than U.S. consumpt10n°-

12. If the trend for the perlod between 1960

_and 1970 continues, what will be the re-
lation between U.S. production and U S.

" consumption?

-

Bonus Questlop (/
Where does o0il come from that is not produced
in the United States?

~

* B
13. What is the purposé of Graph #2?




! M - -~ 1 . ‘
. 5, S . . .
- s . . " . ~
- . . - . :

&\ B T, ot : -
Lo . 1407 What per cent of ‘the oil used in 196§ in
e S Lo . the United States was 1mported° . y
: . o . .

* "t 15., What per cent of oil used in the United
- : T Stated in 1976 was imMiported?
. ‘\ o ' 16, What do you think thi%s dramatic increase
C . ’ ) tells us about United States oil production
\, . - today? - ' _ ,
. . » . \ -
) ( ) . 17. Look at Graph #3. What can you learn from
. . o -, ., the title? .
\ . ' ‘ - : . ‘% ' ‘
|
L ~-18. : Compare the three graphs in ﬁhls section.
- Lo ~ . . What reasons can you give for the rise in
) : the prlce of Per51an 0il? _2
o . . - Y
. . , . \
k Lo .19. What effects do you think the rlslng price
. Vo S . Of oil will havé on_the U.S. culture and
e i

economy’
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OIL: BRIGHT PROMISE (Science)

HEAT CONTENT OF OIL o
lStuﬁént Hand-Out 1),

3

i AR
o2 s A

Purpose . To determlne the heat content of 011
Materjals FiberglaSS»insulaﬁgon‘ 3-in-1 011
7. Glass stirring ro Platform balance -
Bunsen burner . Screenig?rez‘
Ring stand with clamp Scissor
Thermometer (48°2150°C) Mdtches

-

8 oz. juice.can with métal bottom T
16 oz. metal can

3 . —

-

Procedure =~ 1. Weigh 100 ml. of water and pour in juice,
_ can. Record on data sheet. ‘
// . . . .
- 5 2. Read the temperature of the water. [ Record ,
it on data sheet.
3. Make a small stand out of the p1ece of wire
screen. See diagram in Amerlca s Wooden Age (Sc1ence)
4. Cut a piece of flberglass insulation about
2.5-3 cms. in width and length..
. + . ‘
5. ‘Place the small wire screen and fiberglass
insulation on the platform balance.
\\.6.' Slowly dr1p 20-22 drops of 3-in-1 o0il into the
- . - fiberglass. Record the mass of the screen
. stand, fiberglass and 3-in-1 oil on data sheet.
2 - ~ (Weight should be about .3 gms or &003 Kg.) "(
\ 7. Use a beer can opener to put holes in the sides

\ - of the larger can as shown in diagram.
4 8. Remove the bottom from the larger can. (\
\ . 9. Using your SC1ssors, punch a small hole in
' the top (sides) of the small juice can for
\ the stirring rod. -Insert stirring rod.

\\ .10. Now remove the wire screen, fiberglass and
\ 0il from the balance.

11. Leaving the fiberglass on the wire screen,
ignite the oil.

12. Raise the large can and cautiously push the

burnlng oiled flbergla55 ‘under the juice can
containing the water.’ o

118
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Vo

. 16.

‘you started out with.

MY
[ '
.

Lower the latée can over the burning oiled
fiberglass. i .

After t‘g oul has burned off the fiber--
glass, record the temperature of the water

- on the data sheet. -

Cautlously xalse the larger can and remove
the wire screen containing the unburned fi-
berglass. 'Weigh the screen and fiberglass
to see if you burned all the oil théf N .

>

Determifie the heat content of oil. See data
sheet .

V-

.
' . . »




>
p _ ' . - . -
' . DATA SHEET .,
! . ' . . .
1. Mass of water ml = g or Kg
2, Tempereture of water before heating °C -

- ————

3.% Mass of screen stand, flberglass and oil

-, "before heating gms
o .4. . Mass of screen stand, fiberglass and oil
. . * after heating gms -
' A . —
H=, 5. Mass of oil
/

6. Temperature of HZO after heating oC

\ .
j[%‘ ' A 7. Change in water temperature °C
4 . , ‘ LT
\ : *8. Heat gained by water = temperature change
- <, x mass of water x 1 = calories-
.o ) ) *; ) W
) 9. Heat content of oil = Heat output (Heat gained by ¥-0)
/ﬁ . ' - ; — Mass of oil R
7~ Y ‘ = Cal/Kg
A ) e . ¢
:“" **10. Accepted value for heat content ¢f oil is -
S . __.x Cal/kg :
A «l1. & difference = experimental result =
" ‘e n - accepted value
& ? N { s
A . *To change Kilogram Calories to Calorles, multiply
2 by 1. _ .
**Data taken from Energy ahnd the Environment, by
John M. Fowler (McGraw-Hill Book Company),
p. 427, 1975, .
\ -
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