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INTRODUCTION :
N

- The Tra1n1ng Analysis and Evaluation Group (TAEG) was tasked by the
Chief of Naval Education and Trammg1 to” serye &s technical monitor and-‘to
provide production assistarice in the developmeént of -supplementa “instruc-.
tional materials for the' Naval Junior Reserve Officers Training Corps
(NJROTC) program. . The tasking for “the” developmeht of this workbook resulted
from the successfu] use-in the NJROTC program of a previous textbook
prepared by the TAEG,- Improv1ngﬁYour Navy Reading Skills (described in
Kincaid and Curry, 1979) The present -workbook 1s the first of a series o
“three and is designed to supplement Naval Science 3, tke primary text of the
third year NJROTC program. Workbooks for the first and second year NJROTC

programs are current Yy being deve]opq€b -
N 1)
J

This workbook is des1gned for NJROTC students who do not have the
reading skills,necessary to fully benefit from the regular curriculum
materials. gtudents who are reading significantly below their grade in
school comprise-a large proportion of the students.in the 250 NJROTC

, programs across the country. In order that these students may more fully
benefit from the program, it became necessary to develop easily geadable’
materials’ conta1h1ng appropriate 1nstru§L1ona1 exercises. The Warkbook for

Naval Science 3 is written, at the 8th gfade readability level as determined
by a Computer Readability Editing System {CRES) analysis (Kincaid, Aagard,
and 0'Hara, 1980). The CRES analysis was also helpful ingselecting words
for the vocabulary exercises contained in the workbook.
2 - ' -

3

The workbook is the result of a joint effort of the University of
. Central Florida.and the TAEG. Stuart E. Omans of the University of Central
Florida is the primiry author of the wdrkbook. Personnel from the TAEG
pa4L+Q1pated in wr1t1ng.}he text, served as rev1ewers, and provided editing
and ‘production services.

. R N .

Topics included in the Workbook for Naval Science 3 were determined by

interviewing several NJROTC instructors, and a majority agreed on the fdnal
- selection of. topics. Topics in the Workbook for Naval Science 3 include

naval history 1920-1945, leadership characteristics, meteorology, astronomy,
and introductory e]ectr1c1ty Exercises include vocabulary development,
matchlng,econcept application, and extending learning activities.

v

., { . . !
~* The purpose of this report is to make available the Workbpok for Naval
Science 3. In-addition to its use in the NJRQIC program, the workbook {and

the two others being deve1oped) may be useful in several remedial programs,
suc¢h as Academic Remedial Tra1n1ng (ART) and the Verbal Skills Curriculum.

+ Both of these programs are. offered at each of the three Recruit Training
Commands to, recru1ts deficient in reading or oral English skills.
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. ' / . FOREWORD D
. \ . N . -
= The workbook gor Naval S&ience 3 began as a limited project. To be
more helpful and cbmplete it grew into its final form.including an extended ™,

series of illustrations, maps, and,*most important, challenging exercises
for thq student reader. The workbook is intended to ‘supplement Naval Science
'3, the official textbook for the third year Naval Junior Reserve Officers

Training Corps (NJROTC) program. A separate answer,booklet‘makes the workbook

. . ¢ reusable.

¥

In preparing the workbook the skills of numerous people were called
. upon. The authors would like to formally thank: )

e  Hr. Thomas Curry, TAES (retired), together with many NJROTC instruc-
tors, outlined the content. CAPT Sidney Hodge, NJROTC Area Manager,
' Area 7, was helpful in arranging the extended series of interviews
. with NJROTC instructors. LT Frank Rudden, NJROTC Instructor at
¢ {:iitusvi]]e High School, was particularly helpful in identifying

7 -

opics for inclusion. CDR Russell Crosby, NJROTC Instructor at
Maynard Evans High School, Orlando, carefully revie%ed the workbook
from an instructor's standpoint. : ’
-’ ’ .
e+ Dr. William Morgan, Dr. Bill ‘Dudley, Mr. George McCuistiony and LT
) \ Donna Nelson, of the Naval Historical Research Branch, carefully )
' reviewed and critiqued the chapter on World War II. :

&
o Mr. Archie Poole, Chief Illustrator of the Technical Data Branch,
Naval Training Equipment Center, prepared somg of the artwork.’
Ms. Catherine Williams of the University of Central Florida edited
the: text during the final stages.
i _ e  Special thanks are due Mr. JoseBN“Gi1liam,;CNET Coordinator of .
S . NJROTC Curriculum. Mr. Gilliam conceived the project and has bgen
) supportive in many ways. o
. Other TAEG personnel, including Mr. Paul Scott, M;. Rdberf Browning,
, Mr. Herschel Hughes, and Ms. Betty Pereyra, acted as reviewers ’
. - ___J througholUt the preparation of the manuscript. ™ >
. ’ N » ’ -
. e - TMCM(SS) LeRoy S. Miller, USN, Service School Command, Orlando, . .
‘ s who participated in the Pacific submarine campaign, was kind enough N
' to review the sectton on submarine warfare. [ )

v
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Gratefu] acknow]edgment is made to:

. the Naval Historical Center for supplying World war Ir
, photographs.

e =
. the History Department of the United States Military Academy .at
West Point.for permission to use maps .number 2 and 38b from the
X Camgpaign Atlas to thd Second World War: Europe.and the
Mediterranean, 1880. ~

To the Students:. The 1ntent has been to produce a workbook that is
readable, educational, and stimulating. Tt is hoped you will find the
exercises particularly helpful as you increase your naval knowledge.
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" QHAPTER'I: THE NAVY IN WORLD WAR i
MOVEMENT TOWARD WORLD WAR _II

**x One reoeated error made by the United States vefore

World War II was letting its Navy fall apart. **
L d .

If you have éver hearo the expression, "It seems like
I've been here before!" you already understand the idea of
historical perspective.. Historical perspective(l) simply
. - means that a person can only-succeed in the future by seeing
the meaning of the past. without such vision a person Or
a country will make the same mistake over and over again.
One such mistake seefms to have happeneg several times within
the United States before World War II.

3

During the last gays of the é}Vil war (1861-1865) tne
Navy was strong. But after the war ended the country wantea
to save money. Thers was the feeling that a big navy cost -
too much. There was the feeling that a country'that wanted
. to develop railroads and other in#ustries coula t afford a
big navy. To mény people, there was no relationgﬁhp between
inland industries and ships. A ‘few senior naval officers
kept pointing out tnat-nistorically a.strong navy was as
important to an Amerig¢a at peace as to an America at war,
but they were ianored.
The Navy was given little support. With little money
available for maintaiging older ships, let alone building
ngw ones, the Fleet f§T§é§part. Meanwhile other navies
kept on building. When war brbke out in South America
among Chile, Bolivia, and Peru (1879-1884), the United
States was shocked to see South American navies that were
better than her own. The shock led to Congress ordering, in-
1883, the building of modern, steel ships. The Atlanta, the
Boston, and the Chicago, all steel-hulled, steam-powered
‘cruisers, were built. A small dispatch boat, .the Dolphin,
was also built. For the next 10 years Congress kept on s
approving money for ship building. By ‘1889 the keels of the
armored cruisers Texas and Maine had been laid doyn. By the
end of 1891, the first three American battleships’ the
Indiapa, the Massachusetts, and the Oregon, were under
construction. At last the Navy was being restored. , =«

. o

(1) Underlined words ‘are defined in*the Glossary.
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B8y World War I (1914-1918) the United States hao
rebuilt a strong navy which played an important part in
winning the war. The surface fleet and the air arm of the / ‘ ,
Navy (which had been created in 1911) expanded greatly
during wWorld War'I. When the war began, the Navy had 54 N
aircraft and only 48 pilots and student pilots.’ At the end
of World war I there werf 6,716 Navy and Marine officers,
and over 2,000.aircraft!L But the same historgcal pattern
happened again. The country now had a large maval fleet to
support during peacetime. This seemed too expensive. The
war was long and brutal. After the war, the country again
lost its.historical perspective. The country had one great
wish: to stay at peace. .

. J

~

WASHINGTON DISARMAMENT TREATIES

. ** After World war I, the United States-tried to make
treaties that would stop an arms builoup ang tnersefore
insure peace. The intention was good'but the treaties.dia .
not work, ** . L N
To carry tnis out, tne country favored isolation.

The, United States wanted to stay out ofl.any more fighting. . .
And keeping a powerful ngvy did not seem to fit tnis igea.
Further, the country again wished to save money. Taking
care of many ships did not seem to fit a tight economy Py ’ .
either. Many, people felt that the best way to insure peace :
was to isolate America from the rest of the world. One '
result of this attitude was that the United States refused,
to join the League of Nations. They gfelt that America
could get along best by.having no formal political allies.
They also felt that we should cut spending on military or
international projects.that might even suggest the dreaded

\ word, "war." Following this tninking, a #ajor try to insure
peace came in 1922 when President Harding called a meeting
with the otner four major naval powers: France, Italy,
Japan and Britain. They were to discuss naval armament and
Far East policies. All five signed a treaty, calleog the
Naval Disarmament Treaty. In this treaty, each guaranteed
the rights of the other to their island possessions in the
Pacific. They also agreed to a 10 year holiday during which’,
no nation would build a ship over 10,800 tons with guns
bigger than eight inches. Other agreements to limit naval
growth were made as well. Perhaps out of distrust or fear,
almost all the other nations at once began to build. The
United State’s converted two battle cruiser hulls intpe

~ .«\“:'
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aircraft carrier hulls. Italy and Japan concentrated on
heavy cruisers. Japan,also began at once to fortify her
Pacific bases because QQE knew that Britain and the United
States would do nothing to stop her. In reality, Japan was
claiming most of the Pacific. American naval officers
objected to the Naval Disarmament Treaty as well as others
signed during the next few years. Their major .argument was .
that we "had been here before" and a result had found
ourselves with a weak Navy when we most needed a strong one.
They were ignored.

-

THE \U.S. NAVY IN THE PRE-WAR YEARS |

:* The Naval Command concentrated on developing new
naval strategies: mnaval aviation, log§§tics and
amphibious watrfare. ** :

A}

Because of the new restrictions on naval building
during the 1920's and 1930's the Naval Command concenfrated
their efforts_on developyng strategies and newer weapons.
They worked onv nhaval aviation, the techniques of |
amphibious warfare and a system of detailed logistics.

The Navy realized that if :another war occurred, the Pacific
already-would be fully occupied by Japan. The Armed Forces
would have to fight their way- back across the Pacific. To
accomplish this, the Navy would have to maintain the Fleet
away from home for long periods of time. .One major part of
the Navy's new'working plan was the science of logistics.
Logistics is a system of supplying services and supplies --
0il, ammunition and ‘food -- to the Fleet ships engaged in
warfare. " In case of a Pacific war, the Naval logistics
system would have to solve the problem of freeing*the Fleet
from dependence on home bases. ® :

Tne Navy also realized that aviation would become much
more important. As early as 1921, ‘the Navy had commissioned
its first aircraft carrier and General Mitchell had shown
that an airplane could bomb and sink a battleship. Aviation
would no longer be mainly a scouting arm of the Navy. By
1938, the carrier task force had been devgloped as an
important arm of the Navy. i

Finally, and most importantly, the Navy realized that
many operations would have to be amphibigus. Amphibious
warfare s the science of how to invade ?nd'occupy heavily
defended enemy bases from water. “The Nayal Terms

, i
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chtlonarx by John V. Noel, Captain, USN(RET), and Edward
L. Beach, Captain, USN(RET) offers a definition of an
amphlblous force. It is "a naval force and landing force, “
together with supporting foreces, who are trained, organized,
and equipped for amphibious operatlons " The Marlne Corps
worked out the strategies of amphlblOUS warfare. Amphioious
warfare and its relation to logistics'is very compl jcated.
It not only means landing large humbens'of troops on an
enemy position, it means getting them there and supplying
them, often for long periods of time. If you try and /
imagine all’ the cooperation and equipment necessary for a
large amphioious operatitn you can see how agifficult it is.
It is like moving an entire floating city! Just tnink of .
all the messages involvede in brimging troop snips togetner
from different places:! Add to the messages, methods of
loading equipment, giving fire support to tne LrOOpS as they
fight their way Lo new positions) clearlng the water of
mines and supplying tne troops once tney nave set up a
beachhead. You can begin -to see tne complicated tabks
involved in amphipious warfare. A1l tnese .new lueas proved -
to ve very important during world war I In fact), some .
1

1 .
historians call tne development of logistics "tne secret | -« .
weapon" that won the Pacific war. ?

<

s From 1936-1939 mil 1t ry dictatorstips ceveloped in
Germany, Japan ang Italy. ** ‘

ments were taxing p.ace,
+

N while all tnese n3zval Zdevelop
the world was falling aoart‘ iineteen thirty-six saw the
militant governments of Germany, _Lagan and Ita.y witndrawing

from the';eaoue of Vatlons Nineteen thirty-seven througn
1939 saw ‘Japan and Germany invade Dtner nations anc maxe
them possessions. The same years saw tnglang's Prime
Minister Neville Chamberlaipetrying to keep peace Dy
giving in to tne increasing demands uf Germany ans [ta.y.
This policy is often called appeasement. But tne
dictators were not appeased; instead they demandec more
possessions. Finally, Adolph Hitler, dictator of Germany,
gemanded the Free City of Danzig and most of western
Poland. cngland and fFrance refused to agree and on 1 Sept.
1939 Hitler's armies invaded Pnland. :nglanc and France
declared war on 3 Sept. 1939. &ngland and france had
finally realized, at great cost to tne worlag, tnat deing
blind to the errors of the past always means blinaly
repeating those errors in tne future. .

;

-
N {

1 18‘ '

9=
“ L




. X . t. ‘ .
MUETIPLE CHOICE QUESTIONS: " .

. 1. "Historical perspective" means: ) ’ .

a. understanding the present and the future by understanding the past.
) b. forgetting the past and going on to thinking about the present.
: c. a form of Naval warfare. . : = ! ,

2. During‘fhe’last‘day§ of the éivi] War (1861-1865) the Navy was:
‘a.  strongs :- ! ~
b.. weak. o )
c. destroyed. ; B

<

3. During World War I, the Navy.created its:

&\« battleship fleet. - ¢
b. first rocketry division.

,¢c aviation arm.

t ! ’ .
-4. A repeated error made by the United States®before World flar II was refusing to:
N ) *
a. join the League-of Nations. . '
b.  build inlgpd: industries. o .
c. maintain 1t$- Navy. ”
’ 5. Isolationism meant that:

a. the.United States did not wént formal political allies and
.. wanted to stay out.of war. . »-
b. the UnitegpStates did not wantbe'sign any treaties, including
< peace tredties. . .
' c. political solutions proved to be & good way to keep out of war.
. s -
6. The Naval Disarmament Treaty was: ~
. !
a., an agreement between the United States and Russia to not engage
in any Naval baé@&@ﬁﬁj ) ’
b. an agreément among” the.United States, France, Italy, Japan,
%nd Britain to stop building ships over 10,000 tons and with guns
igger than 8 inches. . ‘
C. a worldwide success because éach’of the agreeing countries -
* abided by the treaty. - .

n

Because of the Naval DiSaymament Treaty:

" a. = the Naval Command concentrated on new naval strategies. .
b.. the Navy was allowed to build larger battleships.
_ .C. three admirals resigned in.disgust.
. . I .
‘ .

-
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TRUE

L ]

The strategies of amphibious warfare were worked out mainly by the:

a. Navy. .
b. Marines.
c. Corps of Engineers. .

Amphihious warfare is the Science of:

a. invading occupied and heav11y defended enemy bases-from water..

b.  how toysupply troops once they .have penetrated to the innér areas
of an !s]and . .

c. penetration bombing. ) " .

From 1936-1939:

a. + the world exper1enced the development of dﬁctatorshaps in Germany,
Japan, and Italy." &

b. the United States entered World War II.

c.' the United States joined thé League of Nat1ons

~ . i ‘ /\
OR,_FALSE QUESTIONS:

10.

After World War I there was_the fee11ng that a large Navy
cost too much.

In 1883 the Congress ordered the building of large ships.

The Atlanta, the Boston, and the Chicago were a11‘ear1y

examples of aircrdft carriers.
World War I took place between 1914-1918.

After World War I the Navy had many more aircraft than -
before the war.

The Naval Disarmament Treaty was an attempt to limit
the ‘growth of world naval powers.

The Naval Disarmament‘Treaty was a failure.
Logistics is the science of how "to invade and occupy

heavily defended enemy bases."”
£

" Prime Minister Neville Chamberlain believed in

appeasement.

In 1939 Hitler's troops invaded France.
- .
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VOCABULARY SKILLS: )
Usifig the following vocabulary words, complete the sentences below
is only one correct, appropriafe word for each'blank space.
see1ng eyents or th1ngs in proper re]at1onsh1p to one another.

1n govern ent, -a person who takes abso]ute control without the

-

dictator:

perspective:
fre& consent of thepeople or any other right.
to enter forcefu]]y, as an enemy
the largest organ1zat1on of warsh1gs under the command of a s1qg]e

’ f
invade:

fleet:
officer.

\J\
. inland: in ‘the interiow part of a country or reg1on
when a nation decides to maintdin‘its rights and 1nterests
a term used wheh referring to.the production of goods and services,

isolationism
without any formal allies.
the ability to see with the eyes, often used to suggest being ab]e

vision:
to see issues clearly.
economy: &
their distribution,'and consumption.
the reduction or 1ugl;at1on of the ¥ize and equipment of a -
the first mador organization of the states of the wor]d
It was Tunded after

-

disarmament:
country's armed forces.
dedicated to peace and international cooperation.
the science or art of p1ann1ng or directing large m111tary movements

League of Nations:
between or among two or more nations.
a-self- govern1ng territory which included the N. Po]1sh

Wortd™War I in 1920.
(Hitler irivadeg in 1939 and made it a part of Germany.

]

international:
warfare waged by using-naval and landing forces embarked
(During World War 119

N

strategy:
and operat1ons

\

Free City of Danzig:
seaport of Danzig.
It is now part of Poland.)

ing a landing en a hostile shore.
A
ially by treaty

you e§n\$
ia were allies. )

amphibious warfaxe
in ships or craft, invol
=
Russia
the system of supplying services and supplies to the f]eet sh1ps

one who is united wit
=

- allies:

England, the United States an
trying to keep peace by giving in to the increasing demands of

logistics
engaged 4n warfare.
\

appeasement
others.




- '*\ ) ] , §. o
- 1. The United States,-Russia, and England were = ° . during World War II. .
2. The Ugited States favored a pol icy of . L after World Wik 1. -
3. -Kansas is an . state. \ o
4. Those who “favored 1se1at1on1sm had a blurred ) of how to )
«keep America safe. , *
N * .
5. ° The Naval Disarmament Treaty d1sa]1owed any combat ships over 10 000 tons
» from being added to the . .
- 6. Hitler was a ruthless - who wanted more.and more territory.
7. ~ ) "is when a country agrees to reduce the size and power
. _of its armed forces.
8. Without Ristorical B | a person or cquntry is bound to
repeat the errors of thé past. ' ’
\ 9. In 1939 I-fi‘tler's troops invaded the
10. ~In order to move an entire fleet, the science of is
necessary. k
11. Hitler was willing.to . any country he believed he could
© capture. - . , ‘
12. The officer explained his ‘ for the naval battle.

-

13. The United States refused to join the
¢

14. The Marines were responsible for developing the techniques and strateg1es
of” . . . ’
15. The League of Nations was truly an o . prganization.
’ ) ' " \
nj\ . .
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PRE%IDEN‘T'ROOSEVELT TAKES STEPS TO
PREPARE THE UNITED STATES : ;

" %% As relations between‘the United, States, Japan and
Gegmany became more strained,” President Franklin D.
Roosevelt realized the Unlted States mfght sooh be 1nvolved
in the war. He theréfore, prepared for war by building up
naval forces in both the Atlantlc and the Pacific and used

these to aid our allles * % -
* A

N

ARfter the European natigns detlared war on each other,
President Roosevelt realized that if was probably only a
matter of time until the United States also would become
involved. He wanted us to be ready. He wanted us to have
strong naval powers in both direat jocedns. Or wears we had
kept fleets in the Pacific. We had ships nhear China, Now
on 5 Sept. 1939, President Roosevelt ordered an Amerlcan
fleet into the Atlantlc He called it the Neutrality
Patrol. Roosevelt .mad been warging America about the Axis
(Germany, Italy a## Japah) thiEet for-many 'years. Ngw thé -
threat was closer: ; The Neutrallty Patrol's official task
was to track bell;g%rent sh1p§ and aircraft moving toward *
the United States or*thg West/Indies. Unofficially, the

~

Patrol allowed thS;Navy 0 recall men from the reserves. It
a

also allowed the vy to* prepare older ships for bdttle.
Germany was angered by thlsipatrol She wanted nothing to
get in her way. By the end’ of 1940 the dictatorships of .
Germany and Japan, had greafly expanded their conguests.
Germany held Ausyrla, most¥ of Czechoslovakia, western and
central Poland, Denmark, elglum, Norway and the Netherlands
(figure 1-1); Japan ‘was pressing teward French Indochina.
The United States was s#ili no fficially involved in the
war but tensions were owingy Tension was partlcularly
strong between the Unifed States and Japan.~ For example,
in May l940{ﬁPre51deny Roosevelt .transferred the Pacific,
fleet from the U.S %ﬁst Coast to Pearl Harbor, Hawaii,
Japan was ﬁngered at/hdving the powerful American fleet in
what ' Japan considere% her waters. .

¢ .
. Dlplomatlc relations grew more strained because Japan'
was then involved in a war with China. To fight and win
this war Japan needed large quantities of supplies.
Earlier, the United States had sold Japan supplies. But
since Japan had increased her aggressive behavior in- the
Pacifié, the United States had become less friendly and less
willing to sell Japan supplies. Japan had "informed" *the
butch authorltles in the East Indies that. oil resources in

23
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those islands would be "developed"- jointly with Japan. It
— ‘ became clearer and clearer that Japan was out to dofiinate
. as much of the Pacific and its resources as she could.
Certainly she planneg to take over the tast Indies and seize
. gts mineral resources. In response, the United States
showed Japan what it thought of her actionms. First,
. President Roosevelt stopped. the sale of aviation gasoling
: and scrap iron to Japan; then he stopped the sale of steel;
‘ then he stopped the salg of oil. At the same time in 1941
. he ordered all Japanese assets 'in the United States’ -
frozen. This was close to declaring economic war and Japan
knew it. In fact, it is true to say that although not one
shot had.been fired between the United States and Japan, an
edonomic war was on.: Japan knew she would have to find her
w3ar supplies somewhere else. >

4
' { ‘. AGREEMENTS*WITH U.S. ALLIES
. M JPN « .
IR ** In brder to prepare for the war, the -United States
& began making formal -agreements with its allies. **

‘At about‘this time, the United States began to close
ranks with Britain. In Sept. 1940 the United States traded
50 over-age destrayers to Britain. In exchange, Britain

- gave theé United States rent-free leases of 99 years on sites
. " from Newfoundland to the_west Indi®s for the establishment
‘ of Ameritan military and ngval bases in the Atlantic. All
s " of these bases were Locate in British possessions. -

4

. In March 1941, the United States and Britain signed
another agreement called the Lend-Lease Act. This act
allowed the United States to transfer war equipment to any
4 country whose.defense’President Roosevelt judged "vital to
tire defende of  the United States." You should realize that
{/ by -‘this time Poland,.Rumania, Bulgaria, Hungary, Luxembourg
+ and France had also’.fallen to Germany's power. Britain
" jtself was now threatened by German invasion. The
Lend-Lease Act put the United States squarely behind :
Britain. Many Americans objected to the Lend-Lease Act.
They felt the United Stateg could still stay neutral to the
. _ Europeans’' war and that this agreement was too strong. But
o . President Roosevelt felt that without help Britain would,
s fall. And if Britain f8l1 the Atlantic Ocean would become a
watery highway for Hitler's pavy. -And the United States
could be next on his list of conquests. :
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* Ouring 1941, the United States came closer and closer
to officially entering the war. The United States and
Britain had a secret meetipg in Washington and wrote the
ABC-1 STAFF Agreement. The Agreement was.that the United
States Navy would help escort transatlantic convoys to
Britain. This was very important because it was the United

.States' promise that it would fight to get needed supplies

to Britain. They also planned for the United States' part
if she officially entered the war. They agreed that the
U.S. would concentrate mainly in the Atlantie~to fight
against the Germans; first, because of Germany's superior
military stremgth and second, because of the immediate
danger to Britain. , Actually, from 193%&1941 Germany had
treated American ships as if they were walready in the war.
For example, in Oct. 1939, -the German cruiser, Oeutschland,
captured the S:S..City of Flint in the Atlantic. In May
1941, GermanL;yéag}ines sank the S.S. Robin Moor, in the
South Atlantig’. Other ships were attacked and sunk. The
worst pre-war loss occurred during October. On 31 Oct., the
destroyer Reulen James was torpedoed and sunk. Over 100 men
were killed. Even yet there were Americans who wanted to
avoid "direct involvement” in a war. N

i
JAPANESE PLARNING «

» ** The Japanese decided they would have to destrpy the
U.S. Pacific Fleet (figure 1-2). ** -

‘States, she kgfew she would have to get it froh somewhere

Whenhzzzzp could no longer get oil from the United

else. Ot ise her war in China would fail for lack of
supplies. Japan decideor that the only place to get the oil
was in the Outch.East Indies; she go in and take it.
In order to do this safely, the Japanese| reasoned they gould
have to destroy the U.S. Pacific”Fleet npw moored at Pearl
Harbor ZFd strong enough to interfere wdth Japanese

: maneuver/s. In order to accomplish thiE, Japan assembled a

strike force in the Southwest Pacific. The Pearl Harbor
Strike Force first went into the Kurile:.Islands, off the
Jbast of Japan, .to await its orders. On 1 Oec., the =
Japanese Admiral Yamamoto radioed to his strike Force

Commander, Vice Admiral Nagumo: '"Niitaka Yama Nobore" or.
nclimb Mount Niitaka." This was the code command meaning
"oroceed with the-attack." The forM8; having alreaay left

the Kurile Island® on 26 Nov., made its way toward Pearl
Harbor. )
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Pear1 Harbor, Hawaii, 1941
Luzon, Philippines ,
Battle for Java
\'\/ -

)

Battle of the Coral Sea

N

Battle for Midway
, r

Japanese Attacked Aleutian Is1ands--Diversi$nary Tactic
Guadalcanal

Battle for New Guinea .

Reconquest” of Attu énd Kiska - S\/

Rinqs Around Rabaul
éaftlg_of Marshall Islands
Battle of Saipan, Hariana Is1aggs
Baﬁt]e of Iwo Jima

Battle of Okinawa

Hiroshima Bombed

P EEPERPBEERD BB

. Nagasak-i Bohbed -
<

Figure 1-2a. The Pacific Theater Sequence of Battles
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THE ATTACK ON PEARL HARBOR
** The attack on Pearl Harbor came as a surprise and
was af attempt by the Japanese to-destroy American naval
power in the Pacific. ** .

The Japanese Fleet was just north ofﬂzhe Hawaiian 3
Islands at dawn. They had been traveling for several days /(
hidden by stormy weather. But around the Islands the
weather was clear. At about 0755 (local time) on 7 Dec.
1941, the event occurred that changed America's mind.
America was shocked out of any neutral feelings when the
Japanese attacked Pearl Harbor.
1 N / ’

Tne attack literally came out of the blue, just as the
base was preparing to make morning colors. Most of the
American warships. were neatly moored side by side. The
troops were still.in barracks. Many of the officers and
enlisted men were on leave. No,p&oéective screen of light
aircraft had been thrown out. In fact, the Navy really did
not have enough planes to keep-a_constant patrol in all ‘the
hundreds of islands around Hawaii, and the Japanese Command
realized this. The Japanese destroy®d our planes while they
were still on fhe ground.

The attack plapes came in two waves. The first wave
spread out and hit the moored ships, the airfields, and the,
barracks. The second attacked the same targets. Terrific
damage was done. In all, about 360 Japanese planes flying
from six carriers had disabled or destroyed 347 American
‘planes. The Navy and the Marine Corps lost over 2000 and
800 were wounded. Of our eight battleships, the Arizona
exploded (figure 1-3) and the Oklahoma capsized. Three
others were so damaged, they sank. In a very short time,
the Japanese had nearly destroyed the. naval force at Pearl

Harbdr.

The Japanese believed that the attack would achieve
everal goals. By destroying the Pacific Fleet Japan
1Neved she would not only disarm, but would frighten the
United States. She believed the United.States would be
afraid to oppose any Japanese war actions, in the Pacific.
She believed the United States would b§ ready to bargain for
a quick peace. Part of Japan's plan was to insist that the
peace treaty give her the right to keep all her conquered
territories in the East Indies. As a result, she would be
guaranteed the oil and rubber she needed for her war in
China. You could say that the attack on Pearl Harbor was
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*  part of Japan's secret plan to use military might to finally
win her economic war with the United Stajes. But- this plan

. backfired.

Y

AFTERMATH OF PEARL HARBOR T f

** Pearl Harbor ended any American feelings of
neutrality. The attack failed in several ways: it missed
the American aircraft carriers, the dry docks and repair
yards, the fuel farm, and, finally, the Japanese did not try
to occupy Pearl Harbor. **

—t
; When news of Pearl Harbor reached home, people were at
first shocked and frightened. But then they were furious.
Pearl Harbor ended any feelings of neutrality. Instead of
being frightened, Americans yere now united. '

Furthermore, the Japanese attack had ‘failed in three 3
military ways. First, all the American aircraft carriers
had been out at sea and so they were not damaged. Second,
the Japanese planés had not bombed the dry dock and repair
yards. These were used at once to repair damaged American ’
ships. Third, the fuel farm was unharmed. Millions of
gallons of fuel stored here were used later in the war to
power American ships. Finally, the attack failed in another 3
~ fundamental way. The Japanese did not realize they might
. need Pearl Harbor later as a key defense position. ., They did
not try to occupy Pearl Harbor or at least to destroy all of
its paval facilities.
W~ - ~
Pearl Harbor had other important strategic’results.
The carriers that survived became the backbone of the Fleet.
. This, of course, made aircraft more important. A¥Ysp a minor -
. failure by the Japanese was to have lasting results later on
in the war. Part of the Japanese‘strike force consisted of
30 submarines. Some of these even carried little two-man °
subs which were to detach and wait in the mouth of the
harbor to torpedo any U.S. ships trying to escape. But the
. Japanese submarines proved to be the least effective” weapon
. of their strike force. In fact, one of the two-man subs ran
aground and a crewman was captured by an American Army
' sergeant. This crewman was the first Japanese prisoner of
war. Partly because of its poor performance, the Japanese
considered the submarine a minor weapon and did little to ﬁ\ .
develop it. Later in the war, when they needed efficient
submarine and anti-submarine forces, they did not have them. AN

- 1




ne more major result of Pearl Harbor should be
mentioned. The Japanese believed that the United States
.would pack down and that the rest of .the world would follow.
Instead this surprise attack made Britain, Australia, New
Zealand, South Africa, Canada, The Central American
Republics and some South American countries Japan's enemies.
Japah thought the attack would cut down resistance. -
Instead, the war became worldwide.

The Navy began to reotganize directly after Pearl
Harbor. Admiral Ernest King became Commander in Chief,
United States Fleet. He was also named Chief of Naval
Operations (CNO). Admiral Chester W. Nimitz became the new
Commander in Chief, Pacific Fleet (CINCPAC). His great task
was to take control of what becaje the largest naval war
effort the Uhited States had ever faced. His order might be
summarized A’s stop the Japanese in the Pacific.

' WORLD WAR Il: ATLANTIC AND PACIFIC THEATERS

%

JAPANESE ATTACK THE PHILIPPINES AFTER PEARL HARBOR

** After Pearl Harbor, the Japanese attacked other
isjands in the Pacific. *+

Directly after Pearl Harbor the Japanese moveo swiftly,
making other attacks in the Pacific. The most extensive of
these were their invasions of the Philippine Islands (figure. .
1-4) and Malaya. . . .

g At this time, General Douglas MacArthur was commander
of all troops in the Philippines. His idea had been to ,
train the Philippine people as self-protective army. But
the Japanese attacks came befojgithe army was ready. The
Japanese attacked Luzon, the mzin island in the Philippines.
They attacked all along its~edast. They attacked at other
points as well. And soon there were not enough American
forces or well-trained Philippiné forces and equipment to
defend the long coastline. The American forces in Manila,
the capital of the Philippines and America's strongest
position in the Orient, withdrew toward the Bataan .
Peninsula, a finger of land 25 miles long and.20 miles wide
on the southern coast of the island. General MacArthur
finally withdrew hit forces to the Bataan Peninsula as well.
The idea was to hold a position there. B8ut they couldn't.
Supplies were not, adequate and the'malaria was so bad that
soon only one *fourth of the forces were fit enougn to fight.
MacArthur was ordered torleave and go to Australia to assume
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command of the newly formed Southwest Pacific Area.
Eventually the forces had to surrender. ‘fJhey did, and so
the fighting%shifted to the fortress island of Corregldor
which was only two miles from the Bataan Peninsula.

Corregidor, guarding the entrance to Manila Bay, was
considered one of the strongest and most defendable places
in the Pacific, mainly because of its rock terrain and the
15,000 troops stationed there. There were three high hill
masses there. The highest was 550 feet. These hills were
filled with gun emplacements, many of which were securely
mounted behind concrete slabs or in open pits. The guns
were very effective against shelling from offshore ships.
But they were-open to attacks from-dircraft. The internal
structure of Corregidor developed into a defense problem as
well. Corregidor had a tunnel system that gave underground,
protection for food stores, ammunition, medical spaces, and
communications. ‘But the tunnels had a weakness. The air
supply in the tumnels was poor. The Philippines are very
hot and humid. When filled with sweating men, the tunnels
on Corregidor became terribly hot.

Corregidor became the headquarters of all United States
and Philippine forces in the Philippine Islands. .It was
hoped that the forces could stop the Japanese here. . But the
Japanese were too strong and well equipped. The Japanese .
formed a powerful sea and air blockade and from Bataan they
began to shell the island. Attempts to break the blockade
failed and so the forces could get no supplles, food grew
scarce. Rations were cut again and again but the American
forces kept fighting. Lt. Gen. Jonathan N. Wainwright bhad
been commaAding Corregidor since-leaving the Peninsula. He
inspired his troops by promising to hold Corregidor. He
knew its importance. He knew it protected-the best harbor
under the United States flag in the Western Pacific, and
that it was strategic to the Japanese because it crossed the
North-South shipping lines between Japan and the South China
Sea. He said Japan would have to walk over him to take

Corregidor. .

Wainwright and his *forces fought bgavely. But the ’//
American fortes were too few and their supplies too thin.
The days and months dragged 6n and the Japanese kept on
shelling. By the time the Japanese finally took what was
left ofdkpe island, American forces had suffered starvation,

-

thirst afd disease. They had also suffered the worst
bombardment the Orient had ever seen. . .
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. . losses, of over 2,000 killed and 11,500 made prisoners. The
pride is for the unbelievable bravery of American forces. -
It is amazing 'to realize that the American defenders of
Corregidor inflicted five times as many casualties as they
received.
The Japanese continued to roll on through the
Philippines. The islands, once the pride of America, were A
to be lost. ’ ‘

B .
-
<
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%
. The surrender came on 6 May 1942. This date will live v
forever in sorrow and pride. The sorrow.is fsr the American .
t1
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S MULTIPLE CHOICE QUESTIONS: o o,

A

' 1. As Presiderit Roosevelt realized that the United States might be- P
drawn into the war, he proposed:
. a. combining our naval fleet witﬁ}Britain's. .
b. reducing naval power in the Pacific and increasing it in the Atlantic.
c. building up American naval power in both the Pacific and Atlantic
oceans. :

2. " The Neutrality Patrol's official task. was to: .

a. track belligerent ships and aircraft moving toward the United WA
States or the West Indqes. '

b. convoy British ships on their way to Russia.

c. guard against the attack by Japanese ships in the Pacific.

3.  When Japan became more aggressive in the Pacific, she planned to:
»
el
a. persuade the rulers of the East Indies to sell her oil at a much
reduced rate. ’ ST
b. take over the East Indies and seize its mineral resources. -
c. . destroy all of the East Indies.

.

4, In Sept..1940, the United Syates:

for bases in the Atlantic.
b. attacked the Japanese forces in the East Indies.
c. had a meeting in Washington and wrote the ABC/Staff Agreement.

" P a. “traded 50 destroyers to Britain in exchange for 99-year leases

5. The ABC/Staff Agreement was important because: -

a. it was the United States' promise ‘that they would fight to get,
‘needed supplies to Britain. .

b. it outlined the United States' naval strategy in the Pacific.

c. it allowed the United States to transfer war equipment to any
country whose defense ﬁFZsident Roosevelt judged vital to the
welfare of the United States. o 3

-
H

6. The worst pre-war loss suffered by the United States was: -

a. the destroyer Reuben James. ‘
b.  the gunboats off the coast of China. ¥
c. the battleship Arizona.

> ¢
7. The first wave of Japanese planes at Peatlnﬂarbor attacked: -
. )
the moored ships, the airfields, and,the barracks.

a.
b. the battleships, the destroyers, and the aircraft carriers.
c. the o0il reserves, the barracks, and the moored ships.
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8.

10.

: TFﬂJ/E OR FALSE, QjSTLONS

The Japanese attack on Pearl Harbor was not fully successful because:

a
b.

oo

Admiral Chester W. Nimitz{ orders after Pearl Harbor were:

a.
b.
C'

fuel farm.

-
i

the UVS carriers.

1.

2.

4

3.
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4. "
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After Pearl Harbor the Japanese moved cautiously and"
_ avoided makingsother attacks in the Pacific.

The Japanese beliéved a suoeess at Pearl Harbor would

retreat to Corregidor.
stop the Japanese in the Pacifjc.
supervise the rebuilding of Pearl Harbor

§

~they missed maJor targéets in the harbor
they failed to hit the carriers, the dry dock, repair yards, and tngE

-

began a large submarine development pﬁogramu
discounted the sugmarine as a major weapon.
brought in German submarines for assistance.

P

-~

4

§

cripple the United States' ability to fight in\Lngﬁpatifig.

Corregidor was considered«one of.the strongest defendable
- places in the Pacific because of js; flat terrain.
. ~ .

Two of the most extensive Japanese attacks in the Pacific

were in the Philippines”and Malaya.

After MacArthur 1eft Correg1dor s command passed to ]

Admiral K1ng

<

]

“oWhen Japan anreased her aggress{on in the Philippines,
the United States responded by refusing to sell her supplies.-.

Luzon js the major island of the Philippines.

Neutrality ES\thé’attempt to avoid 1nvo1vement in a war

by avo1d1ng allegiance with anyﬂpart1c1pant

By 1941 Gerfany had attacked and, captured Po]and Denmark
Holland,.Be1g1um, Luxembourg, Fraqfe and Br1ta1n

-

Japaﬁ’@as angry when Roosevelt trarfsferred the Pagific®
Fleet from the West Coast to Pearl Harbor because Japan

considered the.Pacific waters her territory.

‘w

38

they occupied Pearl farbor and ‘were 1ater attacked “by f1ghters from

the Japanese submarings performed badly at -Pearl Harbor, fhe Japanese: ,




VOCABUL}\RY. SKILLS: S - . S

. Using the following vocabu]ary words, complete the sentences beJow There
is only one correct, appropr1ate word for each blank space.

axis: the alliance of Germany,-Japan; and Italy during World War II. P
be111gerent a warf%ke or aggressive attitude. (The participants in a battle
are referred to as be111gerents.) ’ ) i

_resources: -a natural source of wealth 1like oil or coal.
o

L ——

dominate: to rule or control.
' 4

- . » ——

asset%: tofal personal property. ,

conquests: the act of gaining something by using force. >
< l"

N j transatlagtic: crossing or extending across the Atlantic Ocean.
, convoy: - merchant ships or supply sh1;g¥escorted by warships and somet1mes
ro aircraft.
/ Q;
..::;g‘:'. \ ) . . . .
‘ A,
1. _The alliance of Germany, Italy, and Japan became known as the
powers.,

\d . . »

2. In demanding ‘that the Dutch East’ Indies develop its resourc\\ jointly
with Japan, -Japan showedyits ) _ attitude.

>
3. -One could say ‘that a person's intelligence and gmotiona] stab#l ity are

important natura] NN
» 4 *.
4, Thé United States prom1sed to provide British ps . -
R convoys if necessary. . - -
e . .
5. By 1941, Germany had madg many . in Western Europe.
[
6. LA co]]ect1on of merchant sh1ps protected by warships.is®
* .
~ T ,,Germany eventually w1sh to 3 all of Europe.
gg} 8. An individual's persona] : might be congidered his

o property. \\7* . :

.
.
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- THE NAVY IN THE ATLANTIC .
. b
¥* The Navy's main goal“in the Atlantic was to combat /-
the German submarine. ** _ ’ f
The Navy's main goal in the. Atlantic was to find and
destroy German submarines (U-boats). (Figure I'-5 shows a_
German U-Boat.) Unlike Japan, Germany fully understood the |
*. submarine's value as a weapon. Germany had successfully ) |
used the submarine in World War I; in World War II they used |
it agalrﬁ : ' |

Up to pril 1940, 688,000 gross tons of Allied and
neutral s ing had been sunk by 17 March 1941, German -
U-boats had sunk an additional 2,314,000 tons. The:United,

States and Britain realized they had to stop the Germans.
They had to keep the sea lanes open for needed supplies. , - ¢
Without supplies there could be-no victbry in Europe.

Cooperation was the key to vlctory. Ships and planes
had to work together to find and destroy the German )
submarines. This work took not only.excellent equ1pmeng but ~ ’

. human self-control as well. Realize that much of a cre
time was spent in searching far the submarines. Howr after.

" ¢ hour of searching became boring, yet each man was expected .
to stay totally alert all the time. They forced themselves
to stay alert until the time for battle came. Then they .
uséd seven major weapons, and these weapons were so
effective that by May 1943 we succeeded in sinking 43 German
U-boats: This German defeat was the turning point in the %
Battle of the-Atlang&c

~

COUNLERMEAE:?E§hnGAINST'THE U-BOATS (figure 1-6)

Technology .
. « Sonar, radar and sonobuoys were all electron;c
* devices used to dlscover the presence of a .
oo e submarine. These were' refined as the war went on. Vo
Tt ‘  Sonar bounces ‘a sound wave of f. the metal hull of
: . a submarine to detect its presence. Radar uses
electrical 1mpulses and is more precise because it . .
not only finds an object, but measures its range, ’
bearing, and elevation as well. The sonobuoy, is
a sound receiver-transmitser dropped from an
aircraft to pick up submarine noises and send these
back tp the plane. All df these inventions '
contributed to finding and destroying submarines.
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Coastal Convoys . ‘ ‘

Unprotected ships were hunted b§ the German
submarines. The Germans counted on the subs to
destroy dr cut off the supplies flowing -frope

« America to Europe and from the West to Russia.
.In this effort the German subs actually got close
enough to.see the lights of cities on the east 4
coast of the United Stdtes. To protect "the supply
ships, the convoy idea*was developed. Merchant 4
ships would cluster in protected harbors at night .

. /rN‘(figure 1-7). They would travel only during the .
day protected by warshdps. when the convoys ;
travelled in the open sgas, the cohvdying Vo ;
men-of-war would take g;otective positions around R /),w

\ | the merchant ships, and then stop at the next : :

«protected harbor. These harbors were protected by
mines, blimps and surface vessels. The blimps were
lookouts. If a sub was sighted Dy @ blimp, the

- blimp would call surface vessels or planes to
attack. The blimps, ships and planes worked as a
team. Of course, convoys did not only operate ) )
along our cogsts. They often made trans-oceanic “
, voyages and 1t was here in unfriendly watgrs and
. along unfriendly coasts that they suffered their *
g greatest losses.

Air Patrols s , L .

A )

pir patrols were flown by planes designed for ;
hunting and sinking submarines. One of the most '
_ _ successful of these patrol planes or flying boats
¥ ’ was, the PBY, also called Catalina. They were

equipped with radar and depth_charges. As long
. ' range planes carrying a lot ofF fuel, they could fly
and hunt fortlong periods of time. When an enemy
submarine surfaced to recharge its batteries, the -
PBYs would attack. Besides d#estroying submarines,
the PBYs had other important uses. Sometimes they
would see subs and signal to surface ships, which
would attack. PBYs often saved the survivors of
sub attacks. .

’ >

Destroyer Escorts (DE) ' {

The DE was smaller than the full-sized destroyer
and was specially designed for anti~-submarine -

’
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warfare. On the forecastle she carried a hedgehog.
The hedgehog threw a contact-fused projectile into

‘the water ,ahead of the DE when the submarine's

underwater position was made certain by sonar.
Since the hedgehog only exploded on contact with
a sub, an exp1051on’peant a hit.

Escort Carriers :

The escort carrier was: the smallest aircraft’
carrier. It carried between 21 and 30 planes. It
was used to provide air protection farther out at
sea. Its aircraft also carried depth bombs. Most
important, the escort carriers teamed up with the
DE's to form "huntey-killer" groups.

Building Yards

From 1940-1945 the United States produced more
vessels than in all its past history. Among them
were submarines, attack ships and merchant ships.
The United States was able to put together many
ships in a few days orjWeeks for severalvreasons.
First, the shipyards worked on 24 hour shifts.
Second, the yards used mass production technigues.
Working in factories all over the country,
thousands of people made the individual pieces
first. They were then transported to a shipyard
and assembled with other pieces which had oeen
mass-produced somewhere else. For example, a plant
in Denver, Colorado, made thousands of sections for
destroyer escorts: These sgctions were then
shipped by rail to California and put together with
other sections at Mare Island Navy Yard. Similar
team efforts occurred at factories and shipyards
throughout the United States.

Mass Training

The U.S. Navy _set up what could ‘be called an
anti-submarine university, There were several
schools training specialists in using sound systems
and 15 anti-submaride training centers. Graduates
left these schools to man the anti-submarine

vessels. The crews were well able to operate the

equipment designed for anti-submarine warfare.
Realizing the importance of teamwork in the
submarines, the Navy suspended its practice of

46

LN

»
AX

&g,




-
(Y

shifting officers from one kind of -duty to another.’
Because of the amazing mass training system, the
development of new weapon systems and strategfes,
and the dedication of the men involved in

. anti-submarine warfare, the Germans were eventually
forced 'to retreat. | ) ’

<

Statistics and descriptions of weapon systems do not
explain the difficulty of anti-submarine warfare in the
Atlantic. Neither ' do they show the dedication of our
forces. Perhaps the best exampl 1llustrat1ng the .
difficulties met by our conveys and the dedication they
showed is illustrated by North Russian convoys. Weather
conditions were worse he;g??han on any route in the world.
These convoys met heavy les, snow, and sleet storms.  Ice
offered an added danger to ndvigation. . If a sailor fell
overboard in Arctic waters he would freeze in a few minutes.
In spite of all these hazards, the port of Murmansk in
Russia received the supplies.it needed. Some historians
believe .this allowed the Soviet Ungpn to hold out against
the Germans. .

The German submarines k&pt.up their attacks on Allied
shipping until the end of the war. But the Allies’
abilities to successfully destroy the supflarines while
continuing to protect supply ships, and America's ability to
build more and more ships, eventuall%vpffset the Germans'
submarine strength.

’
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MULTIPLE CHOICE QUESTIONS: ) —~ .

1.

The greatest danger to the Allies.in the Atlantic was:

a:  amphibious landings. ' .
b.  the U-boat, ¢

.C. the.newly designed German destrO{gr escort. .

When they spozzsg German submariﬁes, blimps:

a. sent messages to surface vessels and dircraft. . )
b. attacked with depth charges. ' )
c. wired the convoys to change course. °

German submarines got.so close to the east coast of the United States, they:
a. could see the lights of the cbastal cities.
b. actually attacked and sunk two merchant ships-in New York harbor. ,
c. frightened President Roosevelt into ordering a protective blockade
of Miami harbor.

PBYs were also krrewn as:

a. Catalinas.
b. Escort Carriers.
c. -<DE's. (

A hedgehog was:

a. a weapon that threw anti-submarine bombs at a U-boat.
b. a light fighter carried on a baby flattop.
c. a depth charge weapon dropped by the Catalina. .
[
Building yards: . - .
a. limited their manufacturing to DE's and CE's and as a result were
exceptionally efficient. ) .
b. were concentrated primarily on the east coast and therefore could®
quickly transport and assemble their products.
c. applied the mass-production methods of auto manufacturing to
shipbuilding.
Murmansk was:
a. a port off the coast of Austréﬂia that six German U-boats destroyed
in 1942. ' ) '
b. a strategic-Russian port in the North Atlantic.
c. the second most important Russiqp Admiral during the Battle of BN

the Atlantic.




+ 8. The dangers in convoy work™in the North Atlantic were increased:

a. by the rough seas and ice cold waters.
.b. because the Russians had no protective aircraft to pratect sh1ps
c. because the United States and Russia were not allies. 0\\

TRUE OR FALSE QUESTIONS:

T F
1. Mass training of personnel can be considered one of the
’ major weapons used by the United States to combat the )
German U-boat. . t

2. The escort carrier (or baby flattop) carried the search
aircraft far to sea, where land-based planes could not
reach.

3. Sonar, radar, and sonobuoys were electronic devices used
by the submarines to combat the surface craft.

~ — ——

4. The "Battle of the -Atlantic" was a combined effort by the
United States, Britain, and France to keep the sea lanes
open to Europe.

5. Blimps were an important part of the convoy strategy.
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|VOCABULARY SKILLS: - i

Using the following vocabulary words, complete the senténces below. There
is only one correct, approprfiate word for each blank space, Four words are

not appropriaté for any space. , - ..
hedgehog protected harbors (anchorages)
radar logistics ’
( cqaéta] convoy ' flying boat ‘
Odessa Europe
» sonobuoy o Australia
;rihm Minister Churchill Prime Minister Chamberlain
sea lanes ’
1. The gﬁ was developed to protect supply shfps that

were being hunted by German submarines.

2. During the 'night the supply ships wou]d cluster in

3. Sonar, , and (s) were all electronic dev1ces used to

discover the presence of a submarine. ’

4. One type of plane specifically designed for hunting and sinking submarines
- was nicknamed the : .

5. _ of England tried to deal peacefully with
. the Germans before World War II.

6. Keeping the Atlantic " open for merchant ships was vital if
the allies were to win the war in Europe. .

s R
v

7. The was an exploding anti-submarine weapon. -

8. The system of supplying services and supplies to fleet sh1ps engaged in

warfare is called

-

- -
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BRAIN TEASERS:

"\

1.  Write to the Museum of Science and Industry in Ch1cago, ITlinois, and gﬂ
explain that your class is studying anti-submarine warfare in the Atlantic
during World War II. Ask them to send you information on the captured German
submarine U-505 on display at the museum. This sub was captured by CAPT Dan
Gallery's group led by the escort carrier USS Guadalcanal. You should also do
library research to gain additional information. .
2.  GoAo the 1ibrary and do research on the modern nuclear submarine.

Compare and cortrast the U-boat with this much later relative. In what basic
ways do you think they are similar? In what fundamental ways are they differént?

3. Admiral Donitz, German U-boat commander, thought up a tactic which he
called the "wolfpack" tactic. First, as a class ask yourselves what the name
itself suggests and try to imagine such a tactic without doing any research.
Then go to the library and research the actual tactic. How close was your
original imaginative.guess? Where were you wrong? ' -

Suggested References:

Békker, Cajus.V'Hit1er's Naval War. 1975. Doubleday, New York.

\
The Two-Ocean War; A Short History of the United States
.1963. Atlantic Monthly Press. Little, _

Morison, Samuel E.
Navy in the Second World War.
. Brown & Co., Boston.

4.  Find Murmansk on.a WOrld War IT map of Russia. 'Research the weather and
sea conditions of the area. Locate another area in the world where weather
conditions are similar. - \ ‘

\
/ ) . | | - ’
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‘ - . WORLD WAR Ik ATLANTIC ANDﬁEUROEE‘AN‘THEA'TERS . t
)\(. - . : < . 4 M ) ’ . - - ‘-
* ' > %% In 1942 America aﬁﬁ Britain Qoineq forces to,attack ‘

- the @ermans in North Africa. This, -invasion resulted in the
re first major defeat of the Axis. .**¥ e

‘ . L] . o N
. ‘By 1942 Britain had been fighting the German forces for .
three.yeatg ssig too had met thee German Army. Both were

ol losing. In spring of 1942  America joined the war to
- help Britain:* Their commands t to makesplans that would _.
. start to turn the tide against the Germans. The American .
1 ° , command wanted to Wake a_diréct. amphibious dssault on
L , ° Europe. They wanted te establish a beachhead in France
and then fight an overland war into the ‘heart of Germany.
The British felt that Germany,K was too streng for this o
W " approach. Sir® Winstorn Chugchill, Prime Minister of England,
L ‘o felt that an attack® oh outlying German positions would work éﬁ@'
v better. - A . - .
&, ' ¢ ¢ _ . C
o Churchill suggested *thét French North Africa was-.the :
best place’ to attack. ‘Germany was getting stronger and
stron§er .here.;, Im fact, German Field Marshall Rommel, the
. ~ Desert -Fox, was badly.beating the British forces. He was
: getting dangerousTy{close to the Suez Canal, a tremendqusly .
- . ifiportant shipping lane Which was controlled by the British.
-An attack'dm German positions along the coast of Africa
. " would take reinfogpcements away frfom Rommel and from other -
3: "German bﬁ§itiogs in Africa and on 'the beaches of Europe.

? v oo
‘ e " The Allies agreed. The plan aalled for a giant
- three-p#bnged amphibioUs attack on North Africa (figure
) 1-8). (It had oné. main goal: take Morocco and Algerndia and
L . ‘clear &ermany's “forces out of ghe rest of North Africa. The
A o  Pplan was called Operatiogn Torch. It involved three, forces
composed- of British and American troops under’th;”command of
- General ‘Eisenhower: ) . , ‘ *
) ‘ T e
i (1) The Western Naval Task Force was to land near the ’
port of CasaBlanca in French-Moroccdy. ] . : ‘ .

3 . .
(2)- The Central N 1 Task’Force made up of British
@ and‘American £0rces was| to\invade Oran, Algeria.

Al '

- . (5?‘ The Eastern Ndval Task Férce was to aftack,
Algiers. . ;

2e : t - N .
. .




NORTHWEST AFRICA, lMl@
THE ALLIED INVASION,
© B NOVEMBER 1942 it
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The main worry in this operation was how the Vichy
frqpch_Forces would react. ' The Vlchy were the French who
cooperated with Germany.. The Vlchy French Navy resisted at
Casablanca but U.S. Navy gunfire overcame them.:  There was
no resistance-at Oran or Algieg®. The fighting in North
Africa went on.until May, 1943, By the time the fighting
ended, the Allies had captured the entire German African
corps -- 275,000 enemy soldlers. They had also sunk 433,000
tons of enemy shipping. The NOorth African operations
achieved the Allies' goal: to take Morocco and Algeria and

clear the Germans out of the rest of North Africa. This .was

tbe first pig Axis defeat. .

_ ON THE EASTERN FRONT

** The~long Battle of Stalingrad in Russia turned the
tide against the Germans on the..Eastern Front, **

At about this same time:the Russians won a dreat
victory. In the winter of 1942-43 a large German army had
tried to capture Stalingrad, an industrial city fn Russia
that was on Germany's direct line into the oil-rjch ajgeas of
Russia. If Germany could take Stalingrad, a firp position
wourd be established covering Germany's line into—the oil .
regions. Instead, after months of fighting, the Russians
surrounded the Germans and defeated them, eventually
capturing 300,000 prisoners. The Baftle of Stalingrad
turned the tlde against the Germans on the Eastern Front.
Now the Russians, instead of .being on the defensive, bégan
to push their way back acrdss Europe towards Germany. In
other part§ of Russia,s the JGermans were also starting to-
lose. Two years late{ Ru551ans would enter Berlln,
Germany. . g

-

pu CASABLANCA CONFERENCE

*—{n 1943, President Roosevelt and Prime Minister

'Churchill met at Casablanca to settle the next steps in

Allied strategy. **

In Jan. 1943, President Roosevelt and Prime Minister
Churchill met in Casablanca to decide what their next
actions should be. After long discussions and compromlses
they eventually came to threewma jor decisions:

.
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-~ - 1. German submarinmes in the Atlantic had to be

"stoppe,d. v “‘I

2. The next move against the Axis would be an invasion -

of Sicily.
# ' 3. They_wOuld eventually''demand nothing short of total
. surrender of.Germany, Italy, and Japan. . o
= . OPERATION HUSKY: sic_z[v '

. ** The Allies invaded and captured Sicily. This was
the first invasion of Axis territory. _**
*Under the Command of General Eisenhower, the combined
‘Allied attack-on Sicily began on 9 July 1943. :Sicily is an
island off the coast of Italy. To fully reopen the
_Mediterraneah Sea to Allied shipping it was necessary:.to
. occupy Sicily and Sardinia. The -nawal side of the invasion ’ =
was planned and directed by the British Admiral, Sit Andrew
\tunningham: Admiral Hewitt, who had commandéd the Navy Task
Force in North Africa,. commanded the American amphibious
forces again. Field Magshall Montgomery commanded the ,
British Eighth Army and Gen®ral Patton commanded his | .
& American Seventh Army. Again the campaign was a collective
: Allied effort composed of multiple branches of the Armed :
s ... Forces. The-Allies' assault that La@é@dﬁin Sicily was N e
T Targer tnTsize than even'the Normafidy assault that took g .
place later in 1944, » ¥

»

» -
L4

%
- The Sicilian campaign lasted only 38 days. The Allies'
: strength was mainly sea- power,.using many kinds of newly
developed amphibious ships. But air cover was also
tremeddously}importapt. During the amphibious approach, air
support was so good and enemy aircraft was kept so busy or
. pinned down, that the approaching convoys suffered minimum
" damage. In addition, the air cover mage numerous bombing
runs to soften the enemy. In short, allied air power was
vastly superior to that of the Germans and the Italians.
during the invasion of Sicily. The air cover very
definitely contributed to the success of the landing forces
by the time they hit the beaches. Once lapded, the forces
of General Patton and Field Marshall Montgomery defeated the
retreating enemy. By 17 Aug. Sicily was under Allied
control. The Alljes now prepared to invade Italy. .

) J

™~ &
. ” . ‘ !

“en




L)

S
OPERATION AVALANCHE: THE INVASION OF ITALY -

** The invasion of Italy was very difficult because of
the concentrated German troops and air power located there. **

Like the operation against Sicily, the invasion of
Italy was a partnership between British and American forces.
The troops of both countries worked together, side by side,
both on land and at sea. Even though the Italians
surrendered on the €ve of 8 Sept. 1943, just before the
invasion of the port city, Salerno, the invasion was very
difficult because Italy was filled with German troops.

In addition to many troops, the Germans had 600 tanks
in the area. The air cover for Allied landing troops was _
not strong enough. . As a result, the Allies were pinned down
on the beach.

The American Navy saved the day, delivering fire
support thatyfinally turned back the Germans. The cruiser
Savannah alone fired 645 rounds of é-inch shells. But it
was a hard battle and the effectiveness of the ShlpS was
counteracted by the German Air Force'g fierce attacks. The
Germa used a new radio controlled bomb. Many ships were
damageyl (figure 1-9J. - T g

b R ———

After—teavy 16sses, the Allles established a beachhead,-
alerno. In September, the Germans withdrew to a new A
ense line north of Naples. By 1 Oct. the Fifth Army
occupied Naples. The Seabees feverishly worked to clear the
harbor and Fhe Allies began their buildup to moveéporth.

&

~
I}

ANZIO

-

o Tge next landing in Italy was at Anzio. **
7 N

_ The next Mnding. was at Anzio, 37.miles south of Rome.
This was done to leapfrog-over the major German forces which
formed -a line ‘about halfway between Naples and Romg. The .
idea w¥as to get behind them and break through their line and
then fight on to capture Rome. The landing wa$ made with
only two divisions. And the first assault met only light
German resistance. But then the Germans reinforced andg
stopped the Allies.. Both 'sides reinforced. The weather
turned rainy and the battle was fought in mud. It was only
after the weather cleared that the-Allies broke the

/QBqFlock
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Before the Allies had won Anzio, the United States
losses alone were_ 5,000 men and 20 ships. On 4 June 1944

the Allies reached and entered Rome. The Nazis had pulled
. out. This was two days before the great Allied invasion of
Normandy . ’ -

OPERATION OVERLGRD AND D-bAY IN NORMANDY

** Hitler tried to defend the long coast of France by
heavy fortifications, mined beaches and readily movable
striking forces but his preparations were not enough to stop
the invasion. ‘Operation Overlord came on 6 June 1944. **

Hitler expected an Allied invasion of his comquered

Europe. But he did not know exactly where it would occur
and he had 3000 miles of coastline to cover--all the way
from Holland around tne coasts of France to Italy. He

‘' decided, based on military intelligence, that the attack
would come across tme English Channel to tne coast of
fFrance. But even if the attack ocioc come to fFrance, no one

: could be sure of exactly where. -Fielg Marsnall von

Rundstedt, one of Hitler's leading commanders, felt the
attack would come across tne narrowest part of tne Cnannel,
between Calais and Dieppe. B8ut Hitler felt differently. He
had a premonition that tne attack would come to Normanay. )

2

He therefore déciced to build up defenses along the long
coast of France. He ordered a great fortification effort »/
called the "Atlantic Wall" to be built. In_short, he s
‘ ordered that the peach pe turnedg into a cpncrete and steel
: wall, a fort, protected by thousangs of mines .and obstacles

in the offshore waters. He ordered the emplacement of

hundreds of guns on land so that any lanoging position coulc

be showered with bullets. Rommel felt that wnerever the

allied attack came, it would nave to pe repelleg on tne

beach. And during the last few months pefore the invasion -
. he had come to agree with Hitler apout Normandy. As ine
executive in charge of the forces on the CMannel coast, he
ordered the construction Qf more underwater obstacles,
bombproof shelters, and mine fiedds. Rommel had only one
Panzer division at his disposal in Normandy. He put tnis on
« "the beach and was able to check the -enemy there on D-Day.
He pleaded for another division but nis request was denied.
In addition to the beach defense, Field Marshall Von
Rundstedt organized inland divisions whicnh coula move
swiftly in delivering'a powerful counter offensive to
destroy the Allies after they nao landed. -




~

In the face of all Hitler's preparations, the Allies
invaded Normandy beach. Hitler's strange premonition had
been right. Commanded by Gener;&}isenhower’, the invasion | .
of Normandy was the greatest ampHibious operation in all '
history. Its missjon wds epormous: to crush the German
Army and liberate France. { -

To prepare for the actual invasion, Eisenhower
conceived a plan to weaken the German position. His,plan
had two parts. %he first part was an alil out air attack
against Germany. He wanted to destroy the:-German Air Force
and any factories manufacturihg aircraft. It worked. By
April 1944, the Allies knew they would have a 30:1 ad@mntage
in tne air over Normandy. .

.The second part of the plan was to hit French railroad
yards, bridges, trains and tracks in order to cripple any
troop movement Dy rail in France. It worked. When the
invasion came, transportation was so crippled, German troops
. na0 to get to tne front on foot. Some had to rice opicycles.
Eisenhower's two-pronged air attack prepareg the way for the

Alkiéa\ﬁmphibious troops.

\ Tne Allies also had to prepare for the-difficwt job of
landing on the heavily fortified beaches. The landing
operation took extremely careful planning. Tne Allies
wanted to come in when the tides were just right. They
selecteg one hour after low tice for the first wave of ‘
landing boats. In this way the tide would be rising just as
tne poats came in and tney could unload the troops, retract
their landing ramps and t out without becoming stranded.
Also, as each wave of landing craft came in, tne troops
would have less and less beach to cross. Finally, at this
... tide, tne obstacles placed in the water as part of Hitler'd
~ 7 preparation could be more easily seen and therefore more
easily avoided or cleared away.

The Allies also prepared for the harbor and supply
problems tney would encounter after they establisned a
beachhead. The Atlantic waters off Normandy were very rough
hecause of tne unusually stormy weatner (figure 1-10).
Without harbors, it would be nearly impossible to land
.. supplies. The British figured out- a way to make portable
. harbors, made partly of old ships and partly of concrete.
They looked like giant floating picture frames. These were
floated across the English Channel and sunk in long lines
«~ along tne beaches far offshore. They broke the rough
waters. These gigantic artificial harbors cdlled
. mulberries acted as shelters so supplies ould be unloaced
off the larger ships until the Allied trogps could secure
the port city of Cherbourg and its harbor. Once Cherbgurg
was taken, the Allies would have a place that could '
efficiently take in all the supplies needed for the rest of

the invasion. ) ‘
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Figure 1-10, SS Coulmore in an Atlantic Storm-on 20 May 1943
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The actual landings took place on 6 June 1944 on five
beaches. They were located between the Cotentin (Cherbourg) .
Peninsula and the Orne River mouth near the city of Caen
(figure 1-11). The Americans landed at Omaha (figure 1-12)
and Utah beaches. The British landed at Gold, Juno, and
Sword beaches. The hardest and most bloody landing was at
Omaha beach. This beach was six miles long and there were
more German troops here tRam—en the other beaches. The

. waters were filled with obstacles ®and Navy teams had to
blast channels through. The beach was wider and the
approach steeper and better defended. The ground troops
were being cut to pieces. Admiral Bryent ordered his
offshore destroyers to move in closer in order to give
better fire support to the ground troops. Again cooperation
among the combined forces worked.

The troops landed and established their beachhead.
They expanded to cut off Cherbourg. The battle for
Cherbourg went on with U.S. ba®%leships, cruisers and
destroyers getting into place by 25 June and shelling the
port. The Germans resisted heavily but by 26 June the.
combined effect of naval bombardment and Army penetration
forced Cherbourg to.surrender. In two weeks, the port had
be%n repaired well enough to receive Allied supplies.

The Allies now continued the invasion of Northern .
" France. General Patton's U.S. Third Army swept through ) ‘
northern France, capturing 50,000 German.troops. Ffrench
resistance fighters rose up to help the Allies. By 24 Aug.,
thes Allies captured Paris and General Eisenhower took
command of the Allied ground forces in Europe.

It is very hard to picture the enormous size of the
invasion. Altogether in the first 30 days, 929,000 .troops,
, 586,000 tons of supplies and 177,000 vehicles were landed by
the Allies on Normandy. 10,000 Allied aircraft (figure
1-13) flew to keep the German troops back away from the
- beaches. 400 mine sweepers worked to clear the sea lanes in
the English Channel so that Allied troops could approach.
As a result of these combined Allied efforts,~by 4 July
1944, },000,000 troops had landed in France. The invasion
of Europe was to continue until the‘Axis was defeated.
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L ' OPERATION ANVIL: INVASION OF SOU?HERN FRANCE
- Tk The only other invasion in Europe took place on -the .
7 . French Riviera,at Marseille. **

'

-

One more invasion took place .in Europe. Operation

. .Anvil teok®place on 15 Aug. on the French Riviera near
I : Marseille, Its> objectives were (1)-to gain another port for
, ] supplies and (2) to pull German forces away from the major .
‘. beaches in Normandy. It was sudgessful and in two weeks’the - °

Allies had captured the port:of rseille; the Naval base at
Toulon and the Riviera cities of Nice and.Cannes. The

. " Allies then pushed north and by 12 Sept. met-Patton's Third
Army at Dijon. By this tiye, Belgium, Luxembourg and most

O0f FTance had been freed.
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GERMANX IS DEFEATED .
-§_ ** The "Battle of the Bulge" in Bekglum was the 1ast
German offensive. ** -

~

X ) The Ainvasipa-pushed the Germans back through France and

v 1nto Belglum On 16 Dec. the German General Von Rundstedt
tried a major countqrmove in the Ardénnes area of Belgium.
In history this is called the Battlg of the Bulge. Eleven

. . days later, after fle;ce fighting, the Germans broke apd: .
N ran., This was the last German offensive.

The Allied armies kept\pre551ng toward Germany.
American, BTitish, French and Canadian troops pushed in on
the Western and Itallan frontd; the Russian troops pushed in
/\h‘the Eastern -front. By.March Bradley's armies reached ) %
the Rhlne River in Germany. They crossed 1t"ﬁ“Navy landing
craft that had been carried across Belgiul in trucks and on
road cars. -//

At about ®he same time thz Russian Ar s pushing in
from the east. On 25.April 1945, the United ates and
Russian forces met at the Elbe river; Germany had, been cut
in half from west to east. ’

On 7 May 1945, the war/endgd in Europe. Hitler was

dead; Mussolini was dead. /The remaining leaders of the ‘}
German Army signed an unconditional surrender at ¢
Eisenhower's headquarters in Reims, France. After more than

five bloody years, World War II was over in Europe. s
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MULTIPLE CHOICE. QUESTIONS:

- [ 3 ~

o . o
‘ 1. The Alljes.decided to invade North Africa because: !
a. the Germans were increasing strength there and were gettlng
dangerously close to Suez.
_b. Britain was getting the: ﬁpper hand over Field Marshal Rommel and
s an invasion force would reinforce the effort.
c. a secured Africa was the qu1ckest route to an invasion of the
.German mainland. - ' —

L1

2. The invasion plan for North Africa Was called:

N7
a. Operation Vichy: .

b—0peration Neptune: —_——— e —— e ———

c.( 0perat1on Torch. N o
3. The main worry in the 1nvas1oQ§§f North Africa was:
. a. how the Italian troops wouTd yespond. - )
. b. how the Vichy Fgfnch Forces would react. -
T c, the rough waters-off the coast of Algeria.
' ;?' 4. In winter 1942-43 during the Battle of Stalingrad: .
) : Y .

a. the Germans defeated the Russians.
. b. the Russians defeated the Germans.
. » ~C. the British withdrew their-Sixth Army. 1

5. +The major participants at the Casablanca Ceaference were:

a, Stalin and R6§§Jve1t. " M
b. ; Roosevelt and Churchill,
c. Churchill and Stalin.

‘6. The invasion of -Italy was: ' [/ ) / .

a. started at Anzio.
b. ,, a combined effort by Br1t1sh and Amerlfan forces.
*c. an American operation.

. 7.  The "Atlantic Wall" was® .
a.. a nifie foot high™al1 built on the coast of England to prov1de -~ ol
- ' protect1on from German attack.

b. Hitler's fortification attempts to,stop a ;uccessfu] a]]led
invasion of Eurgpe.
c. Hitler's.inland line of defense 1n France and .Belgium.

+

& "Mulberries™ weye:

- a. depth tharge weapons uséd in anti-submarine warfar@f s

. bs portable harbors constructed out of concrete and old ships.
c.. code names for the beaches at Normandy

57 ,
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- 9,  Cherbourg was pafticu]ar]y important to the allies because:

a. the Germans had large stores of oil located there. '
b. it was needed as a harbor to receive the allied supplies that

would be pouring into France. . '
c. *the airfield there was crucial to support the later advances in

southern France. '

-

a 10. Operation Anvil was the name for:

a. the attack on Belgium. _ ~
b. the invasion of southern France near Marseilles. . )
c. Von Rundstedt's last major offensive against the allies in Western

.Europe.

TRUE OR FALSE QUESTIONS:

1. In 1942, the Angrican command wanted to make a direct
amphibious assaglt on Europe, and Churchill agreed. * ‘

2. Operation Torch%involved three separate forces.

3. The allies' goal in Operation Torch was to take Morocco )
_and Algeria and clear the Germans out of the rest of ' .
North Africa.

4. The Sicilian compaign lasted over six months.

5. The landing at Anzio in Ttaly was done to leapfrog over .
the major German forces who were between Naples and®Romé.

6. Mines were not an important German weapon during the

| invasion of Normandy. ’

| . ' |

| 7. Part of Eisenhower's pre-invasion plan at Normandy was

| to use air power to cripple German transportation in France.
' M i ('x'r

| 8.. The invasion of Normandy was to occur at high tide so that

there would be no danger of the landing craft being
stranded on the beach.

9. The most resistgnce at Normandy occurred on Juno and Sword
/}beaches. -

: L , .
. . : |

10. " The last German offensive occurred in France and was ) 1

‘ called the Battle of the Bulge. . . . -—nun ———7—""""""7%
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' VOCABULARY SKILLS: :

. N
Using the following vocabulary words, complete the sentences below. There
is only one correct, appropriate word for each blank space.

theater: The whole land, sea, and air area that is or may be involved
directly in a war's operations. .

\\\\\ ' beachhead: A foothold area on an enemy's shore that is océupied to »
) ' make further landing of troops and supplies possible.

retract: to pull or draw back. =~ _

obstacle: an objett that is in the way.
. \\1 enormous: great size; great number.

1. After delivering troops on beaches at Normandy, the landing craft would
its ra@Ps and return to pick up another load of troops.

2., ; One of tﬁe major difficulties of the allied landing craft.was the number

of (s) placed in the 'offshore waters by the ehemyl * "
. 3. The resistance put.up by German ‘troops at Anzio was N
4. After establishing (s), the allied troops expanded opera-

tions to cut off the port city of Cherbourg.

5. Operation Anvil was the only other invasion which took place in the
European . .

BRAIN TEASERS:

»

1. Can you find out why the Battle of Stalingrad lasted so long? Did
- ' weather conditions; have anything to do with its outcome?

2. The invasion of Normandy was code named Opération Overlord. What is)
there about this invasion that makes the code name seem appropriate?

3. The invasion 6f Normandy depended on cooperation between the allies.

B Try4%0—4magiﬂE'SoméfOthhE_def1CUﬂtTES‘tﬁﬁf‘mU§f”ﬁ5V§MBEen invo1ijV“
= " in such -a large cooperative effort.
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IN THE PACIFIC BEFORE MIDWAY. ON THE DEFENSIVE
= ’ v

*» Immediately after Pearl Harbor (7 Dec. 1941), thé
Japanese Navy moved south seizing more and more bases. In
only five months, they secured their major objectives:
unlimited o0il, natural resources and a protective thain of
island bases. ** >

Immediately following the attack on Pearl Harbor (7
Dec. 1941) the Allies made plans for -the war against Japan
in the facific. When the newly-appointed CINCPAC, Admiral
Nimitz, assumed command on 31 -Dec. 1941, the Japanese had
already taken Guam, Wake Island, the Philippines, and the

~Malayas. The Navy's job, under Admiral Nimitz, was to hold
the 1ine against the Japanese. This imaginary battleline

Was—Orawn about midway in the Pacific. Above all else,
Nigitz was to protect the sea lanes to Australia. But this
job would be difficult to carry out because much, of the U.S.
Pacific Fleet was now destroyed. For all practical T
purposes, the U. S. Navy had no way to set up and hold a
long battle line.

- The Japanese Navy, on the other hand, was powerful. It
was almost free to proceed south toward its main objective,
the Outch East Indies, and even Beyond to the shores of
Australiaa. THe Japanese moved south capturing islands
throughout the Philippines, establishing air Support for
themselves, and then going on to the next island objective.

By mid December, the Japanese landed near the oil |
fields of Borneo. Then they moved toward Jav4, the main
island of the Indies. Java was the real prize because it
was so rich in natural resources.

The remains of a very small Allied fleet commanded by
Dutch Admiral Karl Doorman sailed to try and defend Java.
The fleet consisted of the damaged,cruiser Houston, 1
British heavy cruiser, 2 Dutch light cruisers, 1 Australian
cruiser and 11 assorted destrdyers. They engaged in battle
on 7Y Feb. with 14 destroyers and 4 cruisers under the’
command bf Rear Admiral Takeo Takagi, convoying a large
amphibious force. The Japanese had.ali the land based and
carrier cover they needed._ The bilingual allied fleet
lacked a commoR language f@& rapid communication, common .
signal flags and code books, and as a result were unable to
make fast, tactical moves. ‘

71




R

[

Al

After a three-day battle, the Japanese had completely
‘destroyed the Allied fleet. Admiral Doorman went down with
his flagship, fighting to the end. Only four American
destroyers escaped. They had left the column before the
battle was over.after they had fired all of their 'torpedoes

-

and used almost all of their fuel. B8y 9-March the island of:

\

Java surrendered to the Japanese.

By the end of March, the rich East Indies were in
Japanese hands.';And as you know, by April, Bataan and -

Corregidor hag—fatien—ANO 56 by April the Japanese had
] achieved all their objectives; unlimited o0il, natural
® resources, and a tight chain of protective island bases.
! THE ,JAPANESE DEFENSE LINE )
¥** The Japanese establiéhed a network of)islano bases

tnroughout the Pacific. #**,

A main part of the Japanes® strategy in the Pacific was
to set up a long defensive cnain of bases. This line or
chain was to run from Rangoon in tne Indian Ocean, including
all the Dutch East'Indieg,. all northern Nes Guinea -on the
South, and extending to incluge Rabaul on New Britain andg
Kavieng on New Ireland in the soutneast (figure 1-14). It"°
tnen crossed the Pacific nortnward to wake, Guam, ang the
British Gilbert Is¥ands. On the northern oorder tné line
was protected by the Kurile Islangs (from shich Japan
initiated the attack on Pearl Harbor). The only weak spot

~in this defense line was Midway Islang, almost in the center
of the Patific.

. The Japanese planned to use these bases to protect
their rich €ast Indies holdings. But she also’planned to
use them as strongholds frem which to defeat Allieg
reinforcements coming into the Pacific. Ffrom these bases
Japan also planned to organize even further conguests.
Finally, the Japanese believed that such strength would
discpurage further American attempts to oppose the Japanese
in the Pacific and force the American Congress to accept a
compromise peace, agreeing to let the Japanese keep all
their possessions in SoutheastMsia and tne Indies.

This grand plan was defeated by Admiral Chester Nimitz
__and_the.U.—S-—Navy: “Afteéf Pearl Harbor, he knew the Allies'
forces were too weak for any all out battles so he created a
plan of hit-@nd-run,to confuse and embarrass the Japanese
» Command.
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The aircraft carriers, spared at Pearl Harbor, were .
. chosen for the job. Forces from the carriers, under the -
command of Admiral Halsey, hit at widely spread out Japanese
. bases. The most shocking raid to the Japanese took place on
3 18 April 1942. - You could accurately call the raid a
combined Army Air Corps and Navy effort. The cafrier
Hornet, 650 miles from Japan, launched 16 B-25 Army bombers.
Under a screening cover of bad weather, the carrier had
planned to get within four or five hundred miles of Tokyo
before launching the planes, but they ran into two small
Japanese patrol vessels while they were still some 700 miles
from Tokyo. They decided to launch the B-25's immediately,
fearing that the patrol poats had given tne alarm. The
bombers, led by Colonel Doolittle, hit tardets in several
Japanese cities. The Japanese were as surprised as we had
, been at Pearl Harbor. Not one American plane was lost over
A Japan. Because the planes did not have enough gas to fly
back to the carrier they flew on to China.. They had
originally planned to land on Chinese airfields but tnere
was a mix-up in communications due to the early launch and
the airfields were dark. They cruiseg around until their
gasoline was exhausted, then either crash-landed in the surf
or bailed out and let their planes go down in the waters off
China. Of the eighty fliers on the mission, seventy-one
eventually returned safely to tne United States. However, .
- two pilots who fell into Japanese hands were beheaded.

This "little Pearl Harbor" did almost no damage to tne
Japanese. But it shocked them and made them realize that
their boast -- "Japan could never be attacked'" -- was ngt
true. The Japanese commanders did not know where the
bombers came from. But they did koow they wanted to prevent
bombers froy surprising them agaif. As a result, tney
assigned hyndreds of planes to stay and defend Tokyo. -

Most!important of all, the Japanese Command decided to

‘take more territories, especially Midway Island. They felt
~. that if they secured Midway in the Central Pacific and

) destroyed the forces there, the Americans woulg not be able
’ . to send surprise planes again, They also felt-that an
attack on Midway and a few Other positions would"og be

enough.

And so the Japanese stretched tneir plans even farther.
They decided to move also into the Coral Sea area to cut the
M-lied sea lanes,to Australia. They also decided to make a
two-pronged attack into the Solomon Islands and Port Moresby
&gﬁNéw Guinea. Japan decided to reach out in many
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directions at once.' The Japanese commanders had decided to
break the Allied forces ‘in,the Pacific)jonce and for all.
: 4
Admiral Nimitz knew about the plans because the

Japanese secret code had been broken. He had plans of his
own. .He odrdered Task Force 17, a two-carrier group i
(Lexington and Yorktown) under Rear Admiral fFletcher, to go
to the Coral Sea and be waiting ‘there when the Japanese .
arrived.

. . '_

. N ’

BATTLE OF THE CORAL SEA *

** The Battle of the Coral Sea turned into the first .
great Naval battle between aircraft carriers. It was alsg
the first time that the Japanese Navy was turned back in %ne
Pacific., ** . '

. "When the Japanese carrier forces arrived, the American
carriers, Lexington and Yorktown, were there to meet them.
So were three cruisers and a few destroyers. Here in the
quiet Coral Sea the first great naval battle between
airtraft carriers took place. This was the first naval
battle in which no ship on either side ever actually saw
their opponent's ships.

Perhaps because it wds the first great carrier battle,
the action in the Coral Sea was filled with mistakes. Some .
were funny; most were not. For example, on 7 May, the two
Japanese carriers Shokaku and Zuikaku sent out a search
party looking for the enemy they were sure was in the Coral
Sea. The planes saw Admiral Fletcher’s retiring fueling
ships, an oiler and a destroyer. Tne Japanese planes
mistakenly reported the oiler and destroyer to be a carrier
and a cruiser. _Japanese Admiral Takagi ordered an all-out
bombing attack and sank both ships. The American carriers
themselves were never touched. One funny anetdote says that
in the gathering gloom of the evening of 7 May, several
Japanese planes mistook the Lexington for .their own carrier.
They joined up*with the American planes circling for a
landing. Mhen one of 'the American destroyers noticed them
and opened fire, they left in a big hurry: . -

The Americans made mistakes too. American planes
reported seeing "two carriers and four heavy cruisers.”
Admiral Fletcher thought this must be Takagi's Strike Force
and sent his planes to attack. Wh?n the .planes were already
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in the air ‘it was discovered that the report .should have

. been "two heawy cruisers and two destroyers." But the
planes luckily met a light Japanese carrier, Shoho, and sunk '
~ her in'10 minutes. : . -

Fighting continued on 7 May. But the great battle came -
' on 8 May. On 8 May the two great cardder forces under the
cammand of Admiral Fletcher and Takagi found one another and
launched their attack waves. Thgy were evenly matched.

Duniné the long battle the Lexington was so badly hit
she had to be abandoned. Later the Americans had to sink
her. This was the most serious American lqss. -

-\ But the Japanese Navy had been turned back for the

" first time in’ the Pacific. And_the upcoming Japanese
invasion forces of Midway would'be three carriers short.
The American carrier Yorktown, on the other hand, would be
ready! . J ) .

!

THE BATTLE OF MIOWAY

~ ** The Battle of Midway was the turning point in the -
Pacific war. It resulted in the Japanese losing four
carriers, a cruiser and most important, the best Japanese .
carrier pilots. ** . . -

Admiral Yamamoto had one major goal in attackins Miaway ‘
Island; to draw out and destroy the U. 5. Pacific fleet now -
that it was weakest: Yamamoto knew that if hé adﬁihis.,
mighty Combined Fleet could do this Japan could take any
position in the Pacific. Admiral Nimitz and the sailors-of
the small Pacific Fleet did ' not let this happen. |

/ Yamamoto had a large portion of the Japanese Navy with
him. He had 162 warships and many others not ‘counting $mall
patrol crafts. Among the huge fleet.were 11 battlesnips, 8
carriers, 23 cruisers and 65 destroyers. Two Japanese
* carriers were left behind. One, the Shokaku, had oeen ’ \\~.
damaged in the Coral Sea, and the other, the Zuikaku, was
kept .in port because replacements for the experienced air
crews she had lost could not be trained in time. Admiral
Nimitz had only 76 ships and pne-third of these never got
.into the battle because they were too far away. (Heé did have
the carriers Hornet and Enterprise, which had raced pack
. ' from the Coral Sea, and also the carrier Yorktown, which had

been repaired in an amazing 48 hours instead of three
months. This was a surprise for Yamamoto. .

-
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But Admiral Nimitz ha trong, uncountable weapons.
First, he had superior officers. He had Rear Admiral
Fletcher on the Yorktown! He also had Rear Admiral A.
Spruance who was in command now of Halsey's Task Force 16.
Spruance had two carriers under him -- the Enterprise and
the Hornet. Each carrier had an excellent commanding

officer.
-

But the greatest weapon of all was surprise. The \\
Japanese did not realize their code had been broken. As a °~
result, Yamamoto created an elaborate battle plan, .
dividing his Fleet into four main forces subdivided into IO
subgroups and stretched out from the Aleutian Islands to .
Midway'. The Northern Area Fleet hit the Aleutian Islands on
3,4,6,7 June 1942. This attack was mainly diversionary
but, of course, failed to divert Americah attention away

om Midway. Japan's Midway occupation force (Second Fleet)
ran into trduble under attack from an American submarine.
In the. process of dodging torpedoes the cruisers Mogami and
Mikuma collided on 4 June. On 6 June, the injured Mikuma

was sunk by Spruance. - P

t

The third force was the battleships' main body. Most
important was the final force, the striking force, the First
Air Fleet. : .

The First Air Fleet (Admiral Nagumo's strikinmg, force)
was the mbined Fleet's strongest arm. It was the main
strike force on Midway. It was built around four carriers;
the -Akagi, Kaga, Hiryu and Soryu. They approached Midway
under a heavy cloud cover. Nagumo's force was attacked
eight different times by American tdrpedo planes, bombers
and submarines. All the torpedoes missed. Nagumo was not
hit once. At this time the American torpedoes were

inaccurate.

But Nagumo.s luck failed[/ He had already launched-108
planes on Midway. He was prepared, on their return, to
rearm them with bombs and send them off again for a second

" raid. While waitiAg, he got word of the American carrier

task force that should not have been there -- but was. He
decided.to get planes ready with torpedoes to MEt the
carriers. He also decided ‘to let -his returning planes land
befofe launching the torpedo planes. The bombs all prepared
for the -second Midway attack were stored on deck. As Nagumo
was turning his carriers into the Mkind*ready-to launch his
torpedo planes against the Amerioég carriers, American
planes from the Enterprise and Yorktown came in. Spruance




had figured out that Nagumo might change his tactics so
Spruance launched his owrn attack planes. The planes were
high altitude dive bombers. Ameritan bembs hit the Soryu,
Kaga, and Akagi. The bombs on the decks exploded and the
ships burned up with most of their -planes still on the
decks. ' . )

-
One carrier, the Hiryu, escaped and Sg&t up her own
dive bombers which found an# hit the Yorktdwn. Fletcher had
tp abandon the ship and turn command of the fleet over to
Admiral Spruance. The Yorktown's search planes, however,
found the Hiryu and reported heTt position. At Spruance's
orders, Enterprise dive bombers quickly destroyed the Hiryu.
As a result, Admiral Yamamoto realized he was.now without
any. carriers to protect his main warships.
4 A

The Battle of Midway was a gigantic Japanese defeat and

was the turning point in the Pacific War. The Japanese lost

(1) their four giant carriers, (2) a large cruiser (figure

1-15), and, perhaps more importantly, (3) their mainh body of

ace pilots. without superior pilots, the Japanese air
efforts in the Pacific would suffer terribly. As American
training programs for pilots would grow stronger later on in
the war, Japanese programs w‘pld grow weaker.

Only one small part of the Japanese plan had succeeded;
the Northern Area Fleet had taken the islands of Kiska and
Attu in the Aleutians. As a result of the Midway defeat,
the Japanese cancelled plans to*conquer new positions in the
Pacific. The tiny atoll group was, indeed, properly named,
for the contegst marked a dividing line in strategy, if not

in time. . u
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MULTIPLE CHOICE QUESTIONS: ¢ IR i

Y '~
\

. 1. After Pear]l Harbor the Japanese: . |

a. moved north to, the Aleutian Islands.
>\1>h\\\i:1ed to negot1ate a peace treaty w1th Br1ta1n .
c. aunched major attacks throughout the South Pacific.
\ - -
2., At Midway the: . N
v /
a. American and Japanese Fleets were evenly matched. <

b. Japanese Fleet was far larger than the American.
c. American Fleeh was faP]arger than the Japanese. ..

3. The Japanese Defense Line was a: .
1 - N
~a. series of protective air bases estab]1shed on the island of Honshu.

b. long defensive chain of island bases in the Pacific, used ma1n1y
~ to_protect Japan's conquest of the Dutch East Indies.
c. comp]ex of three fortresses e§ia5T1shed across Borneo.” :

4. The Battle of the Coral Sea was: ‘ = N

a. ~ mainly conducted by battleships.
~b.  mainly conducted by atrcraft. ’

c. a Japanese victory because they sank two major American carr1ers,
the Yorktown and the Entggpr1se -

$

5. Doo]1tt1e s raid on Japan was:

an Arm gy Air Corps operation.
.. a Naval operatdion. ° ppg/ . .
c?* a combined Army Air Co and Naval operation. .

6. To prépare for Midway, Admiral Yamamoto maintéined the combined Japanese
*  Fleet in: . . .

a. ong force. .
b. two forces.- v

c. four forces. : . ;|
7. The major arq/of the Japanese Fleet-at Midway was the: . )
% ’ ‘1 -
a. Northern Area Fleet.) ° .
b. Midway occupation force. ) o
c. First Air Fleet. ’ .
8. At Midway, the Japanese+ , _
<\ -
a 'reta1ned their “carriér and air super1or1ty ,
b. -lost two cruisers but maintaiped air superiority. )
o lost their main body of . t1ghter pilots. -~
| y : '
h -~ . : \ - ‘ ) c) ' -
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TRUE OR FALSE QUESTIONS:

L T;;\Ezbﬁnese attack on

- 2. « Java was a major Japaﬁese objective betause it was a strong

v .

~*military base. .

3. Rangoon, 1neEEE/Indian Ocean, was ﬁart of -the Japanese
Defense Line- .

\ 1y

4.  Midway was the one-weak link in the Japanese Defemse Line.

5. Doolittle's air strike on Japan~caused major physical
damage-to its cities.

6.:\\Ramira1 Nimitz was prepared for the Japanese assault in
the Coral Sea because the Japanese secret code had been
broken. i

7. American torpedo attacks on‘hagumo's Striking Force at
Midway were very successful.

Q . -
8. Admiral Karl Doorman was successful in defending Java..

9.  Admiral Nagumo's striking force was built around four
battleships: Akagi, Kaga, Hiryu, and Soryu.

10. After Pearl Harbor, Admiral Nimitz ordered an all out,

attack on Jananese bases.in the Pacific.

\Teutian IsYands was successful
. #

.
-

"t




.
]

VOCABULARY SKILLS:

w

Using the following vocabulary words, complete the sentences below.
There is only one correct., appropriate word for each blank space. -

I

> objective: d¢al or aim. ) S

»

initiate: to b ‘in; té stargigojng.

compromise: gp.agree to make concessions.
_accurate: free from error. ’ ’

boast: brag. | L ‘

elaborate: complicdted by détai]i. .

diversion: an attack o pretended attack that draws the attention and force

- of an enemy from the point of the main operation. .
r4

v . ’4 .’
- . 1. The Japanese was to establish a powerful 1ine of defensive
bases. R ’ .
. N - . b4
T, 2. 1t was from the Kurile Islands t#at Japan - d their attack on
Pearl Harbor. = .
. " 3. The Japanese believed the Unifed States would ‘ in ordef to
secure a quick peace.
4. American intelligence had information about'Japanese battle
plans. :
/ . -
5. After Colonel Doolittle's raid on Japan's mainland, the Japanese could
never again tﬁkg_"dapan could never be attacked."” ‘ .
— .
6. Yamamoto's battle plan to attack Midway was .
7
: ~, 7. The Northern Area Fleet wa? Japan’'s ary force in the attack ,
. on Midway Island. . . ’
AW ' . ’ .
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LOCATIONS IN THE PACIFIC:

.

From the following 1ist supply the correct place, next to its appropriaté

description: - .
L. Midway P Rabaul
attemp% to cut off . Kiska
sea lanes to Australia \ )
L e Borneo
Corregidor ) o
: ’ Port Moresby
1. Battle of the Coral Sea. . ;

2. located on New Britain, part of the Japanese chain of bases.

Copn.
h 3.° -fh(ning point in the Battle of the Pacific. .
*. 4, an isignd in the Aleutians. . \
N s, large island rich 1n 0i1, captured by the Japanese. '
' . 5 . . )

6. aftér Doolittle's faid, one of the important targets the Japanese
decided to destroy| in order to break allied. forces ip the Pacific once

and for ald. . “ -
\ ) . .- {

-

7. heavily %ortified island mear the Bataan Peninsula where allied -troops
made their last stand in the -Philippines near the beginning of the war.
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IN THE PACIFIG AFTER MIDWAY: ON THE OFFENSIVE’

. M
N

** After Midway, Americans realized the Japanése could
be defeated in the Racific. %*

Midway/aarked the turning -point in thée Pacific War.
The giant Japanese Navy had been defeated by Amerjcans
combining the use of intelligence information with the will
to fight. 3 ‘

J s
k) » w

- t
SOLOMON' ISLANDS OPERATIONS '\&}

‘ ?
**+ After Midway, Guadalcanal in'the Selomon Islands
became the next major battle betweenl}he Japanese and tne
Allies in the Pacific. **
x x ' R
vt ot 0 7 = CAfter Midway,” the American commaad felt they-weze in a .
gpod position’to take the offensive against the off-balance
Japanesei perhaps for the first time. They decided the best
place to attack would be in the Solomon Islands in order to

break the Japanese perimeter clpsest to Ausﬁralia.

, The Japanese at tne same time recognized a-tnreat to
. X , their extended position and realized that their advance in
he Pacific could be stopped. They decided teo strengthen -
their advance positions (i.e., the positions in the Pacific’
fartnest away from Japan and closest to the coast of
Austra}ia). These weré the Solomon Islanmds.

+

.

And so the Solomon Islands became the site of tne next
‘ma jor American-Japanese Pacific cghflfct. The Japanese
i began to build an air field on Guadalcanal Islana. They
planned ‘to use the field to protect their troopsy as. they
completed tneir conquest of New Guinea. An American
- reconnaissance plane saw this and the American command
.realized that if the Japanese completed tne field aRd <
positioned bombers there!, the Solomons would be .
exceptionally difficult to secure. So Guadalcanal Ia}and
became the primary objéctive in the struggle for the
%olomons. : oo . ‘ Q , .

Y
-

. The Marines landed on Guadalcanal 7 Aug. They also’
landed-at hearby Tulagi. Japanese forces on Guadalcanal ’

. : were .weak and composed mainly df%constructioq workers who
N - \‘ B » “‘"' ’.
\ . * . \
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fled 'into the jungle. By night of the first day, two Marine.
regiments with support units were ashore. The situation was
different at Tulagi because the Japanese forces were . ‘
stronger-and were dug in. Yet on the second day 6,000
American Marines wiped out the Japanese resistance there.

- The Japanese sent attack' planes from their neasby base
at Rabaul. These planes were repelled by the American
carriers Saratoga, Wasp and Enterprise. But after the hard
battle, the carriers withdrew because of flghter plane
losses and because they needed to refuel. R

Meanwhile, Atne Japanese were sending.a major body of
cruisers to the area :to attack the Americans' amphibious
ships. These cruisers were coming down "the slot," 'a sea
passage down the middle of the So}omons from Rabaul (see_map".
of the Pacific (figure 1-16)). THe Japanese cruisers,; under
the command of Vice Admiral Gunichi Mikawa, surprised the
American and Australian surface force off Savo Island in the
Solomons

T S e - . T - b ——— e e e - —— - s ma e ¥

These battles of Savo.Island resulted in tne worst® '
defeat tne U.S. Navy has ever suffered; 3 American ang 1 '
Australian cruiser werg sunk, another American cruiser ‘and 2

-, destroyers-were badly(damaged, and 1,202 Marines, 550
' soldiers and over 1,0 Alligd sailors were killed.

4
!

* . With the tarriers away and the amphibious forces nearly | .
destroyed, 20,000 American Marines were left on Guadalcanal ‘
o with limited supplles and Jimited support. It was very
lucky that the Japaneso ar und foroes were weak here.
Because of this weakMmess, the MaTrines were able to capture
the airstrip, latet named Henderson fField, amd set up a "
defense 'line. The Seabees flﬁﬁshed the a1r fleld by August
so planes were able to bring in supplles

onh

. . .
P .
. "BATTLE FOR GUADALCANAL

- ** The Battle for Guadalcanal lasted over six months
with the Japanese continually reinforcing their troops.

. Both .sides-suffered heavy losses butcoy the end of tne

< battle the Japanese had lost over 600 planes,and their :
irreplaceable, experienced crews, thousands of troops and
many major ships. After Guadalcanal the'U.S. Navy was no
longer on the.defensive. **
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Figure 1-16, The Allied Advance in the Pacific After Pearl
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The Japanesé were amazed that the Americans had
completed Henderson Field, They felt they could not stand
by and let the Americans have a working airfield on
Guadalcanal. So the Japanese began pouring troops into the
area. They brought thousands of troops at night aboard fast
transports and destreyers. They protected these with
carriers, and heavily bombarded the Marine positions from
the sea. The Americans even nicknamed this troop movement.
They called it the. "Tokyo Express." By 15 Oct., despite
great losses inflicted by the U.S. Navy on the Japanese
transports, 22,000 Japanese troops were ashore. -

_As the Japanese continued this massive effort to land
troops, the American Navy continued their efforts to stop
the Express. The naval battles were fierce, with the
Japanese Gombined Fleet inflicting heavy .losses (figure
1-17). But the Marines on 3;adalcanal held on, killing 10

‘enemy for :eyery American' deayn.

On 24 Oct. a major logs occurred when 'the U.S. Navy,
during the Battle of the-Santa Cruz Islangs, lost the |
carrier Hornet. In tion, the carrier Enterprise was
padly damaged. The significance of this loss was £nat it

left no operational U.S. carriers in the Pacific. However, -

ghe Japanese also suffered severe damage.

The naval pattle of Guadalcanal was now about to vegin.
The pattle took place in three pnases; 12-13 Nov., 13-14
Nov., and 14-15 Nov. ‘But the most important event took
place aqn 12 Nov. The Japanese wggb coming down the slot,
bringing 11,000 troops apboard 1l transports.

e
Tnis fleet was protected by destroyers, truisers and -
two battle snips. On tne night of 12 Nov., Amesican and
Jananese cruisers met and battled. Both sufferediheavy

"Josses. But the Japanese loss was heaviest. Besides thelr

battleships’, the Japanese lost 9,000 troops! Perhaps as
important, during the ensuing battles, tne Japanese were
losing most of their carrier fogce. The Japanese haa put
almost 21l tneir gest pilots on the carriers for this
effort. They nad’also put on their best fighter 3
instructors. %lmost all were killed oy the time the Daéile
for Guadalcanal wab over. Strategically, the Japanese a
failed in their plan-to recapture Guacalcanal. But mucn
natd fignting was yet to take place before either side could
claim a decisive victory. e '
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On shore, the Marines continued to fight. The Japanese
were driven into the jungle. From 1-7 Feb., the Japanese
skillfully managed to evacugte 13,000 troops. >

- /

.

NEW GUINEA

** The Battle for New Guinea was mainly a land war. ** -

At about the same time Americans were fighting for
Guadalcanal, the Allies were fighting a land war to win New
Guinea. Neither side used major naval forces in the action
because they feared. the uncharted waters, the-number of
enemy air fields held by the other side, and t heavy Navy
involvement near Guadalcanal. As a result, e land
casualties were very high (almost twice those at ’
Guadalcanal), and the fignting‘'was slow. Led by General
Douglas MacArthur, it took the Allies from April to August
1944, with continual reinforaement from Australia, to
eventually overcome the Japanese and win Papua and all of
New Guinea to the west of Rabaul. - The next step was to win
Rabaul, Japan's major base in the Southwest Pacific.

’ -

TuE -STRATEGY JF 1943: CONTINUQUS PRESSURE

m

»

** The Allies met in 1943. to construct an overall plan
for the defeat of tne Japanese.in LPe'Pacific.?**

After the victories at Guadalcanal "ang New Guinea, the
Allied leaders decided to allocate mome military resources
to the Pacific. «*They wantled "to keep on the offensive.
Because British and Chinese forces were unavailable, the
defeat of.the Japanese fell upon the shoulders of the United

"‘States forces assisted by Australia and New Zealand when

possible, . They decided on a_plan they thought would finally
defeat the Japanese in the Pacific. It.fad four maln parts:
. . P w 4

‘1. eliminate the Japanese outposts in the Aleutian
. Islands. ’

i
/ ~

2% add morevsubmarine attacks on Japanese lines of
communication from the Indies. :
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3. isolate Rabaul using MacArthur's forces:and "the
South Pagifjc Naval forces and after the
- isolation, move westward along the northern
coast of New Guinea. . . ‘ ;

4. use the Central Pacific naval forces under -Nimitz
to at;ac and capture the Japanese bases iho
Micrdoesia (to the Westh. s ty

o

&

RECONQUEST OF ATTU AND KISKA

© ** .Bye¢l5 Aug. 1943," the Americans had recaptuféd Attu |

" and ‘Kigka Islands in tpe Aleutians. **

‘ Thep Japanese held Attu ‘and Kiska'in the freezing <old

" Aleutians. On 11 May the Allies attacked Attu. After two

weeks of fighting, almost all the Japanése had been'kdilled.
But many Allies died too. Others suffered from d ’
frostbite because of poorclothing and FootweéiijjTaking
Attu was costly.

. The Allies were more careful in preparing to attack . '
Kiska. Trajning was begter; clothing was better; advanced

bombing took -six weeks. ~A strang@ thing happesied. During

the fourth week of the bombing, Japanese”cruisers and :

destroyers slipped in and evacuated the troops under the

cover of foges For three weeks the bombing had hit empty

barracks. But by August, regardless of the clever Japanese

escape, the Americans once again controlled the Aleutians. .

o ‘/“ ) : ’ ‘ \

C Lo ' .
SUBMARINE OPERATIONS IN THE PACIFIC :

L 4

** The, American-submarine wag\the most effemtive weapon | *
that the United States had in’the-Pacific. ** ez%’ \
. . s [-" . .
The submarine was the most effective weapon that the =
United States had in the Pacific. American submarines
stopped the Japanese SH;pS from. returning to Japan. Thesge
ships were' loaded down with the raw matérials (rubber and

0oil:) from the Indies that Japan needed to carry on the,war. _
Dependent upon imports during peacetime, Japan was doubly so
when dedicated.to a war of conquest. There were many .

reasons why -the submarines were so successful. One of +the

'y [}
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most .important wgs thelr crews. A1l were volunteers. Allk
were Garefully’tralned And all were deeply dedlcated In
the "Silent Service", one out of seven submariners®died.
Personnel strength of the submar;ne operating ‘forces
averaged 14,750 officers and mem. Fatalitie$ during the war
totaled 3, 131 enlisted men and 374 officers. '

‘' In their attack .pn Pearl Harbor, al though the Japanese

. were aware of oyr submarine base in Hawa11, they failed to

damage the submarinks, their supplles or facilities. On
that day the submarines of the Pacific Fleet were widely

dispersed: the fleet consisted of 22 submarines, 16 modern

V-boats -and 6 S-boats of older vintage, under the command of’
. ‘Rear Admiral Thomas Withers.’ Five subs in various stages of

overhayl were at the base when the Japanese attacked and by,

- that gvenggg séveral of the subs were fueled and ready to

go. The panese would soon regret that they ‘had designated
the submarine base and its facilities minor targkts. .-

It is difficult to understand how the Japanese
underastimated the uMdersea power of the United States. The
German U-boat blockade of E and in ww I had brought
England to the brink of defeat. Again in WW II the Nazi
Admiral Doenitz all but sank the United Kingdom. The
51m11ar1ty of England and Japan, both islands, should have
been*hard .to overlook. Both Japan and Getmany
underestimated-the industrial capacity of sthe United States.
At the end of the war, the U. S. had 127 more Submarines
than in 1941, despite fhe loss of 5 operating 5ubmar1nes
during the war. )

After Pearl Harbor, when the Japanese subs did
poorly, the Japang§§.just did not value the subs. On that
fateful-morning, a Japanese midget sub'was- the first
casualty. 'So they did not. train men in anti-submarine
warfare. Also their escort system was weak, In addition,
it was easier for the AmeTican 5ubmar1nes to 51nk Japanese
shipping in the Pac1f1c than the Atlantic. The Pacific ‘ip a
large ocean but- it is not :an open ocean like the Atlanti

_where convoys can follow,any number, of routes. Instead, the

western Pacific 1s fllled with islands and the possible
supply r0utes are in 'narrow straits '‘between these islands.
The routles from the supply .islands of Borneo, Sumatra and
Java to Japaf are .often through/nawrow straits. Also, these
routes are further restricted by reefs and shoals. These
same reefs .and shoals provided American submaridnes good.
places to hide.{ Lying in wait, the submarine crews could be
sure that e?entu l1ly the enemy merchant ship¢ would pass.

.
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By 1943 Amerigcan scientists had learned to design (1)
betteT, more accurate torpedoes and (2) submarines that were -
suited to action in the Pacific. The subs ‘were: larger
(almost twice ‘the size of the German U-boats used in the
Atlantic) and able to carry more torpedoes and more fuel.
This enabled them to stay-out longer on patrols. They were
capable of cruising for 75 days and eould cover 10,000 or
more miles at normal speeds without refueling. They ran on
the surface-as much as possible in order to charge the ¢
batteries they needed for power when submerged. The older,
§-class submarines, nicknamed "pig boats" because of their
crowded, ¢irty-living conditions, sgqrved the U. Q. well
throughout the war. ‘.

4
.

~

' Three warships in the United States Navy were twice

awarded the Presidential Unit Citation. Twp' of the honoreds -\

three were submarifies: - Guargfish, (Comman ersﬁﬂ. 8. ‘

Klakring'and N. G. ward) and Tang (Commander R H. O'Kane).

At the time the Tang went down,\she had sunk 24)Japanese
\ ships and made 22 rescues. Only one other submarine,
Tautog, would sink more ships, and only ong other{submarine;
Tigrone, would top her rescue score. Tang was sunk by her
own torpedo 24 Oct. 1944, which malfunctioning, circled back
to hit hemn. Tautog was one of those submaripes in port when
the Japanese attacked Pearl Harbor and survived the war
having sunk®26 enemy ships. :

2

5 .

As American submarines increased theiTr attacks on \
\Japanese merchants, the Japanese manufacturers‘became lesls
‘able to.continue their shipbuilding program. The raw :
materials were not getting hgme. They also grew less
capable of producing needed weapons and were running short
.+ of precious fuel.

American supmarines destroyed over 1,000,000 tons‘in

%%panese merchant ships. They destroyeﬁ an additional

. 580,000 tons of Japanese naval ships (figure 1-18).

s Although the submartne force-consisted of less than 2% of

"hthe Armed Forces, submarines sank about 55% of all Japanese
shipping during the war years. .The American submarine can
truly be called the weapon that won -the war for the United

States in the Padific. =- . ’

" “RINGS AROUND RABAUL

, ** By March 1944, the Allies had surrounded the giant
Japanese base of Rabaul. ** L. : _ > »
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planes. They were crippled.

~ z -

In June 1943 Admiral Yamamoto, probably the most able
of the Japanese naval command, was on his way to visit
Japanese basgs in the_Solomon Islands. The Japanese had
suffered severe losses in battles against’ American ships
there and Yamamoto was making his visit to inspect bases and
to boost troopynorale. The Amerigans broke a code message
ordering thé Japanese-bases to make themselves ready for an.
important visit, guessed orrectly that theé visit could nly
be a high-ranking officer, and sent up long- range fight
from Henderson Field. They intercepted Yamamoto's plane acd
shot it down.. Yamamoeto had hoped to raise the spirits of
his troops by v151t1ng them. -Instead, his death was a
“severeé loss to Jdapan's Navy during 1ts 20 month attempt to
defend the giant Dase of Rabaul. The Allies pushed toward
Rabaul on two fronts; thTough the Solomons ,and on New
Guinea. o 2 " .

N l

In the attempt to take Rabaul the U S. Fleet fought
over 15 major naval battles and made “17 invasions in-the’
"Solomons and Southwest Pacific. The battles were 'so fierce
they were named the Melanesian Nightmare. The Japanase
fought fiercely. Their airpower hit our ships again,and
again. But while they did this they suffered heavy losseg?
During these battles, the Japanésg lost over 2,500 naval )
aircraft. Most of these came from aircraft carrlers

These. fierce battles took place at the same time
General MacArthur's forces were closing in on eastern New .
Guinea. The Japanese had treuble fighting in so mgny places
at the same time especially when they were losing $o many
ships, “planés, and men. 'They lost'most of ‘their cru1sers,
more than half their flight crews, and two th1rds\of their,

In March 1944, American forces landed at’Emirau'Island.,

This is northwest of Rabaul. MacArthur's army at the same:
time won the Manus Island. This is the main island in the
Admiralty group. Rabaul was surrounded. The Japanese there
were cut off and surrounded. The Americans simply ‘moved <
past. - . . RN | A

. ) THE CENTRAL PACIFIC . Co
** The U.S. Fifth Fleet began "its move to recapture the
Philippines by attacklng Tarawa and Makin Atoll in the
Gilbert Islands. *%
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At the same time Rabaul was being isolated, the U.S.
Eifth Fleet began its move to' retake the Philippines 'across
the line of Japanese bases 1in Micronesia. The Fifth Fleet
was to join MacArthur's forces in a combined effort to
reconquer the Philippines. ’

The Fifth Fleet was rebuilt and Admiral Spruance was in
command. They had two goals:

1. fight and destroy the- Japanese naval forces
. wherever met.

2. support amphibious forces trylng to take Japanese
1sland bases. .

. The Japanesé base at Tarawa in the Gilbert Islandgs was

very heavily fortified. The Japanese Had also strengthened

, Makin Atoll. Tarawa and Makin Atoll were the.first targets.
¥

It took three days to win Makin. Costs in men -and
ships were high. But taking Tarawa was much harder. One
American out of six became a casualty. )

The invasion started with a week of alr bombing. Two
days before the invasion, American battleships and cruisers
moved in and shelled the beach. They -fired 3,000 tons of
shells in two and one half hours. Shore defenses should
have been destroyed, but they were not. The Japanese
garrison of a,%%o veterans were well fortified by hundreds
of connected pillboxes made of concrete and coral work, °
reinforced with steel beams and coconut logs. Fheir
artillery included 8-inch guns stripped from Britain's
Singapore forces. Tokyo had boasted that Tarawa could nhot |
be taken by assault,. h

’

The JapaAese defenses surv1ved and’wer& ready when the
Marines came in. The landing crafts carrying the Marines
ran aground on the reef and the Marines had to wade ashore
for almost 1/3 of a mile.. They were under heavy fire all
the way. The Marines greatly outnumbered the Japanese, but
the Japanese were well trained, entrenched and determined.
It took the Marines three days to win the island.

% )
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g The lessons 1e§?ned at Tarawa were costly, but. the
lessons were learned. After Tarawa, softening-up bombing
‘ . . for amphibious operations lasted for days.  Covering gunfire
and aircover were more carefully controlled!. gThe- conditions
go for landing were-.more carefully stydied. -And armored
amphibious tractors which could -climb over reefs were used.:

M . . e
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THE MARSHALL' ISLANOS OPERATIONS .
r -** The next step in the advance toward the Rhilippine
- “was thesMarshall Islands. ** - . L. e .
The next step in the advance was the Marshall Islands.
The Japanese-had, five strong bases in~the eastern islands of
" the chain.” Admiral Nimitz decided to bomb the four outer ,
island bases and then pass them all, with a main amphibious
assault on Kwajalein. Kwajalein was at the center of the
Marshalls. Nimitz thought that the planes from the |, ;
T newly-captured field 'at Tarawa could kkep the remaining
airpower on the other Japanese bases pinned down until
Kwajalein was taken. Then Kwajalein would act as a g
N stronghold for other Americag operations.

/

. s . -
In Jan. 1944 the atTtack on the Marshall Islandgs began.
/ Almost all of the Japanese planes on the Japanese bases were
| destroyed. S
| TP ,
: On 1 Feb. the Marines landed on Roi-and Namur Islands

on the northern perimeter of Kwajalein Atoll and the.Army
landed on Kwajalein Island on the south. The American
. forces captured, Kwajalein in four days.

PN oo ' . . . (

"« Admiral Nimitz at once moved to attack Emiwetok, the
largest Japanese base In the western Marshalls. It was
taken in three days. The Alliés were now closer to Truk.

# The Japanese had held Truk since World war I. It was a
~mysterious place. No western man\pad visited it in a
“generation. .The Japanese:claimed 1t was so strong it could

not R taken. Eniwetok is only 669 miles from Truk. On &7
arid 18 Feb, Spruance's task force swarmed around Truk. Theé
Americans attacked. “First they used fighters. Then they
used bombers “(figure 1-19) and torpedo planes. _They flew 30
- { .strikes .in all. . Spruance put a ring of submarines and

/ ’ -battleshipsvarqund the Atoll.to catch any ships trying to

e|scape - < '

-

.
M S

‘ t when the assault dd Truk began, the Japanese had 365
planes. Legs than 100 could fly at the end of the battle.
Thirty-nine? Japanese® ships YWere sunk.
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Figure®1-19. Boeing B-17G Flying Fortress
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Mgst 1mportant the Japanese superfortress of Truk was
destroyed and so,was Japanese pride and morale. IR the\Q_gf
few weeks almost all the Marshalls were secured

v - ce s
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. : o LEAPFROG ON NEW GUINEA -

‘ MacArthur's forces carried by units of Task Force 58
contirued ,to leapfrog along the northern New Guiqea coast as
the second prong of the general movement back to the
Phlllpplnes He would attack and win one important position

,and then move his forces four or five hundred milesiup the

coast to th& next 1mportant pasition. His first major - .

landlng was at Hollandia.' This landing's major goal was to v
win enemy airfields. Five hundred enemy planes were

destroyed at Hollandia. The-Japanese troops were driven

into the jungle where they died,

[4

The Japanese got ready for an all-out defense against
MacArthur's advance. They thought that his was the one and
only attack in an‘advance on the Philippines. As MacArthur - Y
gof closer to,Biak, an island farther up the coast of New
Guinea, whié&h had three ma;jor Japanese airfields, the
Japanese prepared by sending almost all of their a1r.
strength to New Gu1nea They also tried three times (o send
reinforcements by sea. The third try was to be suppé&ted by .
the best ‘ships .in their Navy.

~ 0On 11 June just as the Japanese got ready to sail to
Biak, the U.S. Fifth Fleet, 1,000 miles to-the northeast,
attacked in the Marianas. The Japanese had been tricked.
The Philippines were being att3cked from another direction {/
and as a reésult of this surprise,,the Japanese cancelled th
Biak defense and=-sent reinforcements northeast of the
Phjilippines. Unopposed, MacArthur took New Guinea by July.

~ L N
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- THE MARIANAS OPERATION: SAIPAN
** The, afiphibious invasion of Saipan in the Marianas
occurred in June.l944 at the same time as the Normandy - \
Invasion. 1t was almost as complicated. Together these
invasions were two of the greadgest military efforts in
history. #** = '
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While®the invasion of Normandy went on in Europe, the
United!States was getting ready to launch another-huget * ° ‘
amphibiqus asgault on Sgipan, in the Central Pacific (figurs”
1-20). In June 1944 U.S. forces composed, of, the 2nd and 4th
Marine Divisions supported by the 27th Army Division
launched the assault. 535 Navy shipgs including fast -
carriers, transported and protected tne 1127,000 troops |
against the gntire Japanese Fleet. The U.S. .forces had now
moved 3,000 miles across the Pacific since Pearl Haroor. =

I

¢ Army planes.from thé newly won bases in the Mars s
and Navy carrier planes from Tasg'Force 58 it Japdndgse . :
basés in the Marianas and the Carolines. As the invasion :

®forces prepared to take Saipan, the U.S. pattlesnips oegan
to bombard the island. They shelled the island for almoct 3

days*(13-15 June). . On 15 June the two Marine Divisions .
moved through holes opened in the coral reef by underwater
demolition teams. . ' .

] ~ N P -
.

Japanese had filled these'caves with 32,000 troops. They .
also had fortified with tanks and artillery. Against these B
forces the United States brought 20,000 Marines the very
¢ first day, By 17 June tne Marines had fanded .
‘ einforcements. After very heavy losses, the Marines

~

captured the is)andts main airfield. i -

Saipan waj;; rocky island filled witn caves. Tne

The following month, the Stars and Stripes returned to .
~ Guam. In a ten-day sweep reginning 21 July, Guam was .
’ retaken by the 3rd Merine and 77th Army Divisions, andsthe
' lst Marine-Brigade. "The landing fprce crushed the last
organized resistance.on the island in the face of heavy
rains, transoortation problems, water shortages, hedt, ang
occasionally heavy resistance. More than' 1,400 AmeTicans
¢« dieg in the effort. The Japanese lost 10,000 mep ana
several hundred more who committed suicide rather than .
surrender. Guam was secured by 10 Aug. .

Tinian, sister island to.Saipan in the Marianas, wgs
- invaded 24 July oy the 2nd ano &4th Marine Divisions, "and
secured Uy 1 AUg after heavy resistd&nce. Tinian's
relatively flat terrain offered exceptional air base, sites.

In Tinian's hedviest fighting, two-2nd Marine Division .
regiments survived a series of, desperate banzai attacks. [ ‘
’ ARbout the same..time the Japanese Combined Fleet arrived
b unde® the command of Aomiral Ozawa. Admiral Mitscher sailed
out to put his forces between Ozawa and the Allied troops
y w10 were-already on Saipan. Ct.
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THE BATTLE OF THE PHILIPPINE SEA * '

: **°During the Battle of theyPhilippine Sea, U.S. forces
? proke the back of .the Japanese 'Naval Air Force. After the
battle, the Japanese realized they would eventually have to
surrender. ** s " \ ’
. ’ A ,
Task Force 58 under the command of Admiral Mitscher me
Ozawa's Fleet on 18 June. Mitscher's Fleel was large and Te

~

was determined to fulfill his primary orders; "capture, “ ok

occupy and defend Saipan, Tinian, and Guam." Ozawa's Fleet
was smaller, his carrier aircraft were outnumbered, but he
too was determined to win this battle and reestablish
dapanese superiority in the Paci ic.” Ozawa knew his Fleet
was smaller, but.he thought theg gdds would be evéned by'air
suppert .coming from the Empire,
noerth. He alsoldepended on air support from the Marianas'
bases. Ozawa did not know sthat the aircraft heé waited for |
had been destroyed, nor that many of his fighter pilots had
réturned from thesB8iak operation with malaria. Finally, he
did not realize that®™his Fleet was being followed by
Américan submarines. ¢ ’ '

hd AY

3

And so, expecting support, Ozawa moved against Task
Force 58. Spruance and Mitscher ordered 450 planes into the
a¥T. . After eight hou¥s of air battle, 330 Japanese planes
ad been shdt dowrn by superior Amerigan planes and - .
battléships. History called this battle'thbJMariqnag Turkey
Shoot. : , . T )

- i

In the water the Amgrican submarines closed ip. The
new Taiho, Ozawa'$ .flagghip and*largest carrier in the )
workd, was torpedoed just as she was getting ready to refuel
‘her plapes. ghe bbew up. Shokaku, veteran of Pearl Harbor,

was also torpedoed.‘ She tipped over. (zawa managed to -

escape Py tranSfa;rinp to the carrier Zuikaku: -

Ozawa withdrew to .refuel. eveh though his ldsses’'were
great’ he planned to return and *fight because he believed
faulty information that said Task Force 58 had been badly
crippled. -Mitscher launched his,planes with instructions to
hunt down and destroy Ozawa's remaining ships. Mitscher
knew -that this was dangerous because his planes had to go .
farther than normal and migft not be able to get back. When
an Amerigan scout plane finally found Ozawa's ships/flate
the next day, his Fleet was 60 miles farther away than
Mitscher had ‘thought! Mitscher told his planes to attack
anyhow. They did apd in the agtion degtroyed what remained

h !
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of ~the Japanese naval air power.: Meanwhile, Mitscher :
“ steamed toward the Japanese Fleet in order to cut down the .

: . . dlstance of hi% pllots' return flights. o s N
L ¢ ) When the American lanes Flnally returned it qu nlght |
0T They were almost out 4f fuel. The sea was dark. 'Then
: . % , Admiral ‘Mitscher took. a dangerous chance. He ordered all
- o the lights on the caréierSnturned on. He. knew thafy prowling ™~

Japanese submarine's wbTe around ‘@ut He wanted “to save his "7 e

P - fliers. Some elghty planes either ditched or crash-land®d, )

ta e but as ‘Mitschér moved west his destroyers,cruised the area, - .
‘ ., Picking up over sixty fliers floating in the water. Of ‘the -

216 American aviators who had foyght that day, 49 were lost., ,.—
. Mitscher tqok a calculated risk to save those Amerigan .
- " aviators he “commanded. . ., i
‘ ~ t ) "~ * ' . ’
v W1thout .,Japanese air power and'without the stéength of .
the Japanese mobilg force, the Mariangs were more easily o
</' : taken. By 10 Aug Salpané Tinian and Guam were secure.. = &

A - The Battle of the Phlleplne Sea marked the beglnnlng lb
f~”3|| * of the end For Japan for the Followlng reasons: )

‘ - 1. she no longer had a dlrect route.from her home
s . . islénds to the C?rolineSJ o

\ ~

C .2 the u. S now had important bases in thé
Yo cont1nu1ng push back toward the Phlllpplnes

A\ . ~
W.N . 3, the U.S. now had ‘advance submarlne bases .for o
: attacks on Japanese sea ,and communlca/;on lahes .
to the Indlaa :

i

O T 47 - the U.S. nowfhaq much closer air bases from which
- > .t the new long range B-29 bomber tould attack ‘the
. . iq - main- 15Lands of Japan. :
g ) H1roh1to, Empe 5r of Japan, and his a 1sor§:m%§,_have
known that” the ‘capture of the Marianas and Yge navd .

disaster of the Phlllpplne Sea would spell ‘the eventual
defeat of Japan.  The first outward evidence of collapse in ,
. the homeland was the resignation.of the Tojo ‘catinet on 19

+ July 1944, But the Japanese miditaTy commitment was still-’ v
so strong that they refused to surrender fgor another- entlre Co

" year.,
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¢ . ~IN THE PACIFIC: THE LAST BATTLES -
‘ L ) . i - o '

RETURN TO FHE PHILIPPINES i >
‘The Mariadnas were the.flnal ‘step 'in thewmovement back .
towards the Philippines. After ‘the Marianas v1ctorles, e
.Admigal Halsey, in cammand the U.S. Third Fleet (formerly
the Fiffh Fleet),. joined w tm Vice  Admiral Mltscher, in
command of Task Force 38 ﬁFast Carrier Task . force), -in
attacking the central Philippines (figure 1-21). The
attacks were gn amazing success and convinced the commanders
that the central Philippines were now poorly defended. They
drged that the smalley, outlying targets of Palaus. and ¥ap,
originally scheduled as early targets, be bypassed and that

T
~

t

MacArthur be give ese invasion forces so that he could
* ldunch an all-dut inJasion of Leyte Island, a large island -
_5,L’f” the central Philippines. It was agreed.- The Joint ~

Chiefs” d1reepéd Nimitz and MacArthur to comblne their forces
for an invasion of Leyte but first they were to secure
Morotai and Peleliu Islands in the Palaus just southeast of
the central Philippines. /7 . J ~
"\ Mocotai was easy to-r take, but Peleliu was very hard,
mainly- because the Japanese developed a w defense strategy
here. Instead of trying to hold the beacdh they withdrew and
dug in farther back in the island. This was called "defense
in depth." .

It was- only after f1erce‘?1ght1ng and thousands of
casualties that Pelellu was taken. In the meantime, Admiral
“Halsey was Using his cafriers to keep the Japanese pinned
down on their other bases in the Philippines. He Wanted to
make sure the Japanese op Peleliu could net get relief.
During Halsey's operations he destroyed more than 200
aircraft. By this time, he was sure that the central
Ph;ﬂippines could be defeated. ,

Rlso to prepare for the attack.h Leyte, the Third
.Fleet attacked the islands of Formosa'and Okinawa. From
11-15 Oct., the Third Fleet destroyed over 350 Japafiese

planes. — .
L} . N ‘\
THE BATTLES FOR LEYTE GULF -’ p

* % The’Japgnese realized thatiLeyte Gulfgyas the last
chance for the Japargse Imperial Navy-to stop the American
advance in the Philippines. As a result, they mustered all
the remaining forces of their Navy but were dgfeated. **
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i Figure 1-21. Task Force 38.3 Enters Ulithi Anchorage in Line After Strikes in
Philippine Islands, 12 December 1944 ~
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D-Day for Leyte was 20 Qct (figure 1-22). General
MacArthur and Ph111pp1ne Pf%éldent Sergio Osmena landeo >
ashore Jjust a .few hours.after the first troops landed. The,
Americans establlshed .their beachhead, ‘

‘ <

The Japanese knew ‘that.if the Philippines were lost,
the Japanese Fleet wogld be-totally cut off from the Indles
and .therefore fram its: crucial supply of fuels if it stayeo

i the North. The.fleef would also be cut off from Japan
and therefore from its Supply of arms and ammunition if it
"stayed.in the South. The Fle®et would be cut“into -small
pieces and edsily destroyed if the Philippines fell.

Admiral Toyoda knew that this was the last chance. He knew
that~the Japanese Fleet nad to destroy MacArthur's
amphlblous armada in Leyte Gulf. In four days there were
four major Naval battles; the Battle of the Sibuyan Sea, the

* Battle of Surigao Strgit, the Battle ¢ff. Cape Engano, and -

the Battle off Samar. “These four battles involved tne
entire Japanesé Imperial Navy, cdmposed of three major
forces; the Northern Carrier Force under the command of
Admiral Ozawa, -the Southern Force (battleships and heavy
cruisers) under ‘the command of Admiral Nishimyra, ang tke
Central Force (ba&tleshlps and cruisers) undét, the command
of.-Admiral Kurlta R .

As Kurita's Central.Force moved towaro Leyte Gulf. it .
was severely disabled.- Fhis force consisted of 5
‘battleshlps, 1nc1ud1ng the 2 super<battleships, 12 cruisers
—~ " and l4.destroyers. First, it was struck by submarines off
Palawan Island in the South China:Sea. Nevertheless, it
moved on. In the Slbuyan Sea, south of Mindot, U.S. carrier
planes sanK the giant. b&ttlashlp Musashl, anotner cruiser
and a destroyer. StlLl the Central Force mcwed on-toward
. Leyte Gulf: - ¥ 2 .

The Southern Forceé entered Surigao Strait just south of
.Leyte and was intercepted by Kinkaid's Seventh Fleet, which
was composed mainly Qf ©0ld battleships and other ships of
the amphibious-first support group. The Southern Force of 2
battleships, 4 cruisers, and 10 destroye was totally
destroyed. Only one Japanese destroyer gicaped.

The Northern Fﬁfqg, originally intended as a decoy Oy
the Japanese, was sighted coming .toward Leyte. Halsey

. .stedmed toward the-Northern Force, thinking that the Centfal_

Force was already so-erippled it could not possibly continue
its move toward Leyte Gulf. 1In other words, the Japanese

plan worked! Halsey was taken ir. by the Japangse decoy. He
o~ -‘ . > @ L :

-%.
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Figure 1-22. USS }ST-204,'LSM-23, and Landing Craft, Leyte, 20 October 1944
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left the escort carriers and support forces off Samar
without protection because he thought they-were now out of _
danger. Meanwhile, the baby flattops and every support
vessel, outgunned by Kurita's Central Foqrce, used every
weapon at their disposal as they drove into Kurita to keep
him back. And they succeeded. They suffered severe ‘damage
but sunk two Japanese crulseritand a destroyer. The next
day the American forces inflidted even more damage ©n Kurita
and as a result Kurita withdrew in defeat. !

L
In the meantime, Halsey.met Ozawa's Northern Force of f~

Cape Enganao, at the northern tip of Luzon Island. Halsey
sank all four Japanesé carriers. But Ozawa_had achieved his
goal. He kad lured Halsey's forge away from Leyte so
Kurita's force could get to Ley and destroy-the
unprotected amphibious task force there. - -

- .

It was only because of poor communication that Kurita
had turned back from his mission to reach Leyte Gulf.
Kurita never received Ozawa's message that Halsey was *
attacking him. This is one of the strange twrsts of naval
history because if Kurita had received the message, he would
have continued a#%d probaoly would nave succeeded in
destroying the U.S.. amphibious force. But this is mere,
guessing. NO one will ever know.

L

The hiéfnrlcal result of tne daLtles for Leyte Gulf was
that the Japanese surface navy was'ruined. .Its carriers -*
were sunk angd its pilots were lost and the Unlteo States

H

went on to recapture all of the Philippines. A
~
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o \\\ MULTIPLE CHOICE QUESTIONS: ’ ,
‘ .' R , .. - \ ' .
1. The Solomon Islands were: .

. s
: a. Japan's bases closest to the coast of Australda.
o b. , located in the Central Pacific just north of a'hm. _
¢. Tlocated in the North Pacific in the Aleutian Island chajn.

%

2. -Guadalcanal became_the: ) . .

o a. skrongest Japanese base in the Pacific.
« - b. primary objective in the Battle of the Philippine Sea. |
c. -primary objective in the struggle for the Solomons.

3.. The Battles for Guadalcanal Tasted: .
i a. 6 weeks. D
b..- 2 'months.

c. over 6 months. .
e L .

] - - / )
a.. Japanese bases in the Aleutian Islands.
. ‘b.  Japanese carrier commanders.
c. two islands first captured by the Japarese in 1934 just off the coast
-of New Guinea. X . ‘

v a. Japanese bombing raids over Borneo. .- p
b. = Japanese troop reinforcements of Guadalcanal. . 0
c.~ American fighter raids over the outer islands of Japan. )

4. Attu and Kiska were: ¢

’

. 5. The "Tokyo Eipress" ‘was* the nickname given to:

6., In 1943, Allied leaders met:

”

., with the Russian command to discuss strategies against the U-boat
’ in the Atlantic. ’
: b. to discuss the possible use of Russian warships in the Pacific.
c. - to discuss future-strategies against the Japanese in the Pacific.

7. The most important U.S. naval weapon in defeating the Japanese was:
a. the submarine. .
/ b.  the hedgehog. :
c. the battleship.

8. ~In landing on Tarawa, the U.S. Marines: -

a. had to wade ashore for a1most‘dne-{;ird of a milg. - .
b. met less resistance than on Makin because softening up bombing

~ . was much better. ' \ \

c. used . the new amphibious tractor to climb over the offshore reefs.
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o 9. MacArthur s strategy in New Guinea was: !

a. to move steadily up the coast from N. to S. 4
b.  to depend on amphibious assaults by the U.S. Marines supported by
- naval battleships.

c. to 1eapfrog along the northern New Gu1nea coast ‘ ¥

-

10. During the Battles for the Philippine Sea: ) . /
a. Admiral Ozawa did not realize that his Fleét was smaller than
Mitscher's.
b.  Admiral Ozawa realized his Fleet was smaller but expected
additional air support to ever® the odds’
c. the Fleets of Admitals Ozawa and Mitscher were equal in size and

strength. .
9 L |
‘ ; ' -
TRUE OR FALSE QUESTIONS: ' -~ . y
v 'T F .
1. "The Slot" refers to a sea passage down the middle of ' .
the Solomons from Rabaul.
« £ 3

2. Hendersoq Field is an airfield 1ocateq on New Guinea.

3.  During the Battle of the Santa Cruz Islands_the major U.S.
\) losses were two battleships, the Hornet and/the Enterprise.

4. Theé major Japanese losses during -the battle for -
Guadakcanal were 9,000 troops and almost all their best
carrier fighter pilots.

4. The Marianas 1n§ps1on and the Normandy invasion represent
" the secqnd largést military effort in modern History.

6. German submarines used in the Atlanticawere larger and
faster than U.S. submarlnes used in the Pac1f1c %

7.  The Pacific Ocean differs from the At]ant1c because -jt has
more gpen waters and therefore more available trade foutes
for merchant ships.

8. The Japanese considered Truk one of their weaker bases

in the Pacific and therefore feared it could easily be

=~ overconme. o
9. During the Marianas 6peration, Mitscher's primary orders
were to "capture, occupy, and defend Saipan, Tinian, and

Attu." .
&
10. The Marianfs Turkey Shoot refers to the destruction of : _
“ the ‘Japanese carrier pilots by super1or U.S. planes and , ‘
battleships.

o ' l1¢ . 110 ' o
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. VOCABULARY SKILLS: , .

N\ L]

-~

' Usiny tife following vocabulary words, comp]ete the sentences be]ow
There ¥s only one correct appropriate word for each blank space. /?r;

perimeter: the outer boundary line of a given area as in the Japanese
Defense Perimeter.

v

repel: to drive or force back.
express (as in Tokyo Express):  high speed. -

nncharted° nnmapped

. 4
. strait: a narrow waterway connect1ng two large-bodies of water.

o

restricted: Tlimited. ]
secured: occupied and made safe against enemy threat.
demolition: destruction by explosion.

W

1. The caves of Saipan were filled with 32,000 Japanese troops. Their

objgttive was to the Marines.
‘ 2. -The Japanese. attﬁmpt to bring large num’bers of reinforcements “into
. Guada]cana] yfas nicknamed the Tokyo % .
3. J‘ & teamsﬁere used to blast h&les through coral reefs.
i ’ 4, ' The Japanese line of bases As known as the J;;anese Defense

5. waters that have never been mapped are

6. Sug§linroutes in the Pac1f1c were | by reefs and shoals.

7. The/Japanese believed that their superfbrtress of Truk would never be
by United -States forces. ~
r N~ / .

*

8. A : is a narrow waterway connecting two large bodies of water.

3




BRAIN TEASERS: ) : .

1. On a map of the Pacific, trace the movement of the Allies from Pearl .

" Harbor back toward the Philippines. Along this path, pinpoint -Guadalcanaln
Rabaul, New Guinea, Emirau, Manus, Makin Atoll, Tarawa, Kwajalein,
Truk, Saipan, Tini}n and Guam .

2. Choose one of the’above islands and research its present status government,

populat1on, 1ndustr1a1 base‘,feéc~ e !
] -

3. Research the preparations necessary for the amph1b1ous invasion of a
fictitious, occupied Pacific island. . You could begin by wesearching the
-physical Tocation and structure of any of the islands listed above. o
Consider in, your preparations_the possible contribution of demolition -
teams, ship support, air support, etc.

110 . =




. - . ‘ INO JIMA
- ' ’ , - ) [}
‘ : *% Iwo Jima became an important strategic positiom . ,
, because ituwas located between the Marianas and Japan. From -

’ here.the Japanese could counteract the effectiveness of
: - American B-29 raids on Japan by glVlng an early warnlng “to
‘e . _ the home 1sland\defend rs, ** .
. 7 \ -
R ‘ e The Unitéd Stat s could launch its giant B-29 bombers .
’ . to flyumissions agaifst Japan's industrial cities. But ' N
‘these missions provéd:'to be unnecessarily dangerous for '
several major reasons. First, Japan was a 3,000 mile round
trip from the Marianas. As a -result of this great distance, 4
o bombers returning from®Japan would often crash into the sea
.+ 7 ~\becayse the&y could not hold up for the “entire trip. And
they were often badly damaged because the 3,000 mile round
trip made it impossiblg for protective fighters to accompany
them. They were also badly damaged because the Japanese
« home defenses were gilven early noticé that pombers were on
the way and, as a result, had time to scramble fighters to

- - intercept the bombers. ‘ -

All of theése problems were related to the Japanese
possession of Iwo Jima, a volcanic island about halfway
v between tne Marianas-and Japan.

When the Japanese forces on Iwo Jima saw the bombers .
fly over, they would radio the information ahead to Japan .
. and tne Japanese command there would scramble to mtercept
the fighters. ‘ ,
The Americans decided to ght an end to this dangér by
‘ captunéﬁghiwo Jima. They reasoned that in Americ¢an hands,
the air fields on Iwo Jima could be improved and turned into
emergency landing strips for wounded bombers. Iwo Jima -
‘could also provide a bdse for fighters which could join and
N escort the attacking bombers on their missions to Japan.

. ‘ Th'e Japanese reallzed that Iwo Jima- was very important
to the defense of their home islands. They exgected an
American assault. And so they began to build up the
island's defense., They built up® their forces to 23,000
troops -and tunnelled through 550 foot Mt., Suribachi, an
extinct volcano, on the 8 square mile island. These tunnels
connected hundreds of pil boxes and- concrete block houses.
The, Japanese plaGed artillery in many caves. From these
p031t10ns the artillery could sweec\Sil the beaches. In
short, the Jdpanese transforméd Iwo ma into their
strongest fortress in the Pacific.

. * -~
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\ The Amerlcan Marlnes asked for lO days of ,naval
bombardment on pinpoint targets’ hefoTe "the landlng But
because of a speeded-up tlimetable agreed upon by the Joint Yy .
~ Chiefs of Spaff, the naval bombardment"lasted only 3 days. -
. ._Tnls was not enough to -do the job. o - T
. D- Day was-l9 Feb. Flve hundred landlng craft carrying ,
eight battalions of Marlhes ‘got. ready to land. They were
-supported by.heavy naval guns. They were.also supported by
more than 100 TF-5¥ planes that: attacked the Japanese
defegses with rockets, machine“guns,” and bombs. The -
supporting ships provided a barrage of fire in front of -and
on the side of the advan01ng Marine assault waves.
- But all of the preparatory support was not enough. The ,
assault waves quickly pile% up when they hit the’beaches.
/' The amphibious tractors were umable to climb the .crumbling
volcanic ash. tLater, landing ¢raft ran ifto earlier craft
that had been .stalled. Thel Marines had. to fight their way
forward inch by inch as they were hit by machine gun,
mortar,\and helvy gun fire that had withheld earlier fire to
avoid giv1ng away their positions. Inching forward, the
Marines eventually isolated Mt. Suribachi and got to the
edge of the nearest airfield. The costs were terribly high/
Of the 30,000 Marines who landed the flrst day, 2,400 became
'casualtles -, .

was captured. Then the attack on the Mt. Suribachi fortress
began. For threé days the Marines fought inch by inch, cave
by cave, pillbox by pillbox. Finally, the mountain was
surrounded and a patrol got to the top .and raised the
American flag.

Fighting contir{ued unti the next day when the‘airfield ’

A While the fighting on the island went on, the naval
forces were combatting repéated'KamikaiF attacks. The ¢
carrier Saratoga was damaged and the edcort cqrrier,
Bismarck Sea, was sunk. S5ix hundred and fifty _men from
these two carslers alone were lost. }

™ The congquest of Iwo Jima was originally. supposed to

take five days; it took over a month. The casualties were

astronomical, more than 30%. In fact, for the-first time,

casualties among the ‘assault forces were higher than those

among the Japanese defenders. Over 19,000 American Marines
and sailors were wounded and almost 7, OOO were killed.

® ’
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Admyfgl Nimitz'in\admiration of the Marines: said they
made “'uncommon valor, a‘'common virtue." Of course, he was

- ‘ right. The sactrifices made by the Marines resulted in a $

. h %afe place to’land crippled American bombers. . '

{

. Mor® than 2,000 bombers landed on Jwo Jima before the
war ended. Each bomber carried a crew of 11.  So one.could
honestly say that 22,000 members of the Air Force owed their.

lives to the Marines who took Iwo Jima. RN ‘
v B N . \\/ ‘
- . . : - & .
. OPERATION ICEBERG -~ OKINAWA
‘ . *%* QOkinawa was the last and lgjgest amphibféus assault .
" in the Pacific. ** a A Cob .
v ’ ' . ’ R . ) .
" The .next step was Okinawa. Okinawa belongs to a string- \~/
of islands known as the Ryukyus. The Ryukyus sitretch to“the '
' tip of the main Southern Japanese isdand, Kyushu. Taking - -
Okinawa was to be the last step in‘*the Pacific war *before -
the real invasion of Japan. Okinawa would be the base for, .
- operations in the actual invasion of Japan. g L
Okinawa is the largest of the Ryukyu islands. It is 60
“miles long and 20 miles wide. The attack on Okinawa turned
- out to be the largest .amphibious-I&nding of the Pacific War.
Admiral Nimitz commanded the entire operation. It began
‘ _ with weeks of intensive attacks by carrier planes, te
land-based ‘planes, and Naval gunfire (figute 1-23). During - .

one attack Mitscher's Task Force 58 deStroyed hundreds of
Japanese planes.

. The main landings on Okinawa weég’made'on 1 April 1945

on the beaches near the central part of the island. On this /

day a force of 1,300.ships carrying 182,000 assault troops x !

arrived. " They had been gathered from bases all over the
. Pacific. 100,000 Japanese defenders awaited the attack.

N * The Amerigén assault troops, composed of Marines and Army .
: troops, attacked. There was little resistance. The -
Japanese .had-decided on an "in depth" defense. They kept
their forces out. of the reach of naval gunfire. Over 60,000’
troops.landed and pushed to cut the -island in half.

“0n 6 and 7 April came the first big Japanese
\ counterattack. This attack was made by over 350 Kamikaze e
. N planes and also by}épe Yamato, the biggest battleship in the .

Japanese fleet. Acfompanying the Yamato was the light
- |

a . ' !
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.- 2, . Figure 1-23. USS lennésiee Firing Salves into Beach on Qkinawa 7 .
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cruiser, Yahagi, and eight destroyers. Kamikazes were
planes that did not try to drop bombs. Instead, the pilots
would_dive straight down ifto a ship's deck, hoping to
explode and destroy everyone.  Their motto was "one plane,
" one ship." The Yamato force was als0 on a suicide mission.
. They had enough fuel for only one trzp They had no
aircover. But the Yamato was the best armed battleship in
the world. The Japanese hoped her force could severely
damage the Allied Fleet after it was weakened by ‘the
Kamikazes. But the giant battleship failed. Admiral
Mitschet's carrier aircraft destroyed her., Her "destruction
marked the end of the battleship:s power in naval warfare,.

By 22 June 1945, 6 Okinawa was secure. %\ For United States |
e

troops the Okinawa invasion was the longest and bloodiest
Pacific Campaign since Gaudal-canal (figure 1- 26 =—otal
United States casualties were at least 7,000 U.S. Army and
5,000 U.S. Navy killed and 32,000 wounded. Naval losses
because of Kamikazes were very heavy both in men and ships.

Okinawa was the.end for Japan. A large portion of her
Army had been destroyed. The Japanese lost at least 107,000
troops and had an estimated 20,000 sealed in caves. Many
Japanese cities were being totally destroyed by air strikes.
Emperor Hirohito told hi Supreme war .Council that they must
find a way to end the wa A

™ ' . ’ / .

THE SURRENDER OF JAPAN ' ~ /
Some Japanese wanted to keep figRkting to the bitter

end. Others said they would only make\peace if%the Empire
was preserved. At the beginning of 194)5, Japan was still a
dangerous enemy. She cont§olled Korea Manchurla, and most
of the richest areas of China. The estimated that
the enemy still had some two million troop$% on the home p*
islands, and were afraid that the war could linger on uyntil
" the winter of 1946.

In July 1945, the Ailied, leaders met at Potsdam, just
outside Berlin, for a confere&nce: Ouring the conference,
U.S. President Truman received word that the first test of

- the atomic bomb, at Alamogordo, New Mexico, had been an
outstapding success. Hours later atomic weapons were on
their way to the Marianas' bomber bases.
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Marine Corps F4U Fighters Silhouetted Against

Anti-Aircraft Tracers During a Japanese Air Raid
on Yontan Air Field, Okinawa, 16 April 1945
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.The Potsdam Declaration was-an ultimatum issued to
Japan by Truman, Churchill and Chiang-Kai-Shek on 26 July
1945, It threatened Japan with prompt.and utter destruction
without mentlonlng the new bomb or the Emperor's status It
demanded

1. unconditional surrender but only.for military
- " forces. N

2. give up all-possessions“except for the Japdnese

- home islands; Hokkaido, Honshu, Shikoku, and
. -JKyushu. N .
The Japanese hesitated in their decision to sukrender. t
On 28 July the Japanese Prime Minister Suzuki announced that
his cabinet would "mokusatsu" the ultimatum. "Mokusatsu"

could be translated to mean either "ignore"- or "withold

comment on." Meanwhilé, the British and Americans got ready
-‘for a November invasion of the main island of Kyushu. They

planan to follow this with a March assault on Honshu.

N But these plans were never carried out. President
Trumap took "mokusatsu" to mean "Lgnore" and gave
instrdctions ‘that the first bomb should be dropped. On 6

Aug. a B-29 dropped an atomic bomb on Hiroshima, an
industrial city of Japan. The city was totally destroyed

On 9 Aug. a second atomic bomb was dropped on Nagasaki
and leveled it.' Hirohito told the Supreme Council to accept
the Potsdam Declaration. ' The Council agreed but only if the

® imperial system remained. The United States accepted with “\S
. twq conditions; (1) the Emperor must submit to the Supreme
- - pAllied Commander during the occupation of Japan and (2) the
Japanese people would later hold a free election to decide
what place the Emperor should have in the future. On 2
Sept., aboard the U.S.S. Missouri, the surrender was signed.
General MacArthur took over to d1rect the occupation of
’Japan. The war was Over. .
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MULTIPLE CHOICE QUESTIONS: -~

1. Iwo Jima is located: -

€

a. off the coast of HoKkaida.
b. about halfway.between Japan and the Marianas.
N ’near Wake Island. . < .

2. . From Iwo Jima:

a. “the Japanese launched major air strikes against American bases in:
the Carolines. ' -

* * b, the Japanese warned the home-island defenders(that B-29 raids were
coming. . .
v c. America launched the B-29 that dropped the Atomic bomb on Nagasaki.

3.  One of the major natural obstacles on the beach at Iwo Jima was:

-

a. barrier reefs.
b. volcanic ash.
¢. mined harbors.

4. The mountain fortress on Iwo Jima was:

5 e

‘a.  Mount Suribachi. . ‘ C
b.  Mount Fuji. %”/
. c. Mount Olympus.
Hrabe

5. A kamikaze is:

) . a. a Japanese plane which tried to dive strafght down into a ship's
. deck, hoping to explode it and destroy everyone. '
b.  the Japanese admiral in command of the carrier Yamato.
c. a small Japanese amphibiousgship.

6. Okinawa is part of the:

a. Ryukyu Islands.
b. Caroline Islands.
.C. - Aleutian Islands. Q.

7.- The Potsdam Declaration:

a. planned the bombing of Hiroshima and Nagasaki.
4 _b. .spelled out the peace terms with Japan.
c. declared Japan's resolution to fight to th%;?itter end.

8. Alamogordo is located in: v

New Mexico.

a.
b. Anizona. ; v
c. Texas. a




TRUE OR FALSE QUESTIORS: | -

3.

10.

American B-29's.flew strikes against Japan from the Marianas.

It was about 3,000 miles round trip from the Marianas to
Japan.

*The tunnels in Mt. Sur1bach1 coqnected well over 2,000

separate pill boxes.

. . / ,
In the invasion of Iwo Jima, the Marines requested three’
days of naval bombardment on pinpointed targets.

-

The conquest of Iwo Jima took fivé days. . 4
Operation Iceberg, refers to the invasion of Okinawa.

Okinawa was second to the final amphibious assault in'
the Pacific.

~ . J .
The Ryukyus touch the tip of the main southern Japanese

island, Honshu. ’

The Yamato severely damaged the a111ed Fleet dur1ng the
invasion of Okinawa. -

The Japanese surrendered on 2 Sept. aboard the USS
‘Missouri. .

VOCABULARY SKILLS:

T

Us1ng the figllowing vocabulary words, complete the sentences below.
There is only one correct, appropriate word for each blank space.

intercept: . to stop an enemy's progress.

pinpoint: exceptionally accurate.

1.

Excethéha]]y accurate bo&bing is sometimes also called
bombing. : ¢

-

A severe blow to Japanese naval leadership occurred when American

planes ed and shot down Admiral Yamamoto's plane.

. 128 . | 122 : !
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CHAPTER Il: NAVAL LEADERSHIP
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A THE GREATEST DISCIPLINE: SELF-DISCIPLINE

el

** Fach society is only as safe as the self-gontrol
exercised By each of its members. ** .

"Few things are harder to put up with than the
annoyance of a good example."..... Mark Twain ,

In the above qqotékion, Matk Twain is telling us a’
truth in the form of a joke. After all, who among us has
not felt the pressures of a good example? The coach who
requires her swimmers to be at practice by 7 a.m. and then
is there to greet them--in her swimming suit--shows that she ’
is asking no more of them than of herself. At first, this
is easy to take. But after a month.of practice, some «of the
student swimmers might secretly wish the coach would not
always be so perfectly on time!: "How does she get up so
early?" "How can she be so cheerful?" they might joke to
one another. But secretly the conscientious swimmer would
probably be asking him/herself, "How can I do less for the
team than she does?" The coach sets a tough example but one
worth following. o

9

"I know no safer depository of the ultimate powers of
the society but the people themselves; and if we think them
not en}ightened enough to exercise their control with a
wholesome discretion, the remedy is not to take it from

them, but to;inform their discretidn."..... Thomas Jefferson.
(In other words, the success of a society depends on the ///
people themselves. If we don't think them capable of

running their affairs, we Should-teach them the proper way,
not take responsibility away from them.)

Thomas Jefferson expands on’ Twain's jdea.) Basically,
he is saying that each society is only as safe/ as the
self-control exercised by each of its members. Further,
Jefferson'is saying that it is much healthier to develop
people so tha®# they can discipline themselves- than to make
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endless rules and regulation$ which undisgiplined people .
will have trouble following anyhow. Individual %
P self-discipline is the key to Jefferson's thought.

1 -all members of a society could be educated to high
personal standards, and conducted themselves by those
standards, the-society would be strong. The society woulo
be filled with peaple who are both leaders and followers at
the same time. This last sentence sounds puzzling. How can
someone be a leader and a follower at the same time? .
Actually, the answer is simple. Each member of the group
would be both leader and follower because each wodld  ~. -
understand the need to dedicate him/herself to gccomplishing
the overall good. ‘

~

.
o’

We can use tne team concept again to illustrate this
point. Usually, a basketball team has one or’two best
shooters. In a sense, these players act as leaders scoring
large numbers of points. AL important momemts in a game,
the team tries to maneuver the_ ball to th®kse players. But a
team can only be successful if these players also have the
intelligence and self-control to know when they are not
shooting well. On good teams, during this situation a
siudden change will occur. The off-shooters will quickly
change roles. They will reduce the number of their shots
and begin passing the ball to other team members. Tney will .
~try to be more_ helpful to the team by .setting up plays
rat%er than by/shooting. In other words, they will oecome -
supporting members of the team. They will exercise
self-control because they understand it is necessary for the
team's overall success. . ) -

A*strong democratic society (organization) would oe 2s
unsel fish as the above basketball team. Each member woulo
be internally disciplined and would recognize the society's
most important needs. And, of course, in recognizing these
needs, each would be willing to follow or to lead as the
situation demanded. There would be no need for orders, or

written laws. )

(/ If Jefferson's idea could be completely realized, there
would be no need for orders, carefully worked out military
ranks, or even assigned tasks. In fact, there would
probably not even be a need for laws. The complete

| ’ realization of his idea would make a perfect democratic
society. .
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THE NAVY’S NEED FOR LEADERS

’

. ** A complicated society like the Navy realizes the
need to develop outstanding leaders who are capable, first, -~
of developing their own hiagh standards, second, of leading
others to follow those standards, and third, of helping
their subordinates to develop 'their own standards. ** .

But, of course, although people have dreamed of making
such a perfect society, ndne has ever existed. A perfect-
society is called a utopia. The Navy long ago realized it
was not a utopia. It is, however, 4 huge society made up of
many different finds of people with enormously complicated
iobs to do. e larger a society, the greater the varietly
of people in _it, the more related jobs there are, the harder
it is to get everyone working toaether. \How many separate,
but related, jobs-are there on even.a small ship? How many
are there on a nuclear submarine? How many, separate people
does a Navy fighter pilot depend upon for his very life once
he climbs into tne cockpit and takes off? Because it 1s not
a utopia and because it is a complicated society with a Y
complex and important job, the Navy realizes a very basic
need: to develop outstanding leadegrs who are capable,
first, of developing their own high standards, second, of
leadiag others to follow those standards, and, third, of

helping tneir subordigates to develop their own standards so

that ¥ach member of the Navy can go on developing.

One of a Naval leader's greatest accomplisnments is to
inspire his/her subordinates to sel¥-discipline and th
hiahest of personal standards. Self-discipline sounds like
a gimple enough trait. But when you think about it, you
realize how demanding it is. One example from our chapter
on World wWar II should be enough to illustrate this point.
Do yau recsll Admiral Mitscher's decision to turn on all the
lights of-his ecarriers so that his fighter-pilots could find
a safe landing? Try to imagine,the difficulties that
Admiral Mitscher must have gone( thrpugh to reach his final
decision. He nad to weigh the pusssibilities of all the
ships and men under his cammand beipg attacked by the
Japanese. He had to weigh the other possibilities of
hundreds of fliers drowning by being lost at sea if "the
carrier liahts were-not turned on. Where were tne greatest
demands of duty? He finally came to his decision. He must
risk. the chance of attack to save his fliers. And when he
gave the order to turh on the lights, many of the very men
whose lives were put in danger cheered his gdecision. Tney

- f
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recognized the difficulty of his decision and-how much he
cared about the fliers. .They were willing to follow him”in
his decision to save their comrades. What did their cheers
mean? They meant that under the most difficult conditions
Admiral Mitscher had achieved the great leader's goals: (1)
obedience, (2) réspect, (3) confidence, and (4) loyal
cooperation from his men. Only a leader with great

self-discipline cquld have faced and made such an agonizing
decision.

Admiral Mitscher's decision is, of course, a dramatic
> e#xample. But in many ways, it is representative.. Naval
officers and petty officers are continually aware of the ——
important obligatfbns and decisions which come as part of
_their rank. -

For example, aboard ship, often it 1@ a petty officer's
intelligent decision” and performance that count most.
Consider that often the petty officer is in immediate charge
of the engine room. In case of a malfunction, the petty
officer must quickly determine what must be done for
emergency repairs. If a fire breaks out, again it is often
the petty officer and crew whn fight it. Tne lead medical
corpsman is often the.petty officer. In case of emergency
first aid, the duty to make clearheaded decisions once again
falls upon the petty officer. We are not all Admiral.
Mitschers. But the need for self-discipline and'courigeous

« action in the Navy in real and important situations will
cross many of our paths, ;

) Consider what it means to be an officer or petty
officer in the United States military. The complicated task
of the United States military is no_less _than protecting the
American people. In order to perform this duty, the
American peaple designed a government giving the military a
great deal of authority. And this authority is transferrecd
through a chain of command which starts with the U.S. !
Constitution, i.e., the President, and goes through to the
Department of Defense, to the commissioned Naval officer ana
on down through the chain of command to all naval petty
officers. The following passage, taken from the Certificate
of Appointment Commission for petty officer (figure 2-1),.

~ . illustrates the obligati'ons of authority: o

< ’ -
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TQ THE APPOINTEE
) Your appointment as a petty-officer in the
United States Navy makes you heir to a long and
proud tradition of Naval leadership. By accepting
this appointment, you are charged with
demonsttating those standards of performance, : N
moral courage, and dedication to the Navy and the’ -«
Nation which may serve as an enviaole example to
your fellow Navy men and women.

Your desire to excel and to guide others must
be bourdless; your appearance must be a model for
others and your performance must be a continual
reflection of your sincerity, attention to duty,
and moral responsibility. By exhibiting unfailing
trust and obedience toward superiors, cooperation
and loyalty to your pea;s and understanding and
strength to your subordinates, you will contribute
greatly to the effectiveness and ggod name of the
United States Navy.

Up the scale in rank, for the chief petty officer, it.
reads in part: .

2

TO THE APPOINTEE

Your appointment carries with it the
obligation that you exercise additional authority
and willingly accept greater responsibility. Your
every action must be governed by a strong sense of -
personal moral responsibility and leadership..s.

with increased authority (higher rank) comes even more
obligation and responsibility. Only people who have already
established high standards through self-discipline are ready
to carry out these demandimg obligations. _ "nd an officer "//
and petty offiger must carry them out.: H$7she should also
realize that these -obligations are legal as well as moral.
In a real, practical way, a petty officer's responsibility
to his subordinates differs from that of an esployer in
civilian 1¥fe. After all, in civilian life, an employee
goes to work for an average of eight to ten hours. ’
Employees perform their services for the company and return
home. Furthermore, at work, not only the employer but often
the union has much to say about work obligations and working
conditions. ) .

]
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CERTIFICATE OF APPOINTMENT ‘
- To all who shall see these presents, greeting. .
{now Ye, that by authority vested in me and reposing special trust
and confidence in the patriotism, valor, fidel’ity and abilities of
. .
- + I do hereby appoint you to the ‘-mte of N : #
in the . ) )
UNITED STATES NAVY . . r
{o rank as such from the day of , nineteen hundred and .
A}
- TO THE APPOINTEE v ’
AN
Your appointment as a petty officer in the United States Navy makes. you heir to a long and ‘
proud dradition of Naval leadership. By accepting this appointment, you are charged with
* demonstrating those standards of performance, moral courage, and dedieation to the Navy and
the Nation. which may serve as an enviable example to your fellow Navy men and women  *
Your desire to excel and to guide others must be boundless, your appearance must be a model |
for others and your performance must be a continyal reflection of your sincenty, attention to ..
duty. and morakresponsibility By exhibiting unfailing trust and obedience toward superiors,
cooperation and loyalty to your peers, and understafiding and strength to your subordinates, .
you will contribute greatly to the effectiveness and good name of the United States Navy
Given under my hand at - >
this day of in the year of our Lord mineteen hundred and,
L3 - * . - \ i
N 4 &
NAVPERS 1430/7 (USN) (5-67) ' . * ~ ’ .
$/R-0105-90%-2370 ¢ - - GIO 17O 270-150

e - Y

Figure 2-1. Certificate of Appointment, U.S. Navy Petty Officer

«
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A subordinate in the Navy goes to work for 24 hours &
day. That is, officially the sailor is.on call all“ the
time. Further, the sailor's duties gpe totally defined and

. «controlled by the Navy. For these reasons alone, the.

officer's and petty officer's confrol and responsibilities
are greater than in a civilian situation. By accepting a
commission, an officer legally agrees to represent the-
United.States- government and it is the duty of the United
States government to represent the best interests of aitl its
people. Those subordinates under the officer's command ‘are
in his/her charge and it is his/her duty to look after their
well-being. .o '

<

~
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6.

a chain of command which starts with the W.S. Const1tut1on

:& Y -q - . -‘/\
MULTIPLE CHOICE QUESTIONS:, . - .
.i ] - ‘)' e L4
1. m»Twaln believed: ) ST
a. people are p]eased by a good example.’s
b. a good examplg is easy to-set. -
c. people are often annoyed by a good exaiple. °
® . .
2. Jefferson thought that the success of a society depends on:
a. " one strong leader with unlimited power. )
b. each citizen having self-control. -
Oy, a few strong leaders dividing the duties of ngernment .
3. If each member of the society were contro]]ed by a et of h1qh moral
standards . y Gﬁf"/i -
a. there would be a need for stricter laws. _
b.  the crime rate would not change. e .
c. there would be no need for orders, written lays, or everm ranks.>
4. A utopia‘is: < /[
, ~a.] a perfect'society. .
b;ﬂyﬁthe Navy. . i\\\x K
C. a socidety in which ggch member tries to be the most 1mportant
i leader. - . * 4§
5. One of a Naval 1eader's,§¥eatest accomp Tishments is to:
L »
a. force his/her subordinates to fgllow orders withE§4question.
b. , inspire his/her subordinates to self-discipline and’the highe§t of”
personal standards. «
c. . require high standards of subordinates no matter what the leader
® himse1f/herself does, ~ N4 -
A petty o 'fficer receiveq his fher authowity from:

—

Aa. /'y
. b., the Admiral. ) . .
o F;O c the Department of Defense. ..« . .
7. With increased authority (higher rank) comes:. 4
: 2 2. higher salary and less responsibility. - __—
LI " "by more obdigation and responsibidity. 4
— c: greater personal pewer and fame. ,
' 8. In a.practical way, "the petty officer's respons1b111ty to h1s/her
o subordinates differs from an employer's in civilidn life because:
. a. a sailer -is actually on call 24 hodrs a day.
. b. a saii# is on call 10-12 hours a day. -
A «c.  the Navy is a more responsible organization than most civilian,
%. r,eempames. .~ Z
. 3 ) " * - [ NI 133 ; - * .
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9 X <A petty officer's-Certificate of Appo1ntment 1nc]udes

standards of performance, moral courage, and ded1cat1on to the Navy
and the Nation.

statements about rank and corresponding pay schedules.

an outline of the Navy's system of Rromotion

O o o

. 10. Admiral M1tscﬁer s dec1s1on to turn an the lights of'h1s carriers was the
- result of: , A\

a. his redlization that there was little danger of attack because
Japanese fighter planesywere in Hawaii. -~
b. his decision to risk the chance of attack to saveé his fliers.-
c. direct orders from Adm1ra] King. 3
» -
)

TRUE OR FALSE QUESTIONS:

1. . Individual self- d1sc1p]1ne is_the key to
N Jefferson's' thought.

2, Ina perfect]y democrat1c society a good leaoﬁa
) - \ would also be a good fo]]ower

é:z} 3 ncreased\rank involves decreased obligations.

3

4. A good leader wants\%he following four responses
from h1s/her followers:

v,

" obedience, respect, conf1dence,.and loyal cooperation. ) Q:T'

: 5. Navy jobs are related to one another-and peop]e must,
i f?’v depend on_ others to successfully perform their jobs.

- 6. Self-discipline is a simple trait to acquire. .
7. A petty officer is often the head medical corpsman on . ’
, a ship. - - — —
ro ) . —
8. Admiral Mitscher's men were upset with his decision to .turp
. . . on the carrier's lights because this would endanger -their a
<; Tives. e — -
. - € h . -
9. An officer or petty officer's obligation to - .
. o subo%jnates is moral but not legal. , ' o5
- 10. The obligation of a civiliag ‘employer -is approkimate]y )
the same as.the Navy's. " .
- ‘ ’ [y g S )
- - . » f \
t . .
[y . . - . - . l3a
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' VOCABULARY SKILLS: - B
‘ ' Define the following vocabu]ary words. Complete the serdtences below. There
Y. is only one correct, appropriate word ‘for each b]ank space. .
7 annoyance . ’
agonizing
discié]ine -
moral - ‘,4#L~

obedience .

obligation . K

utopfa -
. - . [
1. By practicing 3 hours a day the swimmer was.showing ~l=
- 2. The petty officer felt it was his/her- - , to corrects the
recruit. }

3. Recruit training proved the Navy was no

. " 4. The mission required * from each sailor.
w

5. Admiral Mitscher's decision was personally

. 1 . .
6. It is difficult to ﬂjt up wi’cwlea of a good| example.

"7. Abraham Lincoln freed the slaves because he felt it was the

VD

thing ‘to do. ‘ . ’

v

(; . BRAIN TEASERS FOR CLASS DISCUSSION: .- ' -

- 1. In what practical ways have you found self- d1scu£1ne important ih your-
own life?

2. In what practical- situations might a petty off1cer demonstrate 1eadersh1p
aboard ship? .

e 3. What small examp]es of self-discipline can you ctte from newspaper
accounts of "ordinary" persons' lives?

- AN

. . _‘ . | L , . -‘\
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- . _ THE BEHAVIOR OF A LEADER
° Hab ,
*x Leaders do not all behave alike, but mdst do some
things simrlarly *x* ;

‘ /7( Leaders do not all behave ‘alike. In fact, their
< individual personalities and,  most important, the way they
express themselves in word and deed, probably have much to
do with -their ability to command other people to obedience, ;
¢ - . confidence, respect and loyasl “cooperation. But whether
outwardly cold or warm, physically strong or frail, loud or -
~ quief, most do some things similarly. a

. s
'

‘ g - ASSUMES RESPONSIBILITY
]
** A leader is willing to take on the respon51bility of
preparing to make dqusions and making decisions that affect -
o'thers: *x ‘ .

o e
T e

—~  The first charact risfic probably underlies all the
.others. A leader is wfraing Zo0 set ah example. He/shé
- wants to, say, "I am.,a person worthy_to take on the

responsibility of’m@king deq%gions that affect others."

What ‘does this mean? First t meafis that the leader is

1nterested in the welfare of others, that the leader cares ¢
. ¢ not only about hew“well. he/shevf’nctions but also about how
v well other members of 't rew are able tg function. And
) the leader is intereS%%giiz hexy ?no all others do their jobs ey,
) better. This means®the der*fants to think carefully

ahout each crew member'sggoilitdies and neegs and wants to
assign jobs that each sailor can best fulfill. It implies
that the leader wants to schedule work assignments, to set
-goals, and to define standards. Finally, it means that the,
leader wants to think cdrefully about how successfully the

. tasks have been achieved and to make careful judgments about
’ these. ; ) ‘
/‘ T . In.the hilitarx’ # Yeader is'ultimately faced with the
reality that a decision made :fo? ethers may mean the

’ - .difference betweén life or death. So in the military, the
" willingness to accept the responsibility.of making decisions
¥leads logically to the need for deep-rself-study, clear’
‘thinking, and constant personal development. The military

> leader feels an obligation to become the very pest person .
®e/she - c%n become. . e
- o ; ’.' . r
C .
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" ACTS ETHICAL'LY AND MORALLY-

** A)] real success depends on a high code of personal

honesty and integrity. **

TheJleader understands that his power obligates him to
the peopge under his command. Personal ‘dishonesty, for
examplg,.making a degision on pretended rather than real
knowledé%, will endanger the success of a mission and o
possibly the lives of everyone involved. The leader
realizés that to be effective he must kearn to be honest
with himself. A leader must accurately assé&s¥ his own
strengths and weakngsses. Moral rul®s must be written not
on paper but.in what one does; all real success will depend
on a high code of personal honesty and integrity. .

N IS LOYAL /

’

x\ *%* A Jeader knows that-loyalty is a two-way street. **

Jyst as the leader takes on & moral obligation, he/she

_takes on the®obligation ©f loyalty as well. The leader must
‘be dedicated to his/her subordinates in order to get the
subordinates' loyalty in return. In times of crisis;
nothing less than loyalty will do. This is the test. In
times .of ,crisis, when both sides are equal, it is loyalty
that counts most.

The leader understands that once again he/she mugt set
the example in devotion to country, organization, arf®
followers. Devotion means that often one must set aside
his/her own personal wishes for the good of the
organization. Perhaps the greatest challenge .to loyalty for —
the educated person, is the ability to see weaknesses in any
project or organization and still remain loyal for good
reasons. As we pointed out earlier, there are no utopias.
But the educated man or woman in the Navy has thought .
carefully about why they are devoted. Perhaps being willing
to serve and even die for a less tnan perfect cause is tne
greatest loyalty. The obligation of loyalty, like that af
morality, is an internal feeling. The leader must feel and
think devotion from the inside. The leader and not anyone
else must be the one to measure his/her own efforts.

\ ]

PERFORMS HIS/HER DUTY

*% The Yeadér must ihsist'that each task be done?well,

that each task be assigned a priority, and that each task "
.. - ‘
s
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be assigned a proper amount of time for completion. **

You have heard the expression, "Any job worth doing is

worth doing well."

"Devotion to duty" takes the expression

much further.

It says that getting the job accomplished in

the best possible way is

®he duty and obtigation of every

person' from recruit to petty officer to officer. The leader
knows that ne/she must set their own devotion to duty as an
examile to subordinates. The leader knows that a flier
could die because a mechanihg's,helper had not believed it
was exceptionally important to precisely tighten a bolt. * So
it is important to perform each duty well. But the ieager .
muist realize also that given a cer®ain amount of time and an
overall goal, he/she must put an order.of importance
(priority) on each task. In short, the leader must decide
which task is most important, which less, and so on. Tne
. . good petty~afficer in charge of the maintenance functions in
an engine room sometimes must assign priorities to
performing maintenance. For example, some tasks if not
performed immediately could cause a safety hazard or coula
shut down the engine entirely. Other maintenance that
should be done could be delayed without causing damage or,
at least, great damage. The leader must also be able to
say, "Spend more time on maintaining a critical valve, and
. less time on replacing a corroded casing." In other words,
the leader mJUst be able to see that®ime is not stretchable
like a rubber band. He/she must be able to answer "How can
I Qest use this time to ac¢hieve our goals?" 8eing aole to
properly manage time is just one mare important part of the
leader's §elf-discipline. . '

INCREASES PROFESSIONAL KNOWLEDGE

** | leader must be continually interested in
self-development. ** ' \
Every leader realizes that there is always something
more to learn in order to perform duties just a little
_ better. "The smartest man is probably the man who fealizes
he is not the smartest man" is not a mindtwister. It is
true. The leader is continually trying to increase his/her
ability by acquiring new knowledge from schools, books, from
- practical experience and from any persons who have something
to teach. By having such an attitude about personal
development the leader will encourage it in his followers.
The leader is always attempting to build,upon and beyond

current abilities.
» ‘—//
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WORKS TO BUILD SELF-CONFIDENCE

**[ leader recognizes that full apility and
'sel f-confidence must be ‘devéloped.**

7

It is clear that real self-confidente only comes from
knowledge and achievement. We all feel confident aoout a

task that we know we can do well. .The leader makes sure 4 7
8 - that he/she does each job as well as it can be done. But we
all know t often we are called on to act in a new 9

situatiop without a“lot of past experience and therefore

without a lot of confidence. In such a situation, we must
sometimes be willing to take personiP risks and assume
resp@n51b111tles we do not feel quiye ready for. Probably

no one is ever fully prepared for any new joo. If tne

leader does not know how to fully perform a task, he/shé

does not trvy to lie 'or bluff nis/ner w~ay througn. Ratner,

he/she attempts to learn how by asking someone who already

knows or by studying the proolem: The leader realizes tnat

sel f-confidence comes only as a result of real, honest e
acnievement. In a new s tuatlon, achieving seif-confidence *
is often difficult but i¢ necessary and worth the effort
involved. The leader also knows tnat one can on;y in3pire
confidence and respect in others by first naving it in
oneself.

[

TAKES ‘CALCULATED RiS&S

** Often_a leader has to act on a carefully informeg

guess., ** ’ R
4

Only initiative combined with knowledge is successful.
Initiative simply means making a personal ,@original move to
Solve a problem. Ideally‘ full knowledge of the problem is
necessary before taking any action. A-:leader realizes
he/she has tne obligatiom to know as much as possible about -
the history of a problem, and the past attempts to solve the
problem. The most inventive people first want to review tne
solutions others have tried. No responsible leader wants to
foolishly repeat the errors of the past simply befause
he/she did not take the time to find out what thé§”were. At
the same tlme, leaders are never absolutely sure that what
they do is going to work out the way it was planned. :
Accepting normal defeat is a necessary reality to acting on
your best informed guess. If we could reach into the
private thinking of all people in authority, we might find

e that the whole world is being run by people who .are not
quite ready yet. "The best leaders are probably those people
4
. 4
140

0

»



[N
*

. who realize they are never perfectly prepared and are
-therefore -always trying to do just a little more to get
prépared. v

“o—

ACTS IN SPITE OF FEARS .o

**® A courageoué leader overcomes fear and accomplishes
the task,**

Like duty and moral obligation, courage is hard to
,define. Simply, it is that bghavior a person does when the
temptation to give up and not do ‘it is very strong. It
means being able to make yourself work as hard as necessary
to accomplish your goal. It also means being able to
overcome your fear of ‘failing. The test of personal courage
comes 4in too many forms to list. But one thing is clear.
The more a person is allowed to exercise courage, the more
it grows. Each time a person overcomes fear ang
accomplishes a task, that person is developing courage. And
although our most famous examples of courage come from
battle stories, most of us develop this trait in more quiet,
everyday situations. In fact, most of us develop courage as
we live fhrough everyday problems Mitscher is again a good
< example. He had an eaTly test during nis days at the Naval
Academy. After devoting himself to Academy work for three
‘ years he was told 'that he would not graduate because he had
failed one course. He faced the prospectsrof telling his
parents and friendé of his failure. Plans had to be
cancelled. Lesser men might have felt humiliated, and quit.
/éﬁt Mitscner accepted the disappointment and rea>0ned that
he must keep trying until he successfully completed’ the
) 4 ' class and graduated. Who can say that meeting and
conguering this one academic problem was not the important
first step in the development of courage thaf made him one
of the most valiant and courageous commanders$ in World War
I1? Developing courage is a process in which we arg
. involved, each day of our lives.
Tnrough its rigid training program ther vy tries to
help its leaders develop the courage they'll need to
< overcome the obstacles th'ey may face. Courage is .
"stick-to-it- 1veness," and s'trength of character. It is the
mark of an adult thinking clearly about his fears and acting
correctly in spite of them. ;

ORGANIZES AND MAKES DECISIONS %

** A leader tries to organize work and make decisions




¢

{ZZonut bias and for ‘everyone's .good. **

A leader is willing to take charge of a situation, to
orgamize personnel, and to make®and bear the responsibility
of decisions. Essentially, the potential leader is saying,
"] believe I am the most capable person here for
understanding the situation and I will make a decision based
on all the facts available, studied carefully and honestly."
The leader is also saying, "I will try to make the decision
for everyone's good and I will try to make it without bias."
No followers can ask more; no leader should offer less.

SETS A PERSONAL EXAMPLE

** The leader sets an example he/she expects
subordinates to follow. **

The last behavior of a'leader returns' to Mark Twain's
truthful joke. The conscientious young swimmers may be”
annoyed by the coach's example bufggthey want to follow it.
Once more, thty want, need, and refspect that annoylng
example?

A leader cannot expect honesty in his followers without
first showing honesty. A leader cannot expect morality
without being moral. He/she cannot expect self-agiscipline
without demonstrating it. .

In short, there is notning more important in leagersnip
than setting the example. Humans are Tmitating animals. As
children, we dress-up like our parents. As aduits, we write
plays or stories that imitate life. People in an
organization also imitate. Look at the people in an
organization and you'll have.a pretty clear picture of their
officer. They will reflect the officer's nonesty, loyalty,

eff1c1ency and care if this is what is shown them! The old .

expression "Do as I say, not as I do", is rewritten by the
Naval leader as "Do as I @do. I expect no more or less from
any of you! You are my mirror; I am yours."
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MULTIPLE CHOICE QUESTIONS: : - B
1. A leader is most in%erested in: -
. .
‘ - a. only how well he/she completes a task. e
* b. how'he/she and other. members of the crew perform assigned tasks.
) c. getting rid of people who have personal problems and who, therefore,

perform their tasks badly. -
2. In the military; the wi]]ingnéss to accept the responsibility of making
decision leads logically to: (

= -3
a. the need for deep self-study, clear“thinking, and constant personal ¢
development, . }
b. * more and more lévels of subordigites so that a leader needs to make
only a few decisions. )

. c. more and more leaders making decisions.
‘,j}}_,.i N
3. Moral rules must be: <
a. written in’legal form to be binding. *
b. dictated by one's direct superior.
c. demonstrated in what one .does. .
4. The Navy beli - ' ‘ :
Y elieves }hat B er
. a. each assignment is important enough to be donc}with full dedication.
b.  the petty officer and officer!s jobs are more\important than those
* done by an enlisted person. ' ‘
‘ c. it is more important to perform well in a combat sit,:uation than in a
peacetime situation. - ’
5. Thé Naval leader must insist that each: “
a. task be done well, that each be assigned a priority, and that each
" be assigned a proper amount of time for completion.
b.  task be completed exactly as assigned no matter how long it takes<
c. subordinate has a chance to do every job.
- 6. The leader is:
v a. continually trying to build upon and beyond current abilities.
b.  trying to sharpen skills already acquired without trying to add new
, ones. “ ‘ i
c. unwilling to take information from subordinates.
. 7. Initiative combined with:
a. knowledge is successful.
b. get up and go is successful. )
c. physical strength is successful.
[~
* 8. Courage is developed:
‘ a, only in a battle situation. g
b. ' as we work our way through everyday situations. .
c. a dramatic trait which only a few people are capabTe of possessing.
Q ’ v 143 ”~
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9. There hs nothing more important in leadership than: .

setting a fine example.

a. i
b. being sure you know what you want others to do.
c. telling others what is best for the organizatfon. ) .

10. A leader: (»// ) :

a is perfectly prepared for each new assignment. -
b. knows that he will not be perfectly prepared for each new assignment.
_ c. mefuses assignments that seem too difficult.

TRUE ORﬂfALSE QUESTIONS:

1. Although leaders do not all behave alike,
they. all do some things similarly.

2. A leader is interested in helping all others ) .
do their job better. :

-~

3. A leader is interested in making a firm decision
based on either real or pretended knowledge.

4. . A1l real success depends on personal honesty and integrity.

5. The greatest test of loyalty for the educated,person
is the ability to see weaknesses in a project or
organization and still remain loyal for good reasons.

6. ' The leader should put an 6rder of importance on each task.
7. A leader must be continually interested in self-development.

8. It is not very important to know the history of a probiem
and thegepast attempts to solve Wt

9. A good definition of courage js "acting in spitg‘of your fear."

10. A Naval leader fully believes in the saying "Do as I say,
not as I do." , , _— —

"

VOCABULARY SKILLS:

“ Define the following vocabulary words. Complete the sentences below. There is

only one correct, appropriate word for eath blank space. .

academic integrity calculated
informed priority =
l44
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Admiral Mitscher was a lTeader of great

His first was saving the lives. of his fliers.,

A-good petty off1cer must try and stay fully of his
subordinates’' problems :

Mitscher .failed one subject in his work at the Academy.

Every leader understands the need sometimes to take
risks.

<

BRAIN TEASERS FOR CLASS DISCUSSION:

1.

List as many leadenship traits as you can which you believe are necessary
for the President of the United States. Then try and cite situations in
which the President might have to use each trait:

What do you feel your NJROTC instructors obligations.are to you? What
are your ob11gat1ons in return to the instructor; to the program? Do you
th1nk there is & difference?

Read newspapers, magazines, or historical biographies. Find illustrations
of leadership. Identify-and explain what leadership characteristics are
illustrated. :

o

Interview coaches, teachers, guidance counselors, businessmen, or policemen
for stories illustrating loyalty, courage, integrity, ded1cat1on, and
ethical behavior, Make a report to .the class.
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-

** The Code of Conduct Jtates in written form the
‘ behavior required of American military personnel should they

become prisoners. ** >

In previcus paragraphs, we have been discussing.- how a
successful leader behaves. In a war situation, leaders are
put under the most severe tests. It is certainly harder to
be an example when you are far away from the familiarity of
home. It is even harder if you are captured and the enemy
systematically attempts to strip away your personal dignity
and sense of loyalty. ~

*) This is exactly what happened during the Korean War

W ¥950-1953) and later during the war in Vietnam (1962-1972) +
In both conflicts, the enemy extended the war right into the
prison camps. An officially approved system designed to
weakén moral and phyéical strength of the American prisoners
of war was practice the enemy, - The enemy wished to
destroy the AmericCan's sense of comradeship and pride in
their country. American prisoners were subjected.to long
hours of "brainwashing" and physical torture during which
the enemy insisted that America was evil and that democracy

() was a lie. | )

when a prisoner of war was weakened by torture,

threats, lack of food and sleep, he was more likely to sign

nconfessions" about his-and America's "crimes" which the

enemy then used as propaganda throughout the world.

Despite th® enemy's inhumanity, the loyalty of only a small -

number of Americans' was successfully broken. ., For the most

part, Americans conducted themselves. courageously and

honorably. But it was clear after Korea that -the enemy had
) managed to break the strength of some Americans. To make
absolutely clear the high moral conduct expected of all -
American military, the Code of Conduct.was approved Dy
President Eisenfower on August 17, 1955. - It was again
approved in 1964 and reaffirmed in 1977 after President
Carter amended the fifth article. Notice that at its
center, in Article FV, is an emphasis on devoted leadership
and mutual loyalty. These are taken to be central to
survival. Under conditions of stress, soldiers must have an
example to follow. Rank in the United States military
.obligates. the officer to provide this example. This is_what
the duty of rank is all about. (
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ARTICLE I v

I am an American fighting man. I serve in the forces
which guard my country and our way of life. I am prepared

+to give my life in their defense. .

** Megning of Article I ** All men .and women in the
Armed Forces have the duty at all times and under all
conditions to oppose the enemies of the United States and
support its national interests. In-training or in combat,
alone or with others, while avoiding capture or as a .
prisoner of war, this duty belongs to each American
defending our nation.

»

<

ARTICLE II

I will never surrender of m;\sun\j£§E£Xill. If in
command, I will never surrentder my mgn while' they still have
the means to-resist. \ ‘

. ¢ 1 -

** Meaning of Article II ** As an individual, a member
of the Armed Forces may never voluntdrily surrender. When
alone and no longer able to attack the enemy, the @merican
soldier has & duty to get away and rejoin friendly forces.,
Only when getting away is impossible .and more fighting would
lead only to. death with no Teal loss to the enemy.should one
consider surrender. With all reasonable means of resistance
used-up and with certain death the only alternative, ‘capture
is not dishonorable. While a commander's outfit has the

power to fight and evade, the enemy, it has the-obligation N

to do sqg.* When isolated, cut off, or surrounded, & unit
must continue to .fight until relieved or able to join with
friendly ces. ) ke

[

. N ARTICLE III

N

If I am captured I will continue to resist by all means.
available. I will make every effort to escape and aid
others to escape. I will accept neither parole nor special
favors from the :enemy. ~ -

~

"»




. ' f ! ¥ ** Meaning of - Artche I’II ** The duty a member of %
¢ - the Armed Forces to use all meags to resist the enemy is not
, 8 lessened by being captured. er the autho 1ty of the .
B ., - senior offfcial’ (often called the senior ranking officer, "or .
~ . "SRO") a prlsoner of war (POW) must be prepdred to escape .
) whenever ‘the opportunlty presents: i'tself. As a matter of

scape, try‘to
compound, the
rgmaining

conscious determj 1, a POW must plan to-
' escape, and ‘assis rs-to escape.. In 2P
T senior-POW must congYlder the welfare of thos
behind after an escape. . 4 T 7
# J - ~ ' M
P « * Since 1950, enemles engaged by U.S. forces have
«, *+ .- regarded the POW compound as _an extension of the .
battlefield. In doing -so, they have used a var;ety of
- .. . tactics and pressures, including physical and mental -
e mistreatment, torture and.medical neglect to try and use
. : cPOWs for propaganda purpdses, to get military information, . 3
' ofgto break down POW orqanlza%loh commumication and
b, >, resistance. Sugch enemjes haverat;empted to trick American «
POWs into accepting special favors in éxchange for
.statements, @acts or information.  Urless it is necessary to
'~ the lLife or wel'fare of that person or another prisoner of
- war or the success of efforts to. resist or escape, a POW
= . must neither seek nor acgept spec1al favorsS™ One such
3 "favor"*is called parole. Parbole is a promise by a prisoner-
‘ . of war to a captor to.do sdmettiing--such as agreeing not to -
' T escape nor to fight again once released—-in return for
. s . favors such as relief from.physical bondage, or 1mproved
food and 11v1ng conditions. It mlght alsg be the promige of
being relehieggahead of the. sick,” injured, or prisoners who-
havé been there longetr. Unless speclflcally directed by the
., + % seniogr Ameridan prlson%r~of war at th same place of-
captivity, an American+ POW w1ld never 3ign nor otherwise,

ii$§\_ 7" acrept parole., . ! e

! - : ART ICLE Iy - «&

. 4
.

»

'If I Become a prisoner of war, I w1ll keep faith with

» my fellow prisoners, will givk no information nor take

paft in any a ioff wHich mighg§ be harmful to my comrades. . )
> If I am seni I will take coOpmand:. . If not, I will obey
3 o _ -~ the lawful orders of those app01nted over me and will~back .
’ " ghem up in.every way . . v ‘ Lo

3o ¥ ’

. . " ** Meanifg of Article IV *# * Informing, or any other ,’
action to the. harm of a fellow prlsoner, 1s hqirlble and

’ .
« .
» s
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L . s
forbidden. Prisoners of war must not, help the enemy
identify f2llow prisoners who may have knowledge that is
vdluable to the enemy. If the enemy were to fi out gbout
such . knowledge, those prisoners ¢ould .be made 0 'su .

. harsh/questioning. Strong leadership and communication are
, " essential to discipline. Oiscipline is the key to camp’
- organization, resistance, and even survival 4 Personal '

: cleanliness, camp sanitation, and care of ‘$ick and wounded
are very important. Officers and noncommissioned officers
must continue to carry out their fesponsibilities and

. exercise their author¥ty in captivity. The senior

- individual, regardless of Service, mqi;eaccept command.
This responsibility, and accountabili¥ty, must not_be
- avoided. If the senior is hurt or is otherw¥se unahle to
act, the next senior person must assume command. Tn
responsibility of subordinates to obey the lawful orde
ranking Americgn military personnel does not change¢in
captivity.- RN BN

-~ 1} ’
%
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‘ < { .
S , o ) ARTICLE V
’ . 3 A 4
When questioned, should I become a prisoner of war, I
am bowhd to give only name, rank, service number, and date
. cof-birthn. I will make no orat or written statements ,.
. " disloyal to my country and its allies or harmful to tﬁ%ir
cause. ' N— ’

’

&

. ** Meaning of Article V ** ¥hen questioned,,»a prisoner
Q@*"‘of war is required to give namé&, rank, service number
. (social security number) and date of birth. The prisoner
%  should make every effort to avoid giving the captor any more
information. ‘The prisoner may talk with captors about .
matters of health and welfare and also may write letters
home. Actions’ every POW should resist .include making oral
. or written confessions and apologies, answering written
* questions, giving personal histbties, creating propaganda
recording broadcasting appeals to other prisoners of war;
giving anyWother material readily wmsable for propaganda

: purposes, critic¢cizing the{selves, communicating on behalf of
- the enemy to the harm of The United States, its allies, its
™~ Armed Forces, or other POWs. Every POW should also )
. recognize that any confession signed or any statement made
©s . may be used by the enemy as a false evidence that the person

b ' is a "war criminal" rather than a POW. Once a POW is .

‘ latlelled a "war criminal" the individual gives up all rights™
until a prison sentenceffis served. Experiences of American
prisoners of war have proved that, al'though enemy
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.questionifig sessions might be harsh and cruel, one could
resist brutal mistreatment when the will to resist remained. .
. - 4

But if a prisonér does gjve up information when he gs
under stress, it is very important for that prisoner's peace
of mind and survival. to make an effort to recover his

°couragp and. dedication, and not give up any additional
inférmation. The best way for a prisoner to keep faith with
country, fellow prisoners and self is to provide the enemy
as little information as possible.. :

~

= > ARTICLE VI

. o

°I will never forget that I am an American fighting man,
responsible. for my actions, and dedicated to the ‘principles
which made my country" freey- I will trust in my God and in
the United States of America. \

** Meaning of Article vVI'** A member of the Armed

Forces is always responsible for his,personal actions. A

. ~member of the Armed Forces wno is captured has a continuing
obligation to resist and to remain loyal to codntry,
Service, unit and fellow prisoners. The ltfe of a prisoner
of war is hard. Each person in this hard situation must
always keep hopeful’y and must resist enemy brainwashing.
Prisoners of war_standing firm and united against the enemy
will support and help one apgther in surviving the

difficulties of prisent\“//’\ -_

V-

“The Code is a formal law, something like a written
versigngof the internal code of leadership discussed earlier
in this chaptef. Notice tnat personal responsipility and a
high .set of standards are central to the Code. Most

.important, realize also that it is not enough to know the
words of the Code; as with all other real strength, it is
important to understand the ideas and principles that are
behimd the Code. Sailors must ‘judge whether they have been
loyal to the Code's standards: :

.,

(1) total dedication to the principles of
’ . American democracy as a way of life (self-respect
and persofal responsibility)

»




(2) resistance against the enemy while resistangce is
,possible . st

) (3) if caétu;ed, continued resistance against the
) enemy and continued dedication to tHe principles
. of American democracy . " // .

(4) tetal loyalty to comrades-at-arms :

~

(5) continued obligations of command .

(6) ‘Under questioning, resistance to any L
questions other than name, rank, service number,

and birth date.

o
A

The American soldier, 'sailor, airman, or:marine is reminded
by the Code that they are to behave as dedicated American
\ . citizens. An American's responsibilities are heavy but the
- - freedoms given us by democracy depend upon outr exercising
_those responsibilities,

~

L
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MULTIPLE CHOICE QUESTIONS:

. 1. In both the Korean War and the war in Vietnam, the enemy:
*
a. respected international rules of imprisonment, and treated prisoners
fairly and equally.
b. -outnumbered American. troops by 5 to 1.
c. used an unlawful ‘sys designed to weaken the moral and physical
strength of American Prisoners of war. ~

2. For the most part American prisoners of war: .

.. a. broke under the pressures applied by the Communists.
b.  conducted themselves courageous]y and honorab]y -
c. attempted to escape from the prison camps in large _numbers.

3. The center of the Code of Conduct is:
a. an emphasis on reasonable cooperation with the enemy. e
b. on the need for eaach prisoner to survive on his/her own.
c. on devoted leadership and mutual loyalty. R

[

4. Article I of the Code stresses: . 1
a. the prisoner's need to try and escape. ~ ¢
b.  the duty of all men and women in the Armed Forces to oppose the
enemies of the United States. .
. c. the need for all men and women to cooperate if captured.

5. The meaning of "parole" in Article III of the Code is:

a. a promise by a prisoner of war to a captor to fulfill certain
s L conditions, 1ike agreeing not to escape, for favors. such as relief

‘ from physical bondage. '
~b. early release from prison so that the pr1soger may return to serve

his unit:
c. a word: mean1nq’the m1sfortune of captivity.

~ - I . -+

6. The senior in a.prisoner & war camp must:

a. accept command, regardless of Service.

b. accept cemmand of those subordinates only in his/her Servace

c. not accept command unless bholding the rank of lieutenant of above.
7.  When questioned, a pr1soner of war 1s_re9u1red to:

give name, rank, service number and date of.birth.

©oa.
b. c00perate with the enemy as seems reasonable. .
. c. ¢ nformation as long as that information does not seem harmful
to 's ‘comrades. :
PN .
bl
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8. Any confession or statement signed by @ prisoner of war:

a. s .a¥lowed if it does not seem harmful. ‘
b. may be used by the enemy as false evidence that the prisoner is a
"war criminal.”
c. s the best.yay to _secure quick Felease. -
9. The best way for a prisoner to keep faith with country, fe]]ow prisoners, -
and \self is to: \,‘

a. agree upon\a\gyi§dn/policy that will not anger the~camp commander.
b. provide as 1ittTe information as possible to the enemy. -
c. give“obviously false and misleading information.

10. The Code of Conduct was written because theN;;T?taTy~realized that:

‘. a. dur1ng the Korean War, the enemy had managed to break the strength A

*of some Americansy” - > . © :
b. most American soldiers did not care about the1r ob11gat1ons
c. the Code would lessen the obligations of American soldiers.

TRUE OR FALSE QUESTIONS:

T F
1. The Code of Conduct was first approved , o
by President Eisenhower. : ‘
2. The center of the Code is Article IV. o
/ . ‘
3. A1l men and women in the Armed Forces have .
a duty at all times and under all conditions
to oppose the enemies of the United States. .
4. One can surrender(tg the enemy if conditions suggest ) ’ -
that the enemy can no longer be beaten. o -

5. ' When cut off or isolated, a unit may surrender.
6. "SRQ™ is the abbreviation for Senior Resource Officer.

7. The duty of an Armed Forces member is lessened by
capt1v1ty : ~

8. Discipline is the ‘key to camp organization.

9. If a.senfor is hurt, it.is the duty of the next
senior person to assume command.

10. ~ The Cbde is a formal law. ' .
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 __VOCABULARYSKILLS: _ .
v .
. "/Deﬁ-ﬁe the following vocabulary words. Complete the sentences below. There

$s only one correct, apprppriate word for each blank space.

accountability

—
bondage
comrades fe ‘

% -
evade | , - ﬂ‘/
™mutual
propaganta o
voluntarily S
. - “r'f‘,'.;.,‘“ﬂ ) : ' B £: ' =
1. The American prisoners of war beca
v “'2.  The sailors ' agreed. to go on the misSion,
3. Their . was made bearab]e by rea11z1ng that one day they
| g would be free.
‘ 4. Signed statements could be used by the enemy as
. 5.  The sa1]or continued to be clever and to . the questions.

‘6.  The petty officer and his subordinates' relationship was based on
. frust.

7. The petty officer explained that each recruit was’ for
. his/her actions.

BRAIN TEASERS FOR CLASS DISCUSSION:

1.  Which article(s) of the Code do you believe would be the most difficult
, to obey? Why? -

£

2. In what ways do you believe the enemy mjight atfempt to weaken one™s will?

3.  HWhy is it 1ﬁportant to understand the ideas and principles that are
behind the Code rather than Jusl,memor1ze the Code and know it by heart?

\u

155

fronnd,
(9]




DISCIPLINE: TWO VIEWS

Pane +
~ -
14 \

** One kgnd/bf discipline is a result of raw fear.
Another is the Tesult of understanding *%

One kind of discipline we see comes about as a result

of raw fear. A dog crouches with its tail between its legs
as its master raises his voice and shouts, "Get out of the
kitchen"! The dog goes, remembering severe beatings in the
past that have accompanied these sounds. The animal .
responds because it fears being harmed. Probably, if given
the smallest opportunity, it will bite its master. 1In
Hitler's dictator-led armies this kind of unthinking
discipline was common and eventually his wn generals tried
to "bite" him to death. ﬂ\\\ N

. But the United States works from a.different set of
ideas. We believe that citizen-soldiers will be- disciplined
because they understand -the. good reason for self-control and
are dedicated to the principles of democracy. .

When you stop and think about it, democracy is based on
well thought-out self-discipline. An American citizen is
expected t@/go\to the voting polls without being forced.
He/she is expected to have learned about the candidates and
. the issues and to have made a careful decision about them.
Voting recopds these decisions. These recorded votes .
determine the directions of government--its laws aﬁq\fifcted
lawmakers. Clearly, the democratic process trains us
expect well thought-cut self-discipline. If citizens in a
democraCy were to stop going to the polls and stop
exercising their right to make self-governing laws,
democracy would end. *

Our system of laws is set up to omptect every
individual in the society. Clearly again, no individual has
4 right to break the law without suffering just punishment
because in so doing he is inflicting harm on someone else
and this is not to be tolerated in a democracy. We agree
on laws; we agree to vote for the most qualified leaders and
in doing so, we agree upon reasonable protection and safety
for the whole population. The key word here is %agree." It
mean3 we-have thought about and decided upon the system by
which we want to’'live.-

Conscientious American soldiers, sailors, airmen and
Marines will respond to a leader's order because they

' 157 '

”~




\ «
J
—

understand it is necessary for the genefél good. They will
respond because they've come to understand that it is their
duty to protect a uniquefly free—ay gf life and tnat
discipline (agreed upon order) is necessary to efficiently
accomplish each task which contributes to the general
mission. They will respond to the needs of a situation
because they understand it requires response--not because
they fear punishment. The definition of military discipline
mignt oe "that degree of control wnich moves an organized
group to appropriate action upon receipt of an order, or i
autiCipatign of tnat order when circumstances preveng its*
being given."

The second part of tne above definition is most
interesting; it says that the people in our Armeg Forces
will so respect tne neeag to accomplisn the task tnat tney

will push on even if the designated leacer is temporarily
.absent.  They will pursue their mission as if tha@leaoer

were present. Overall, trey will respond to a leader

orders in much the way tne fine atnlete will respond to the
cnach's directions--because they nave come to respect nise
judgment which they know is based on firm knowledge. When
the coacn and tne leader set an example wortn following,
followers, and often even seniors, recognize, *espect, and -
respond. Tne response may not a\ways pe in exactly tne way
the leader expected, but it will be in tne desired
direction. It is the leager's jodo to build tnat response.
Every person wants to know that their efforts ‘are '
aporeciated. A leader's word of acdvice to nes men and
women, a look of approval after an exceptionally good drill,
yes, and even recognition for the ac complishment of wnat
seems to be the most "unimportant job" will clearly show
tnat the leader is noticing honest effort. A leader's
actions show he/she believes that in the service of one's
country there are no small jobs. ’

For extraordinary effort, a leader should give public '
recognition and, if warranted, official recognition. /[The
Navy system officially recognizes outstanding effert by ~
promotion. But, of course, all grades of recognition are
only meaningful if they are earned. In school, a.grade made
too easily is not respected or appreciated by the receiver;

. praise or promotion earned too easily produces the same

results.

AN OFFICER AND PERSONNEL ')
for

** Honest, intelligent, continuing concer

“' . '158 | j 1‘
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personnel is crucial to the behavior of the effective
officer or petty officer. ** .

Every person wants to feel important. The simple point
is that in the Navy every person is important and the
petty officer should make this clear. How? By showing
iwdﬁésﬁkinterest in and concern for each junior not only
because such understanding will make for more accurate
assignment of proper-tasks but because it is the legal and
moral duty of the officer to try and ensure the safety of
personnel. And safety, after all, is emotional and mental
as well as physical health. If juniors have severe personal
problems they will not do their jobs with care. It is the
petty officer's duty to help the subordinate understand the
problem and come to grips with a solution. Honest,
intelligent, continuing eoncern for one's personnel is
crucial to the behavior of the effective officer or petty
officer. Concern implies that the leader supports his/her
subordinates. In a sense, it also means the petty officer
wishe%, to be their friend if "friendship" means mutual
affection- based on respect for the jobs that both nEed to
accomplish. The petty.officer must always remember that
with rank comes the responsibility of setting the best
possible example. This means not only being approachable
for advire but worthy ?ﬁ/giving it. Rank must mean
responsible friendship~" It cannot mean familiarity. It
cannot mean being buddies with subordinates. The reason is
simple. The petty officer must always be seen in a position
of reliable authority. The petty officer must be someone
that can be looked up to.- °

) &

The line between friendship and familiarity sometimes
might seem to be thin, but the petty officer, for the good
of subordinates, and, of coufrse, of the oerganization, must
be able to draw that line. '

DISCIPLINE WHEN SELF-DISCIPLINE FAILS

. ** The petty officer must make it clear that fallure to
Tespect regulations will be hahdled.immediately, justly, and
without anger. **

In civilian life we make laws to protgct each citizen's
rights and to protect our cgllective rights. But in every
society, we will.have breakdowns. Our laws allow us to deal
with these. When someone is accused of breaking the law,
our system 1ssumes‘that the accused is innocent until proven
guilty. Iflproven guiltys, the criminal stil'l has the right

L}
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to expect quick, fair, and consistent treatment under the
law. Our system has done pretty well in providing such™
treatment.

In the Navy, we assume that_all personnel wish to
follow regulations and to keep discipling, for the general
good.” But we know that there will be somé breakdowns. A
petty officer must make his/her position about failures to
respect regulations clear: the failures will be handleo
immediately, justly, and without anger. The'officer must

. also -make it clear that each person will be treated as . -
fairly as possible. Each case will be individually reviewed
according’ to its peculiar set of circuymstances. No ’
favoritism, no overreaction will be shown. The petty
officer must show subordinates that when and if they are not
dependable, he/she will be. §E§

LOSS OF TEMPER = MUDDIED THINKING

)

** Anger clouds thought. **

No petty officer can afford to lose his/her temper. of
course, anger is about a® human as we get. Byt, like all
violent emotions, anger clouds thought. And the petty
officer's duty requires clear thought; it requires the
constant attempt to teach subordinates. Anger-is no
substitute for the officer's careful analysis of a
subordinafe's error. The officer must keep in mind that
he/she wants tb prevent the error from occurring again. And
the best way to do this is not by blowing one's top but oy
analyzing the error and its consequences. A petty officer
sets an example by remaining calm, analytical, and cedicated

' to the idea that each job must be done intelligently and.
efficiently. The petty officer's reaction to all
. situations, including errors, sets the tone that the rest of
the personnel will follow. : .

-

SUMMARY: LEARNING TO ACCEPT'COMMITMENT AND RESPONSIBILITY

** The commitment of being in the Amsrican military
also demands learning to accept responsibility. **

When a person enters the Navy, an oath is taken. 1In
the oath that person swears to uphold and defend the
Constitution of the United States against all enemies. In
reality, the sailor swears to defend the principles and
privileges of freedom and self-determinat’on passed on
through a.long chain of command starting in the ingividual

’
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.is the individual's moral and legal duty to contipually work

-

14

N

citizen of the United States. An American sailor—is - o
swearing to defend his/her own rights and responsibilities.

The sailor swears to faithfully discharge each assigned

duty. €Each performed duty--no matter how small-- must be

seen as dignified and important because each is part of the

defense of individual freedoms. The sailor is swearing to-

try and be the best, most infoprmed, responsible

citizen-soldier possible. Thomas Jefferson said, "There is

no safer depository of the ultimate powers of the society .
but the people themselvks." The American citizen who has

sworn the oath of service has taken on an additional

responsibility of democracy.

when an especially well-qualified person becomes a
petty officer he/she takes on added authority and also added.
responsibility. The person says to the nation, "I can B .
responsibly lead hers in protecting the United States." ,
But the very others led are a-part of the citizenry égat
gives the petty officer.his/her authority: This is
complicated role. Im order-to best.fulfill his/her role, it

at self-improvement. o .

The petty officer must work toward developing
professional skills, improving -abilitie’s to train, guide,
and insure the well-being of subordinates. In all
activities the petty officer must set the example; the
detty officer must acknowledge this obligation.

N




MULTIPLE*CHOICE QUESTIONS: y _
‘ —t—-in-Hitter‘s-dictator-led-armies, discipline inspired by fear led to:

a. u§§ generals trying to murder him.
b. the battle of Stalingrad. -
c desertions

2. Conscientious soldiers, a1rmen, and Marines will respond to a leader's
order because they:

a, fear punishment if they do not respond.
b. wish to-be rewarded for loyal behavior.
c. understand it is necessary for the general good.

,*\\} 3. Dedicated people in our Armed Forces will:

a. respond, even if the designated leader is temporar11y absent.
b.  take no action unless the designated leader gives an order.
c. always respond exact]y to the leader's expectation.

4. The leader believes that in the serv1ce of one's country
- a. most small service jobs are re]at1Ve1y unimportant.
b. every job requires public recognition.

c. there are no small jobs.

A S S

' 5. A petty officer's definition of “friendship" to his/her subordinates
should be:
a. mutual affection based on respect for the jobs that: both need to
accomplish. .
b. personal affection that passes over disagreements goout official
responsibility. ~—

c.. fellowship and familiarity.

(=2}
b

petty officer should handle failure to respect regulations: -

by reporting these to the Chief Petty Officer.
immediately, justly, and without anger.
by immediately chewing out the offender in public.
\

.
O T o

~
=

petty officer's anger at a subord1n€te s error:

- -

shows concern for the unit's welfare.

a.
b. clouds accurate thought.
c. should precede any analysis for the error and its consequences )

8. AN m111tary personnel swear an oath to:

a. upho]d and defend the Constitution of the United States against all
enemies.

b.  uphold the Geneva Convention.

read and understand the words of Thomas Jefferson.

O
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10.

TRUE

No individual has the right to break the law:

without suffer1ng Just pun1shment

a.
b. unless he is officially representing a government ag

¢.' unless the law seems too severe,

When the leader sets an example based on firm knowledge’ and c1ear

thinking: ) v

a. followers, and often even seniors, recognize this and respond.

b. followers will always respond.

c. every person will want his efforts recognized.

) ~

e

2.

10.

OR FALSE QUESTIONS: ; a

A petty officer shows little interest and concern
for juniors because they are assigned-unimportant
jobs.

Military personnel will respond to the needs of a
s1tuat1on because they understand that it requires
a response.

For extraordinary effort a leader should give
public recognition. « .

In order to keep subordinates happy, praise and/or
promotion’ should be ofﬁgred free]y and easily by
the petty officer.

A definition ef mMitary discipline might be "that
dedree of control which moves an organized group
to appropriate action upon receipt of g order, or
in anticipation of that order when c1rcumstances
prevent its being g1ven

The petty officer must be able to draw the line
between friendship.and familiarity.

4

A petty officer's response to errors sets a model

for his éubordinates.

In a sense, théAmerican sailor swears an oathlto
defend his/her own rights and responsibi]itiesr

One kind of discipline results from fear of pun1shment

the other is the resu]t of understanding.

Voting is the way Amer1cans record their decisions about

candidates and issues.
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VOCABULARY SKILLS ;

-

/ v : ’ -

Define the fo]10w1ng vocabu]ary-words Complete the sen@pnces pelow. ‘There
'Nkonly&one-correct appropriate word for each blank ‘'spate.

. v ‘d . N
designite c- PR ' @ ,% = .
familiarity - : s : ’ N .- L
S ¢ . . - ¢ o
inflict - S e, "L Cos
N - \ - . e - .
personnel” ‘ . ‘| : DR
-privilege ) o \d :
tolerated S T \
‘ -

~, e, L4
- TN

o c

( 1.3\ Breakimg regulations can not be ! by a petty officer.

C g
2. Theo f1cer called a meet1ng of all

3. The' nery decided that the best way to break the pr1soﬁé} s.will was to

> pain,
4, With the .of rank comes its rdsponsibility. L
. \
5. Theresis a basic d1fference between professional friendship .
and - r —
. 6. She asked that the petg\‘D¢f1cer ‘ :her fpr the mission.
. )\'
. . i N i
. o ‘ LI,
BRAIN TEASERS FOR CLASS DISCUSSION: Py
1. If anger is human but not-desirable, what are .some a]ternate ways that
a petty officer can deal h anger7 .

- *
, »

2. Can you' ‘set up a list of d1fference§ betweeri reasonab]e and unreasonabte
d1scep11ne7 In what practical® s1tuat1oqs might a petty officer have to
adm1n1ster d1sc1p11ne7 ]

A
3. ‘Why 1s~1t 1mportant for a petty ‘officer to study. h1s/her personnel?

- ) .

]
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CHAPTER IN: METEOROLOGY - -

. . KNOW THE WEATHER

-

e -

** The age of exploratlon tookllace in the 15th, 16th
and 17th centuries, .*¥*

.

. _ INTRODUCTION . \

In all the natural world, weather is outstanding in its:

beauty, its majesty, its terrors and its continual dlrect
effect on ws all. Because weather 1nvolves, for the 'most
part, massive movements of ipvisible air and is concerned
W the temperaeﬁ(e and pressure, changes of this almost
iftangible substanmce, most of us have only a limited
undefktanding of what -weather is all' about.’ This chapter
will help you ‘to understand‘lt and also to understand, in
some degree, how weather changes are predlcted ;
Since the modern Navy travels to° the,farthest COTNers
of the world, over and wnder the sea, as well as through the
air, sailors. know that the success, of aivoyage depends on
being ready for anythlng¢ 1nclud1ng weather. 1In fact, major
events &n modern Amerlcan Naval history have been changed by
the weather. During ‘World War fI the Allied invasion of
Normandy was delayed by the weather The British, who have
always lived with the Atlantic storms, built special )
portable, floating harbors for the Normandy landlng They
knew the Atlantic waters off *the Normandy coast would be -
storm-tpssed. In the Philippines, American Marines had to
fight not only the Japanese but the hot humid weather as
well.

¥ : . U - '
. “\w And many United States troops;were injured i) the

Northern Aleutian Islands not' by the enemy, but Dy the
bitter .colds .

* Voyagers have been fighting the weather since the
earliest Greeks. But, in'more Mmodern times, when more men
began traveling farther and fgrther away from home, they
started to realize the need for correctly measuring and

therefore, .predicting the weather
3

»
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AN AGE OF EXPLORATION . ‘

This age.of explorailon took: place in the late 15th, -

o 16th, and 17th centuries. Columbus, in 1492, was part of

Ceas man's adventure to find a new world.

At the same time,

scientists began exploringty
of man's bdédy and the world outside his body -- the

universe.

They: éxplored the inner world

~

In the lSth century,. Leonardo da V1n01, a great

-scientist and artist,

invented the hygrometer (hygro means

wetness and meter means measure).

The. hygrometer is an

instrument which measures wetness in the air.

Leonardo

weighed a ball of dry wool on both a dry and a damp day.

The ball weighed more when the weather”was wet. This seems

simple now, blt remember that in the 15th tentury few people

had even thought about accurate .progf about the weather by

experimenting. So this was a very &@gortant scientific -

discovery. Leonardo da Vinci proved Hat there is invisible
" wetness in our air all arouQ? us. :

~

7

///? ;ﬁnyone who ;has ever run in the -hot, dry atmosphere of

" " Arizena or the hot, wet atmosphere of Florlda knows how -
differently these two atmospheres feel. Even ghough the air
looks the same, it is very different. The word atmosphere
.comes from the Greek word "atmos" whith means vapor. The
Greeks ggessed that much of the air was water In thg form of’
a gas. ut da vinci went much further by sc1ent1f1cally
observ1ng &nd measuring:the .amount of water vaper in the ,
air. : . .
. Probably the most 1mportant splentlst of the exploring

age was'an Itailan, Galileo Galilei. He lived in the

middle of the age (1564-1642). He was a great genius and

made mafiy discoveries.

- telescope.to explore the sky.

He ‘Was the flnst
He proved-
With this idea

man to use. the
that the earth
he shook the

“‘revolved’'around the sun. .
world's beliefs. .Up until his discovery people had believed
that the earth was the center of the unlve:se

As part of Galileo's sc1en%1f1c exploratlons, he ,
, * invented the first simple thermometer (thermos means
heat). Galileo said that theiﬁaly way man could undeTstand
~ * his world was by carefully observing it first. He also,said
that measuring heat was a very 1mportant firgt step in
understanding the weather. He was right. .

170

.
hY
-4




.
(V-
.
-

[}

’ . .  Galileo's thermometer can be thought of as the first
giant step forward in modern meteorology, the scientific
' ~study of the atmosphére. .

The barometer was invented about the 'same time as the
thermometer (1643). The barometer measures the weight of
the air ‘abdve us. Air having weight is a hard idea to .
understand. Air seems empty and without weight. But it ,
isn't. Air has weight like every other substance in our
world. L.

L 4

Still another weather instrument was invented at this
time. This was the anemometer (anema means wind). The
simplest anemometer you've seen is the weather vane.
,Mounted on a barn's roof, the vane (in the shape of a
rooster) can turn freely with the wind. It is blown in the

*  wind's direction.

Knowing more about the weather became increasingly
important in modérn history when navies and armies fought
thousands of miles away from Home. Troops were being moved .

" into areas of the wprld with different weather conditions
and patterns. wBeiny prepared or unprepared for those .
conditions would mgkn life or death. ’ o ¢

"Just before World war II vilhelm Bjerknes, a Norwegian
meteorologist, developed an idea of how to explain worldwide
weather patterns. This idea was based on air masses and

. polar, fronts. An air mass is simply a huge bubble of cold
Or warm air traveling over the earth's surface. A polar
front is a very cold air mass, sweeping down over the earth.
from the North or South*Pole. Air masses coming together | :
make up weathe; pagterns. . N

. . . .. .
During.the war, many weather observation stations were
set up all over the world. These stations would take
measurements and send in their reports. As a result, large
scale weather forecasting was mades easier. Commanders could
kmow what kind of weather their troops could expect.

As aviatio% developed, meteorology also developed.
Pilots could get;closer to storms and send back more

bﬁ;purate information<

There are evep hopes now of finding ways to change oOr
corntrol the weather for man's welfare. So far these have
not been very succs@sfdl, but meteorologists are stil%
expgrimenting. o .

el .
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MULTIPLE CHOICE QUESTIONS:

‘ 1.  The scientific study of the atmosphere is called:

a. astrology.

= e = o - - b, -meteeretogyy - s — - ——
) c. biology. ’

2. The thermometer was invented by:
a. Galileo.
\\\\\ b. Leonardo da Vinci.
. “C. Columbus.
3.  The invention of the thermometer was the first:

a. major invention. *
b. giant step forward in modern meteorology.

«C. invention by the Greeks.
-~ \\l
The g

§ 4, seous form of water is called:
' a. dew. )
b. vapor. N ‘
c. oxygen. -

—

MATCH THE FOLLOWING:

' e 1.  hygrometer a. Television and Infra-Red Observation Sa?eﬂite
. 2. thermometer b. ~a cold air ;ass | |
o 3.  barometer _C.  measures wind
N L o 4.  anemometer d. measures weight of air -
5. air mass " e. measures heat

6. polar front f. . measures wetness in air

7. TIROS g. ‘ a huge bubble of cold, or warm air traveling
over.the earth's surface.

+

“ BRAIN TEASERS FOR CLASS DISCUSSION:

1. Use an encyclopedia or a reference book on meteorology to find out
* what the following instruments look like: anemometer, wind vane,
rain gauge,, and ceilometer. What conditions of the atmosphere do
* these instrlments measure? Where is each instrument .used, in a
laboratory station or Qutdoors? Find out how each instrument works.

2. Find out how some other weather instruments work.

173
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Describe the climate where you live. Explain how it affects business,
farming, clothing, transportation, housing and recreation.

Visit a weather station. Describe the following instruments: wind .
vane, barometer, thérmometer, hygrometer, anemometer. -, : -

Make a report to the class\telTing how radar and satellites are used in™

- forecasting the weather. -

3

Make a simple wind vane, anemometer and hygrometer. Demonstrate how
each works. - o

3
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THE ATMOSPHERE
" ** The atmosphere is divided into four major layers.
Conditions in the troposphere, the -layer closest, to the
earth's surface, determine the earth's weather. **

arthls-surface-are

~

covered by water -- oceans, lakes, rivers. The deeper the
water, the more pressure 'there is at the bottom. Sdbmarines
cannot descend below certain depths, or they will be crushed
‘by the pressure. We also live in an ocean of air, which
covers the whole earth. This ocean of air is about 1,000
miles deep. We are at the bottom of this air ocean, and the
Bressure down here is greatest. It becomes less as we go
.upward. We begin to notict the difference by just climbing
a mountain. The pressure is less higher up and we begin to
, feel lightheaded. The lightheadedness is also because there

is less oxygen mixed into ‘the air the higher we go. This
vast ocean of air is our atmosphere. ‘ .

.
N

A

v a gallon,jug of air. Construct the gallon container of

The air is a physical mixture of gases, something like
coffee and cream mixed together. The main gases of the air
closest to the earth are nitrogen ?78%) and oxygen (21%).

Of coburse, we need oxygen in order te breathe. The other 1%
is a mixture of argon, carbon dioxide and tiny traces of
neon, helium, krypton, and xenon. At any height up to-about
125 miles, over any region of the earth, there is about the
same mixture of oxygen and nitrogen. It does not matter
whether the air is calm or*disturbed.

~r

The atmosphere also contains water vapor. Water vapor
is very important in making weather because unlike the
gases, the amount of water vapor (humjdity), in the air is
different from one place to another. Also, how the water
vapor is heated by the sun affects weather. In shoTtt, the
water vapor in our air + heat makeé our weather. .

The amount of water vapor the air will hold depends on
the air's temperature. Warm air will hold more water vapor,
than cold air. . There is more water vapor over the equator
than over the poles. Is it hard to picture separate masses

air, each containing separate amounts of water? In order
to make .the picture clearer, try this. In your mind make up
flexible and'stretchable material Wfigure 3-1). Then think
that the gallon will stretch larger when heated and shrink
when cooled. Like the Q§llon jug, the hotter the air, thHe
moré water it can hold. = Like any other jug, there will
fihally be an upper limit to the amount of liquid this jug
can hold. R ‘ : " . T

¥
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Figure 3-1. - Flexible Gallon Jugs of Air
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“ius as much as it surrounds "water creatures" like the sharks

1

wWhen any parcel (amount) of air is-100 percent soaked
with water vapor we say there is 100 percent humidity. _When
a parcel of air has only 50 percent (or 1/2) of ‘the amount
of water vapor it can hold we say the air has a relative
humidity of 50 pergent. Relative humidity is a percentage
of the amount of vapor the air can hold at a given
temperature. Both cool and warm air can have 100 percent
relative humidity (figure 3-1). Of course, the relative _
humidity depends on the air's temperature. If a mass of hot
air is suddenly cooled, it will shrink, and will be less
able to hold the water. In other words, its relative
humidity will go up. When a parcel of air in nature reaches
100 pércent .relative humidity and can hold no more water
vapor, we get rain or fog. ‘ c C

Dew drops on grass in the early morning are another way
of understanding relative humidity. In the morning the air
is usually oool. The relative humidity is high (100
percent) and the air delivers its water vapor to the surface
of the grass leaf. As the sun comes out, the air warms, and
the air is more able -to hold water., The dew drops evaporate
back into the air and the grass leaf is dry.

Although we cannot see it all the time, water surrounds

and porpoises. But much of our water is in a different
ocean.

\

. THE EARTH AND ITS OCEAN OF AIR

Think of the earth and its atmosphere as a huge S
grapefruit wrapped in layers and layers of cotton gauze.
The pulp of the/ grapefruit is the earth., The skin, or rind,
of the grapefrfit is the first 3-1/2°miles of the earth's
atmosphere. he cotton gauze, whigch gets looser and looser,
is the other [496-1/2 miles of atmosphere. The skin or rind .
is thick; like\the lowest 3-1/2 miles of atmosphere. The .
gauze gets increasingly thinner and looser as do the outer
layers of the atmosphere. Since the air in the lowest 3-1/2
miles is thickery the pressure here is also greater. In
fact, 50 percent of the atmosphere's weight is thick
packed into these lowest 3-1/2 miles. ‘by’
<

|

As we travel upward in our atmosphere and farther away \
from earth, the air grows much thinner and tne pressure i
lessens. The higher up we go, the less oxygen there is in
the air. It is very hard to breathe at these higher
altitudes. . .
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Also, as we go higher, the air dets colder.| The colder
it gets, the less capable the air is of holding water. The *
weather we see -- rain, fog, clouds, and snow -- 0OCCUTS .
before we reach 20,000 feet above the earth's surface.
Forty-five miles above the earth, all oxygen has
disappeared. Only small amounts of heliumvand hydrogen
exig¢t up he{e. , &

'EARTH'S ATMOSPHERE: FIVE LAYERS N .

The atmosphere is divided into five different layers.
The . five layers are: (1) the troposphere, (2)
stratosphere, (3) mesosphere, (4) thermospherey and

(5) exosphere. Each of these layers has a set ,of special ;
characteristics, like fingerprints (figure 3-2). ] &

. The Troposphere.

The first layer, closest to the ground, is called the
troposphere. The tyoposbhere is 5 to 11 miles thick. It ‘s
thicker over the warmest places of the earth, near the
equator, and ehinner over the colder places, like the North
and South Poles.

, In other words, the troposphere is where we all,livé.
The ‘air in this 5 to 11 miles is constantly mixing and
turning. Water vapor is trapped in this layer.

It is because the air here contains water vapor and .
because the air here is constantly mixing and turning that
. we get our different weather conditions on’'earth. Weather
is simply the kind of air that is present in one part of the
troposphere, When we say we wish the weather would change
we are really hoping tnat a different parcel of air might
arrive., )

Because the troposphere traps all the water vapor,
clouds form here. How does @ cloud form? Let us say there .
is a parcel of .hot wet awr resting over.the equator. Hot
air always tries to rise. This process is called
convection. As the hot air rises, it begins to cool and .
when it cools, the relative humidity of the air parcel’
increases. When thelrelative humidity of the air reaches
100 percent the air can no longer hold the water vapor. The
water vapor condenses into tiny liquid drops and a cloud is
formed. . /

As the hot air begins to rise, it leaves an empty
space. Colder air rushes in to fill the empty space. .This
is a simple example of air circulation. . :

>
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The Tropopause

There is a border zone of _air over the troposphere. It
is called the tropopause. It 1s divided into three
overlapping areas -- tropical, extra-tropical, and ‘Arctic.
The height of the tropopause varies. It has a height of

about 10 miles at the equator where there is great heating
and upward movement of the air which is created by
convection. But it has a height of only about 5 miles at
the poles. v ‘

There are currents of air up in the tropopause called
the jet stpeams. These streams occur at about 20,000 to
40,000 feet and move from west to east at high speeds.
Discovery of the jet streams was important to B-29 bombers
during world War II because they flew at an altitude of
about 4 miles. By getting into a jet stream of 300 mph,
they increased speed, conserved fuel, and shortened their
flight time. In a sense they could ride the stream. Of
course, the bomber€ needed to avoid the streams on their
return flight in order to avoid heavy resistangce.

The Stratosphere

Just above the tropopause is the stratosphere. The
stratosphere reaches an _altitude of 30 miles and contains
almost no water vapor. Also, the temperature is a constant
-40° to -50° F. Therefore, there are no/clouds and there is
very little upward or downward movement/of the air. It is
because the air is so quiet here that modern commercial
pilots like to fly in the stratosphere when not using the
jet streams. ’

*

. Since about 1970 scientists have started to worry &iPUt
supersonic transport planes flying in the stratosphere. The
scientists have shown that in the upper edges of the
stratosphere there is an ozone layer. ' Ozone is a gas that
is formed from oxygen. It is important as a profective
shield for the earth because it absorbs ultraviolet rays
from the sun before they can reach the earth. Too much
ultra violet light causes skin cancer. Scientists point out
that the jets' supersonic engines release nitrogen oxide
gases in the ozone layer. These have a chemical reaction 'on
the ozone and destroy it. Because the stratosphere has no

.water vapor and, therefore, no weather, the nitrogen oxide

stays in the ozone for a lon\time. In 1975 the United
States National Academy of Scignce made an alarming report.
They ‘gaid that unless the superfonics' engines could reduce

180

[t B

’ ’l)

e




thé nitrogen oxides, a large fleet of these planes could . ¥

dest¥oy the earth's protective ozone layer. )

Chemosphere (Qzone Laye‘i

the chemosphere (also kpown as the ozdge layer). It

‘ B
A small transition zone just abogg’the stratosphere is
starts At 10 tog 15 miles ‘above the earth. As discussed

before, it is very important for-the protection 1T gives US
against ultraviolet rays. .Because we know so little about
this aTtea, scientists sometimes classify it as part of the
upper regions of the stratosphere or as part]of the lower
regions of the next major zone, the meiasphere.

The Mesosphere

The mesosphere starts at about 30 miles and reaches, an
altitude of 50 miles. The ‘temperature here goes from 30°F
at 30 miles to -100° F at_50 miles. In other words, the
temperature will drop 135° in just 20 miles! At about 70
miles altitude the temp§rature again begins to rise.

The Thermosphere

The thermosphere is the next highest layer. It is here -
that the air is thinnest and electrically charged. It?*is
also here that most of the radio reflecting particles exist.
It is very hot in this layer.

Collectively, the stratosphere, mesosphere, and “
thermosphere are known as the ionosphere.

The Exosphere 4

The exosphere is the highesft layer of our atmosphere
before outer space. oIt begins at 500 miles ana goes up
until about 18,000 miles. This must be a strange place. #
The temperatures here range from unbelievably hot to ~=
unbelievably cold: 4,500 F in daylight to -460° F (near
absolute zeTo) at night. \\Q_

’Up here only helium and hydrogen exist. The atmosdhere
is so thin sthat if you pulled all the air molecules ina 10
mile cube tlogether, collected them, and pulled them downg;o’

S
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. .
earth, they would not fill the eye of a needle. The air
particles here are charged with electricity from the sun.
The electrically charged particles are concentrated in two
zones at about 2,400 miles and 9,600 miles. These zones are
called the Van Allen radiation belts. It is only since-
1958 that we have been able to use satellites to study these
belts. These belts of radiation are weakest above the
earth's magnetic poles. Manned space ships must go through
these weak spots, called "escape zones," if they wdnt to

Teach OUteTr 3pace. You might—say that—these “escape zones'™ -

are our only doors to outer space. The exosphere is the
last and highest layer of our air ocean. From here we enter
outer space.
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\\_MESSAGE

t‘

Figure out’ the message by transferring the 1etter from the numbered
Blank abbve to the ‘blank with the. correspond1ng number. .

Drops on grass in the early morning:

»

The vast ocean of air surrounding us.

The main g;;\1n the air closest to
the earth. - .

-»

The area on the earth.that has the greatest
amount of water vapor.

- 3

Another name for water vapor:
Relative humidity is dependent on this.

What- you must do to solve thjs puzzle.
et W

L

Clouds form in tRis layer of the atmOSphere.
The jet stream occurs here. ‘
o~
Ty zone layer is in th1s part of the
atmosphere.

14

The highest 1pyer:of our atmosphere.,
, v
Anoéher name jgr humid%ﬂ}.

i
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S ' THE WEIGHT OF THE N

'. ** when we talk about the weather, we are really ~
talking ,about the air's weight, wetness, movements, and \
heat. ** o . .
(

Man anthQther air-breathing animals can only live in
the lowest 20 miNes of the atmosphere. Here all of the air
pverhead presses wihwith a force of 15 peunds per square
inch. OQOver millions of years man has learned to adapt to
this préssuie. This pressyre is called air pressure. If
man climbs high into the mbuntains, he realizes.that the air
is thinner and air pressure is slightly less, Man is so
used to nearly 15 pounds perssquar® inch, his body feels
strange in higher altitudes.= | ‘ '
Scientists weigh a column of 3ir by using the
barometers The most common barometer uses mercury and
WOILkS l1ke an old fashioned balance scale that nas a pan on
either side aof a cross arm. You have probably seen the

y Oh the other side=you place exactly measured weights until
the two sides balance. Then you know exactly, how much the
‘ grapes weigh (figure 3-3). .

The barometer is used to find.ut now much a column of
air weighs. The original barometer did this by taking an
empty 3 foot long glass tube,sealed at one end and open at

‘ “ the other and-filiing it with mercury® -The tube looked like
a long thin test tube. The filledg tube was then turned

‘ upside down and placed into a large bowl-of mercury. Then a

strange thing. happened. The mercury. in the tube kept
falling until the weifyht of the mercury in the tube balanced
out against th® weight of the air p;gaging on the surface of
the mercury in the bowl. So the length of that much mercury

. * .in the tube was equal to the air's weight pressing down on

the surface mercury in the bowl.  The resulting empty space

. above the tube's mercory *is a vacuum. This reading was

taken at sea level.(figure 3-4).

» ' .« scientists now knew how high the mercury in the tube
.Tosé at sea level. 'And so they could measufe differences at
other "altitudes and at other times of tHe. day. The.heavier

rise. When they took.the barometer up’'to the tap of a high
mountain, the-mercury 'in the tube fell. ©So the gcientists
"knew that the true air pressure at higher altituces was,
lower. ‘ ' . ST,

. \] » - K ‘

G

the air pressure, on theﬁpdtside;\the trigher, the column would ~

Galance scale. On one pan you ptace an objeet, like grepes.— - ——--

N
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Figure 3-3. Ba'l‘énc'e Scale
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You would expéct this to be true since you know that
e higher up you go, the thinmer the air is.

The barometers in use today are just improved forms of
the original: The modern tube has careful measurements.on -
it. 1o the United States, the barometer tube is usually
marked in inches. Countries that use the metric system mark
their parometers in millimeters. So if we say that the
barometer measures 22/?2 inches (or 760 millimeters) we @re
really saying that the pressure of the air supports a cobkumn

. of mercury which is 29.92 inches long. 29.92 inches (760

millimeters) is the normal pressure a& sea ltatitude 45 ,
degrees. -This is called the normal atmosphepe It is a¥so :
simply called one atmosphere. >

LY

*
)

&

There is another unit of measurement coemmonly used. It

,is called a bar.
in mllllﬂeters

Barometer measures- are sometimes marked
A millibar is a thousandth of a bar.

/

-« The Navy uses tre mercurlal and tne aner01d

barometers. °'Thge

metal box with a.

foldlﬁg up under,
The BOx responds

aneroid barometer is really a flexible

vacuum inside.

Tne box is kept from
outside’ air pressure- by -a spring 1n51oe
to outside \air pressuré .by pushing 1n

the most important cause of the weatner.

This movemeﬂt.ls recorded by a hand (llke a hand on a clock)
which moves over a dial. . .

There is also a modern instrument called,a Rarogrdph.
It is simply an aneroid barogeter that makes a continuous
record of parometric pressure. . ,

"All of these different forms of the oaromoter record

the air's wyeight. . .
THE TEMPERATURE OF THE AIR !
4nyone wnc has gone to a picnic im the warm sunshing -

ang run nome from the same picnic In a colo rain kpows that
the weather changes. But now? Most of theochangﬁz in the
weather are caused by changes in the temperaturet Heat is

]
* HOW HEAT WORKS

when you stand in front "of a_fireplace, you get hot.
Tne heat you are- feelifig comes from t burning coals. the
coals are losing their heat anag it moving through the air

.-
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toward you, If someone stands between you and the fire, he
will receive more of the heat. The heat he feels.is
radiant energy. Scientists believe that every object ine
the universe acts like the sun. Every object, hot or-cold, .
can give up its energy im this way. For,K example, the earth
is giving up some of ;;gnenergy day ang night. The loss is
.called "cooling by radfation." ’ )

.

The sun heats the earth. Its rays tace down into our
atmosphere. Some of the rays are absorbed by.the gases in
the atmosphere.. Some hit clouds and are flipped back as -if
they had hit a mirror. Some almost reach the earth's crust .
but instead, hit the shiny dome of a building or a bridge
and~bounce back to the sky. And some hit the earth and are
absorbed. On an average a bit less than 50 percent of the
sun's incoming radiation is absorbed. The earth heats up
quickly especially on sunny days. But it only neats up on
its surface, about four inches deep. So the earth is a very
good absorber at its surface. But it is also a good

__radiator. At=night when the sun goes down, the earth
radiates much of its Stored heat back into the sir. :

But the neat does not gg all the way upward and back
into space. Instead, the water vapor in the air stops it.
The water vapor acts like a one-way stop .sign looking down
at the earth. It holds the heat gained from tne sun close
to the earth and only lets the heat escape slowly. Tne more
water in the air the more this plankef works. Farmefs know
this. They like moist and cloudy nights. They know that
tme warmthl ¢f the -day will stay on tnis kind of night. 8ut
these same ‘farmers fear clear, dry, cloudless nights because
the warmth of a 60° F day can drbp to freezing in Just a few

_hours. - ) ' '

Some ‘of the sum's rays aiso nit tne ocBansf The oceans
~gain and lose heat slower than the land. At night the
oceans lose less Heat. Of course, the air above tne ocear®%
is also much wetter than the air above the land so the ocean
heat~that is lost 'is held down more completely. Tn€ air
above the-oceans, then, is warmer @han the air above
surrounding land masses.

So we see that the sun strikes the different surfaces
of the earﬁh and is absorbed "and lost at different rates.
As a-result',
garth have very different temperatures.

P +
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" the air masses apove differentslocations dn tne |
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Now it is a law of nature that warm air is lighter and
cold air heavier. So warm air rises; cold air falls-and .o ‘
flows toward the warm air (figure 3-5). The result is '
moving air masves (winds), the transfer of heat, and what we .
generalty call weather. And the sun's heat is tne reason’ -~
for it all. o .

-

MEASURING HEAT -
. : ¢
Since heat plays the most important part in maKing the
weather, any observations about the weather depend on
carefully measuring temperature. Temperature simply means
the degree’of hotness ot coldness measured on a definite
-scalef. ) '

The thermometer is the instrument @sec to measure
temperature. It is like the parometer in that it is a glass
tube filleg with liquid. But nere tne similarity stops.

... TIhe top of the thermometer's tiube is filled with air. 1Its
liquid is alcohpl or mercury. The liquid expangs when "it-is-
heated; and gets thinner wnen it-'is cooled. When it - . .
expands, the ligquig needs mOIE roOOM and so tries to escape '
the pressure ofs the sides of/the tube. It goes up the tube.

“ Tne opposite occurs during c oling; tne ligulg relaxes and
moves down tne tube. :

\‘. «

.// P Thermometers can use two different measurement scales
(figure 3.6). Tne first is calleo the Fahrenneit ‘
the rmometer (F). Tne temperatur of melting ice is called
320F and that of boiling water, 2&2°F. . Tne Fahrenheit

b . RS - - P . .
‘ thermometer is nos 1n common UusSeé only in English-speaklng
’ . countries. On the Centigrade scale, the second measurement, ' .
the freezing and boiling points of whfer are 07C, and 100~ C, .

respectively. On Both the Centigrace, sometimes called
Celsius, and the FaHrenheit &thermometers temperatures ’ -
Delow the zero are written with a minus sign A change in

temperature from 32 to 212, peing a cnangekok 180 on the

’ Fahrenheit scale, corresponds to a cnange of 100 on the -
Centigrade scale, Qaking'each Fahrenneit degree equal to 5/9
o of a Centigrage degree. The following formula may be used
ts convert from one scale to another: :
. .o o~ .
C =5/9 (F-32) © «
' | F = 9/5 (C+32) ]
- ' ° A .
. . N . “ .
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WATER IN THE ATMOSPHERE

Earlier we said ‘that weather was caused by water vapor
in the atmosphere being affected by heat. There is more
water on the earth than any other substance. Almost 71
percent of the earth is covered with water and some of the
seas. are 30,000 feet deep. Only a tiny percent of this
wate; goes 1nto the air but this percent is the 'most
important water in the world. This water vapor exists in
the atmosphere for many miles and acts as a blanket for the
earth holding the warmth gained from the“sun. As liquid
droplets, it turns into our glouds and fog that make up much
of our weather. As rain and snow coming back to earth, it
brings ud the precious water we need to survive. ’

T -

Most of the water vapor gets into the atmosphere by
e«aporation from the main water bodies of the earth. If
you've sgen a pan ofxvater heated on a stove you've seen.an
actual experiment .in -evaporation: .

water also get4 into the air by transpiration. An
amazing amount of water transpires (evaporates) from the
leaves of green plants. A 51nglé apple tree may move 1,300
jallons of water. ihto tne air in a six month growing spason.
ks moist ‘air rises, it slowly cools. Finally it coo#®s so
much that its relative humidity reaches 100 percent. Clouds
form, and under certain conditions rain or snow falls.. Tnis
eternal ,process of evaporation, condensation, and .
precipitation is called trme hydrological cycle (figure
3-7). ;
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STUDY QUESTIONS:

v . .
1. Air pressure,is:,

a. air's hotness.
b. air's wetness.
c. air's weight.

2. Normaj air pressure is approximately:

. 10 1bs per sq.
15 1bs per sq.
15 ozs per sq.
10 ozs per sq.

Q.0 T o
e o

inch.
inch.
inch.
inch.

-

3. " In a mercurial barometer it is important that there.is a vacﬂ:;/;bove

the mercury column so that:

a. only heat can cause the mercury to rise.

b.  nothing interferes with the up and down motjon of the mercury
c. there is no downward pregsure on the column.

4, . When the mercury in the tube of a mercur1a1 barometer beg1ns to fall

we can guess that the air pressure is:

a. increaging.
b. decreas1ng

c. remaining constant.

5. The most important influence tn weather is

6. Weather is caused‘by
affected by heat.,

.7.  Water vapor serves two important uses.

a.

¥

b. .

What are they?

v

.in the agmosphere being

T3
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8. " -The_amount of-water vapor in “the”air is cal]ed~"hum1d1ty The
"relative humidity" is the amount of vapon the air is holding ex-
pressed as.a percentage of amount the air could hold at that
particular temperature. Longat the chart below and answer the
follpwing questions. .

a. When air with a g1ven amount of water vapor cools, its relative

. Jhumidit . . {
b. 86°F 1§é§ turated when it holds . grams of water vapor per
™ cubic meter. ‘§%‘,< .

Whén does water vapor reach its dew po1nt?

What is the difference of grams per cub1ci$eter between saturated
air at 689F and 860F?

e. - What is the relative humidity of air when the temperature is 61 F
and it 1s holding, 7.27 grams of water per cubic meter?

(g}

(o

) TEMP. ‘ , RELATIVE HUMIDITY . -~
86°F 16% 240 31% 4 A5% . 57% 1004 |
68°F 28% . 42% 54% 79% ', 100% . "

\ o [61%F 36% 53% 69%  100%
“lse% s 7m - 1004
% e w0 o |
32°F 1008 -
. ' T s '-1.27 941  13.65 '“17.3i‘ 30.4-
.. ) - Grams of water vapor per cdgic mefe?“

9. The temperature to which air must be cooled for condensation to occur

is caT]ed ) ' .
. a. the dew po1nt )
. b. the re]at1ve hum1d1ty . ) .
oo c. 00C: ) - ‘ ) '
10. When water.vapor is added to air: ’ ; - A{)
a. thé/air becomes less dense. .
b. “the‘air becomes densef. R
c. the temperature rises~ _ . v ) . -
| d. the air cools. &
k‘ ‘\}‘ S v, ’ - ~ ‘ g . . -
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- ‘ ~11. Afir masses above different locations on, the earth havesdifferent temperatures
° . because: Co- s

.
AN :

a. the sun strikes the earth at an angle.
b.  the earth rotates on its axis.
A ot heat is lost apd absorbed at different rates.

12. Warm air masses (yise, fall). Cold air masses (%al], rise) and flow ;
towarg the warm air. ‘
13. The-degrée of .hotness or coldness of the air is measured by: . .
. | a. - barometer. !
. b.  bdrograph. < ‘ N
[ hermometer., : I
’ {
14. Name the 2 different measurement scales thermometers use: y ) | .
. M g ’ y ’ . / -
2. ~ /g)\ ¢ C \\ 7 *

15. What formula is used to convert from one scale to another? ' \

-
‘. . VOCABULARY SKILLS: ‘ : ’
Define the following words‘according to thé definition given in the text.
1. **One atmosphere ) 7. Radiant enérgy ' , ’
. . . /
2. Millibar \\ﬁ . 8. Celsius_scale
3. Bar ' . 9. . Fahrenheit scale .
4, Mercurial barometer ‘ 10. bew paint
5. Aneroid barometer _ 1. Hydrological cycle
6. Barograph .o . 12, Transpiration
. e
A
» . /. ' l%‘
. S 7 . . :
\\‘ ) \ _
e - .
%




Each of the words below is hidden in the puzzle. Find and'circle them.
Words may be' backward forward, horizontal, or di#gonal.

.

"VOCABULARY WORD SEARCH

. - . J ol
Y 2B A*R T.S. T R Q P E D Bf} I 'K J E
SJ’“*”' B U 0 I T E A R A Y J 0 N M L F 72 °
o CC D AF o CoM N AN K P AR G OR A B L
0O N N C L A O N O AN C LA Y M= I J ?

H A 0O P P'Y D I V H D D A Vi 0 N,W

F 0T R C H S R & S E M A I L L H I )
T C D UR T I A S C X R E L A Y E T

) T N E R B I K T D E WK E I M N L0,
K AT H .Y 3 0 I A N P H 0 M E I T 3
.. N _

I S I T R-A E O H E 0 H'T E R E H W

Loy 0 Uy JT EN 0 0 1 D A D M 0 M I
0O 6 R A D I A NT E N E R G Y Y R

L
.. : , .
ONE ATMOSPHERE | ANEROID K
MILLIBAR BAROGRANf - v
BAR - oo IANT ENERGY ~ :
. BAROMETER : CELSIUS SCALE -
DEW . N ~FAHRENHEIT -
POINT c TRANSPIRATION
~ 0 TToar res .
09 . ro F rL - ‘ T KX

v'g v &4 .




BRAIN TEASERS FOR CLASS DISCUSSION:

1. . Find out if your body canh-measure temperature.

' ‘ Use three pyrex bowls. Fill one with hot water, the second with voom
temperature water, and the third with ice wajer. ‘While one student
places the fingers of his right hand. in the-&i;?water (cautiously), the

. second student should do the same with ice wa The fingers should
. be kept in the bowls for about one minute. At the end of the minute,
E— ' both students should move their right hand fingers into the third bowl
(room temperature water). Each student should describe the water in
the, room temperature bowl. How does it feel? What is the basis for
each student's description? . How could-you get a more accurate .
N description of the temperature of ,the water?

A
’ -

- /‘ - ’,
, s : )
2. 'Determine the effects of pressure on air movement. : :

Inflate a balloon about half full of aire —HOTd the opening tightly
- closed with your hand. Where is the air pressure greater, inside or
outside the balloon? Hold the balloon but release the epening. Which
direction does the air flow, from balloon to the room or from room to '
the balloon? Does air flow from a region of higher pressure to a,
_ region of lower pressure.or from a region of Jlower pressure to one
. where the pressure is higher?

k - -

3. Observe how rotation.affects air pressu?e.

Fill a gallon jug with water. Turn the jug Op3Nde down and watch the
-3 ‘ water flow from the jug (into a sink, of tourse). Also note the way
‘,air enters the container to replace the water that leaves the bottle.

) Refill the container, and ‘this time quickly move the jug in.a circular
¢ . path immediately after the jug is inverted. Observe the air entering
- and the water leaving thg jug using this method.

o,

~Which method was most effective in getting air into the bottle? That
is the same way large quantities of unstable air move,a]oft_quick]y in
a violent storm like a tornado. .

’ ‘s




. h - CLOUDS o
. . ** The gontinuous moving and turning of’air partly
) explains the existence of the diffgrent kinds of clouds. **

-

’ .
"I am the daughter of Earth and_Water,

and ‘the nursling of the Sky; . -
1 pass. through the pores of-the “Ocean

) . and Shores) \ &
I change, but I cannot ?ie." . c
[ v - {\
s h . hi ~
e ‘ﬁhe English poet, Shelley, used these lines to describe

" the seemingly magical formation of clouds. Clouds are .

= everywhere. Seldom is-the sky without them. Singe early
times, farmers, fishermen, and sailors have used clouds to .
predict weather: - )

In~the preceding text we Aave discussed water vapor in
the air and called it humidity. " We have defined relative
humidity as a percentage ¢of the amount of vapor the air can
hold at a given temperature. Now, we shall discuss the

= rormation of water vapor inta clouds, cla3sify them Dy name
and describe what kind of weather they.may predict. -

‘ As you know the- air is continually moving and turning.
This movement partly explains the different kinds of clouds
we see. It also explains why all clouds do not give us
. immediate rain. Basically, the water droplets can take
three paths after they have formed. These three d%pend on
the temperature of the air.,and its movement (wind). = '
: ) . R .
< 1. Some dgoplets'may bump into others and Join with '~
them until they get so big .and heavy that they
fall to earth as.rain, snow or sleet. .

or
. .2. The droplets can reevaporate, witn-the vapor
- carried higher into the atmosphere. .- .

¢
~

3. .The droplets can rise and freeze into ice crystals

E

and form high altitdde clouds. .. .

s

.- KINDS OF CLOUDS

In 1803 an Englishman named Luke Howard thought of-a .
grouping system for clouds. Howard's method is the basis of/

4 20l
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\ § N a ‘.
our modeTn group&hg system. Howard used Latin words to ' '
describe how the clouds looked to hin.

He put clouds into four-basic groups.

' . 1. Stratus. These clouds looked like they were .. _
arranged in sheets or layers. (Latin for~"layer"
is stratur.) .

2. Cumulus. These clouds looked like.they were huge

piles or heaps of cotton. (Latin for-"pile" is
- < cumulus.) ' ‘
' {

3. Cirrus. Theseg clouds lQOked like thin feathers

or hair. (Latin for "halr" is cirrus.)

4. Nimbus. This fourth division shows 1f a cloud has
a form of water falling from it. The word
"nimbus" is joined-with otner cloug names to >
indicate the presence of water. (Latin for "rain
cloud" is nimbus.) So by compining "nimpus" with .
another cloud name, we are sayirig tnat tne cloud

. ) is causing rain, snow, &r sleet to fall.

Therefore, a cumulo nimbus cloud is a cumulus
cloud tnat is causing rain. .

These shapes of clouds occur at different altitudes.
The height {altitude) of the cloud is a second way to talk
g

about it. he altitudes are Hign, Midcle, Low, and Towering ‘
(a very hi cloud that has its base in tne low altitude

area and its top in the high area). Because it is so tall, , .
i't contains many different winds. ' ' )

Following is a list of the ctouc families and tneir
members (Glgure 3-8). After each name 4s a short
descriptioh of the cloud ana the kinc of.weather it trings.

- FAMILY I. High Cloucs - 20,000 ft. anog above

1. Cirrus: tnin, feathery made of ice
crystals. In scattered patches,
shows cold anag clear weatner. In
parallel l4nes, violent cnange iny
weather witnin 36 nours

2. Cirro-cumulus: thin, patchy wave-
like patterns, showg rain or snow in

, 24 hours :

3. Cirrogstratus: filmy cloud covering

’ the sky, shows-clear and cokd

weatner.
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ramiLy 11 Middle Clouds -.4,500 to 20,000 ft.

‘ - . 1. Alto-cumulus: gray or whitish layers .
) ) like sheep's wool shows rain witnin
24 hours , ’ ’
2. Alto-stratus: dense sheets of grdy-or -
_ ) ! blue, snotZ/light rain in 26 hours. ' .
FAMILY III. Low Clouds - Surface to 6;500 ft. / -
. . 2 '.1 \i ) ’
’ - . 1. Strato-cumulus: rounded puffy layers,
. [ v , shows no rain out orings.bad . .
weather . ) )
2. “Stratus: gray'layer, orimMjs drizzle .
3. Nimbo Stratus: dark, shapeless, 5 Tt
¢ " blankets tne skies, oprings heavy rain
OT Snow. - .
»
FAMILY 1V, Towering - pases starting at 100ut 1 600
g ft. and tops as high as LO 000 ft. o

\ 1. Cumulus: dense, ouffy, giant white® -
. cotton, brings good weatner
- / 2. Cumulo-Nimous: dense, towerlng,-oark
brings sevgre thunderstorms or
tornadoes in summer. ,
Each of the above tells something about the® aﬂéosphere
! Each is a clear bildpoard if you know how to read it. For -
.'exampl , cirro-cumulus ang cirro-stratus (both high clouds) ) 3
occur in tnhe front of a storm center and show that it is
coming. Nimbo-stratus (a low cloud) brings Stedoy rain or S
snow. It brings bad visipility, low ceil-ings, and often «
icing conditions. Cumulo-nimbus (one of *the towering -
clouos) means violent weather: ligntning, thunder, hail, :
downpouring rain, and very high winds (figure 3-9). The
rain storm. that comes with cumulo- nlmous may create great

destructlon

s

- 2/ s FORMS OF WATER (PRECIPITATION) NS .

} . - RAIN

~\

I3 .-

The water droplets in a cloud are-tiny, so tiny that
you could not-see them without a microscope. They are e
1/2,500 of an inch in diameter. They are°too light to fall
to earth WBut these droplets bump,-inte-one .another and
join. This is called coalescence. When the drops get to s

¢
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Figure 3-9. Cumulonimbus Presentation (Storm Covering)
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be at least 1/125 of an inch they are heavy enough to fall.
The most common coal® scence happens when ice.crystals and .
wateT droplets form neaT one another in a high cloud. The”
droplets Qvaporate back into water vapor. The water vapor
bumps into the ice grysitals and condenses again but this
time as snow or ice pellets. These are heavy enough to fall
towards the earth., As they fall thr0ugh the warmer air at
lower,altifudes, they melt into large water drops. These
reach the earth as rain. . .

- © SLEET, HAIL, SNOW,

FOG

Sleet is really half-frozen rain. It forms w&;;:;rops
fall through a layer of freezing air. The rain will not
freeze unless it comes into contact with some hygroscopic
nuclei, dust.-+ Only then does the rain partially freeze.
When it hits the ground it freezes. <This nappens in winter.
It 'is dangerous, 1ts weight has been kﬂOwn to crush cars and
destrqy trees. -

?%hly occurs in tnhe summertime and is commonly.
connecte wi¥h thunderstorms. This is because hail can @nly
form in very rough air. A piece of haxl is really a serles
of ice circles, one inside the other?. One circle is ¢le

hard ice and the next is soft wnitisn ice and so on. H il o

pellets are formed in the nigher parts of cumulo- nimbus
clouds. As the frozen drop falls tnrough the cloug,.
collects a coating of water. But pecause offthe strOng
winds within this giant clouc tne pellet is tossed Dack
upward and the water freezes into anotner ice layer, This
goes on with tne pellet falling _ang geing tossed back up

‘'until it is heavy enough to fall down thr0ugh tne lifting

power of the wind. Then it falls to eagth. * Most of tne

time it reaches the earth as ice. Hails es of' four ‘inches

in diameter and weighing one pound nave often Deen recorled
by meteorologists. Hail can be terrloly oestructlve,
especially since it commonly comes 'in summer nefore tne .
crops have been harvested. . :

/ .

Snow results from water vapor condensing at &
temperature. below 320F. Tiny 1ce particles form in this
way. They join and have enough’weignt to fall from a clouad.
About 12 in&hes of snow make the same amount of water as pne
inch of rain. But the wetter the snow, tne more water it
brings. This probably explains why pgople talk about. fine
powdery or wet snow.
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Fog is simply a big cloud lying close to the ground.’

/ F6g forms' when a mass of cool air moves in a mixes with

warm air that has a high relative humidity. /When the
temperature of the damp air drops to its de oint, fog is
formed. Of the millions of water droplets/that make up a
fog, each has a speck of dust or smoke as its center.

%o.to have fog,.three-conditions myst be,dresenﬁzgg(l)
moigt air, (2) a breeze, and (3) a combination of warm and
cod? temperatures. Fog does not give much.water to the -
egrih's surface; but it does give us a 'big prqblem: it
hinders visibility both dt sea, on land, and in’ the'air.
For sailors, fog has ®lways been 'a dapgerous enemy. It has
made navigation dangarous and sometimes impossible.

Fog occurs commonly at sea. When a mass of warm air
passes first over warm water and then moves Over colder
water, fog iz likely to form. This process ‘is called-

advection. Advection here means movirg forward. The ‘
heaviest fogs occur when two large bodies of water that are

next to each other have very different tigperatuies.

But no mafter where fog,occurs, the most important
condition for making it is the difference between the air's
temperature and its dew peint and how much ceoling 1
necessary to reach the dew point. An example woulS ée a
mass of air that moves onto the coast of England ing the

Sinter. The temperature might be !38°F with a dew boint of

36°F'. Therefore, only 2° of coolihg will be needed for fog
to form and cover the coast. *
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STUDY QUESTIONS: L . . '._ - ;
. N ¢ ' ' . $ . .
P 1. A cloud is defined as: - .. 3 .
5 - ) . . R 4 N ’
\ , a. mass of water vapor. T
S iny particles of dirt. . .
) ) c. both a and b. . . C ) IR e
- - . . : . - ~
.. . 2. a. Howis fog. formed and how is it different from a cloud?
4 * . ' N e y A
b. What three conditions must be present? .
. . * .
(1)
: S ¢ B -
: (8) . ;
. 3. As water Qroqlets ride air currents, three thinds,can happen? -
. a. evaporate, freeze, fall back to earth. :
b b. reevaporate, form ice crystals, cpndense.
- ' c. - reevaporate, form ice crystals, fall back to earth. - e
4. Name -the four basic groups of clouds: e ’ R >
a ' R .
C. — : - "
N M s R . ) A}
* N ! d. ) s ”
v ¢ L .
5. Appearance and altitpde together combine for still another grouping
\\ " of clouds. Name the four major family groups and list the clouds
found in each. ‘ ,
‘ Family I . . - .
4 ’ . a. )
LY b‘ Y '
c. ' T .
. Family .11 o . : ) ‘
A .
- a. S S .
b~ - {
Family III | R —_
' . a‘ . . ) . . , v '
, b. - . - <
c.

Family IV - A




. i - -
< 6. Look at the p1btures of c]ouds below and 1abe1 ‘them from the following -
11st

.

\ . 7
» Cirrostratus . - :

~« Cumulus . o ‘ ¢
; . . Cirrus ) .
*  Cumulo-Nimbus® 'Y . )
~ ) / . ;
. , N * - . . e
L

3 3 ' -

4 L (. - r

"/‘r
4 l--\
L

- A e RS
Do

3 /',j,\
5
e TN et T
> = =%
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\ 7. Look at the cond‘itwns below-and .identify what type of prec1p1tat1on
" s might occyr. The correct cho1ces are listed below:, ,
w~ / « - .
2. v Cool air moves 1n7d mixes with warm air-having a h1gh : :
N ~grelative humidity.d The temperature falls below dew point -
: and agent]e breez‘e}w b?owmg . . . .
-~ v - -
o © o b.-- In the w1ntert1me, the upper*an‘ is 0OF, water vapor condense's
o . and forms ice crysta]s\\and it floats to the ground ) )
. © C. Water vapor has condensed on obJects that have cooled below the .
’ condensation point of the a1r around them. Re]atwe humidity
. - has reached 1005 % . ~
TR T , &
d. HWater vapor changes d1rect1y to 3ce crysta]s on contact with
~an -object | .
L e. Moist air is cooled to the point where the moisture ‘condenses . ]
into heavy drops» The drop]ets grow to 1/125 of an inch’in .
diameter.~ The temperatur;g 1s 60%E
f. The .temp'erature is 98°F Cumylo-nimbus c]odds ‘are present.
v The wind is.Very strong within the cloud, ]
- '((1) snow (3)  fog “(5)  rain' )
' oA (2) frost - ., (4) ‘hail . (6) dew oo
X ) ’ I oy ) ’ .
' FIND THE MYSTERY WORD:  ° ° . S . e
‘ - 8. a. ® What it.1s called when rain. drop1ets
<. as, | 1.2 3.4 5 6 7 8 91011 -bump 1ntd each. ather.. - O >
AN \‘ - ) ) . . R -—
. . b. . VR What it is called when a mass of
", ' 121314151 §1 19 20~ warm air passes first quer warm
+ . : water and \Qen ovﬁr;_gﬁ_l.dgr water
- ~c __ . A ok big cloud lying close to the
- AN 122 23 : ground. .
S d. oS e height )
{ - 28475 26.27 28 29 30 31 . .
\."; R e, ' ___.______:______
€\ 32_334353637 3839404142 . . .
\ . Dust .
> BHBERTE o . :
.7 % Fi11 in the b.]anks above. Then find the number of the 1etters needed '
- + to fill in the word below. The' above words are all re]af‘ed grtd should
‘ « give.you a clue as to what the mystery word shoul
. MYSTERY : v 7 o . C
WORD : Y e .
<. 40 35 31 ]1840182612 6 1822 9 ' v, :
I e 211 o
gRICT .- . Tk \
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" VOGABULARY SKILLS: . ) . R _
~ - ’Define the f0a1oang words atcgrding to the definition given in the tgxt._i o
Vol - . . . L
’ VR P Rrecipitat}on.' \/, ‘, et . ) ) - - .
2. Hygroscopic nuglei. - oL ‘/;& -
4 ’ ) . A . F\\\ - . ’ ‘. ' . -
3. Altitude. o A, ~ >~
4, Coalescence, '
-~ ”, 4 v, X 3
- .5, Advection. \ \ T -, v T »
i , . ' . 3 . "

) br . . &
. _BRAIN TEASER: ' ‘
Rt ' «
¢ < Study thé{c]ouds, wind direction; temperature, and air pressure on a |
~given day and tfy to predict the weather on your observations. ’

b ¢ ‘ - e </ : ¢ ~
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’ | ) WIND AND WEATHER R
. , b o , Z‘ e ) ., - .
. *% Wind blows in different directions with different
' forces pecause of uneven atmosphetic pressure; i.e., forces
trying]to push air from higher pressure to lower pressure.**
. Ay

Air in motion is ®alled wind. Although we are unabple
¢ to see the wind we can see what the winds cajry -- leaves.,
dust, etc. = . ' .
v This was a great mystery to" ancient man because he
thought there was nothigg there. He did not realize that
the wind was ' Teally a weighty substance in motion. He aiag
not understand that rivers of air were really flowing atross |
( the sky in a different direction with different forces.

winds ane of fumdamental 1importance in makipg our
weather what it is. In the first place, the mgfion itself

is a weather factor of importance -- a quiet witterI's day

may be pleasant and a windy day may be disagregable. 1A the '
second place, the physical condition of the air\is targely a
function of its source and‘horizontal movement, .

A——

- " The wind®glows in-a different direction with different
forces because Oof uneven atmospneric pressures. You already
know that there are differént temperatures all over the \
earth. One area heats quickly while another heats more
slowly. With these different temperatures, the atmosphere
also has different air pressures. These pressures try to,
balance themselves. If ygu fill a child's balloon with air
and then relgase it 40U will see how different adr pressures
try to balance themselves. The air inside the balloon will.
rush out to meet the lower pressure air outside.” As you °
already know, normal air pressure is approximately 15 lbs.
per square inch. The air insidej,tries to reach this.
pressure. In a similar way, winds are cauys€d by the forces
trying to push air from higher pressure to lower pressure.

(@

DIFFERENT WINDS g

There are many kinds of winds. There are local winds
and global winds. Local winds are mainly caused by
convection (figure 3-10). Local winds blowing over the land
or blowing over the sea are usually shallow and go short

« distances. They do not stretch around the earth. Thesge -
local winds blow from a high-pressure area to a low-pressure
area. . N \

. I
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' The sun heat‘#up the land during the day. And the land,
-heats up the air. As you kpow the air then rises. When it
‘> rises, it leaves an empty place where the cool, heavier air
rushes in'to fill the empty place. The air rushes from high
‘pressure to low pressure. At night, the reverse occurs and
so the winds reverse their direction. Along the coastlines
of the tropics this process is as dependable as anything

. known in nature. It is true that the hotter the cliimate,’

C the stronger and farther the: breezes blow. You can compare
this process to water flowing down a hill. The greater the
differences inspressure (temperatures), the steeper the
hill. The steeper the hill the stronger the winds will -
blow. ’ .

The larger, more far-reaching winds really act 1ike the
smaller, local unes. But they act on a larger scale: they
travel much farther. In fact, they travel over the entire
earth. And so they are affected by the main influences that
govern the earth.

There are great pands of wind that dlow all the way.
around the Northern and Southern hemisphéﬁes of the earth.

; Like smaller winds our ggeatest winds are powered Dy a
difference in temperature. But in the case of the glopal
wingds, the temperature difference is betgeen the freezi?g
poles and the hot equa¥jor.

. 5 Basically, the air at the equator, tne Dolarums zOne€,

keats up higher than anywherg else on earth. As this air
heats it rises high into the atmosphere. Much of tne air
rises, expands, condenses, cools, and ereates huge thunder .,

. clouds. Here tropical storms §ccur often. This kind of
weather occurs for about 1,000 files north and south of tne
equator., ’

¢

Spme of this equatorial air rises very high above the
equator and begins to flow toward both poles. By the time
this alr reaches about 1/3 of the way to the North Pole, it
has cooled and begins to sink down toward the earth's
surface. This sinking air forms an area of higher pressure
around the earth at about 30° latitude. In the northern
half of the earth it occurs at 30°N latitude; in the-
southern at 30°S lafitude. These are sometimes calleu the ¢
horse latitudes probably because during.the early days,

. sailing ships often became dangerously becalmed in waters on
- . this part of the earth. The weather was so calm, the
sailors tossed their heaviest cargoes over the side just so
) A
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the ships could be liéhter and take advantage of a tiny
breeze. The heaviest cargo was their horses. So these wind
belts are known as the "horse" latitudes. s ‘

At the same time as the equatorial air is making its -
trip, the cold polar air mzsses are beginnin® their trips.

It seems” as if the ais masses are moving in“two simple,
straight rivers. But the process is more complicated. The
rivers are bent as they flow. The spinning of the earth on
its axis from west to east stops the air from traveling
directly north or south. The rivers of wind are turned and
bent into a complicated system of wind.currents (figure

3-11). ~ - S 4

~
»

This is "known as the Coriolis Effect. In the v
Northern hemisphere all air neaded south is twisted and
blows toward the southwest and in the Sputhern nemisphere, y
the air headed north is twisted and blows northeast.

[

Meteorologists refer to win&s not by tne direction
toward which they are blowing but .oy the direction from
which they come. So, a wind blowing toward the southwest 1is

called a northeast wznd . <;:;
The air headed north s twi%ted to the.-northeast an o "

is called by meteorologists a southwest wind.

The winds that blow from the horse latitudes south 4 '
toward the equator are the trade winds. These are the )
steadiest winds known to man. They are called the "trade" -,
winds kecause the earliest traders rellid on them for .
constant, dependable weather.

The air flowing northward from the ho‘ie latitudes is
''also twisted by the earth's spin and flows ®o the northeast.

Meteorologists call this wind a southwesterly (or‘the

» Westerlies), again because of the direction it is coming
from.. These Southwesterlies are called "the Prevailing
Westerlies" and blow in a giant belt around the earth from
the latitude of northern Florida to the latitude of
Newfoundland. * In other words, the Prevalllng Westerlles in
the Northern hemlsphere occur from about 30°N to 55°N. Most ;
of the United States is included in this area.

‘ * ‘
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Most of the people in the world live in 30%t0 50°

" latitudes which are génerally known as the Iemperate Zone.
Both cold and warm air alternate in the Temperate Zone. As
_a result it is characterized by’ sudden changes in the
_weather. ) , c

There is another great wind belt enc1rc11ng the earth.
There are freezing cold winds sweeplng over northern Canada
and Siberia. These winds come partly from the North Pole
but also from.that first mass of air we talked about that
started at the equator. You remember that part of that air
rose into altitudes high above the earth. Some of it sank
down to form the Trade Winds. Some of it sank down to form
the Westerlies. And some of it went on to the top of the
earth where it sank. Here it was cold and heavy and formed
an area of high pressure. These winds bulge out to have a
‘northeasterly direction in the Northern hemisphere and a
southeasterly direction in the Southern hemlsphere These
winds are called the Polar Easterlies.

In summary, there are four major classifications of
prevailing winds: )

1. The Doldrums, the equatorial belt of light and
' variable converging winds ’
1

2. Trade winds, bands of easterly winds

3. Prevailing Westerlles, which provide most of the
' air flow over the U.S.

4, Polar Easterliew, a zone of poorly developed
surface wind.

Together th@gy form the general circulation of the earth's
atmosphere. .

However, there is also a=pattern of smaller wind
systems within the larger pattern. These smaller winds
occur simply because the earth itself is not the same shape
over its en ire surface. Oceans and land area do not heat
upg equally during the year.

Oceans heat up more slowly, but also cool more slpwly
than the land. As a result, in winter the water cools more
slowly than the land masses. Oifferent areas of pressure
are the result. And so we have smaller circles of air that
can be called "secondary" circulation systems In
actuality, we have small parts of the primary wind

circulation, changed and moved 1nto smaller circles of air.

A
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Looking down at the earth from a satellite we could see
tHe giant wind belts. But we could also see the other
circles of air spinning around. Some are spinning clockwise
(highs) and others are spinning counter-clockwise (lows).
Some are over the oceans; some over the continents. They
change'a bit as the seasons change but the same general
areas seem recognizable. In fact, they seem very much ke
throughout the year, and remain in the same place. Th are
so much the same, they can be named. Their names come from
the general regions in which they are faund. Together, they
are called centers of action. ~You can easily see why.
Some are high-pressure and some are low. They are centers
of action because as high and low-pressure areas, they act
as great wind machires. Often these wind machines decide
the weather for an entire nation or even an entire
continent. They bring cold and warm winds over far
distances' but not as far as the- primary, worldwide winds.’

HIGHS (ANTICYCLONES)

An easy way to understand these high and low-pressure
areas is to first picture the earth's atmosphere as a
closed-up room (fAgure 3-12). The windows are all sealed -
and the blinds afe tightly closed. Even‘the crack under the-
door is stuffed/with cotton. In this room, there is no air
circulating. The dust in the air settles. In this room the
air pressure is the same everywhere. There are no highs.
There are no lows. There are no temperature differences.
There are no humidity differences --.and,. of course, there
are no winds. -, . ) s-

Now, @retend that on a winter niﬁht, you opened one
window slightly. At the same time you 1%t the wood stove
that stood about five feet across from the window. What do
you think wguld happen to the air inside the room?

Above the stove, the air getting warmer and warmer
would rise and expand. Within a short time all the air
above e stove wolld be lighter than the general 7air in the
room. he air above the stove, being lighteg\/wquld be
exer less pressure on the floor under it. This air is a
mini re example of a 1low. -7 ‘

The air in the rest of the rgom, especially near' the
window, would be cooler and would be-squeezed down by its
own weight to the floor. It would be trying to seek a place
to go. This is a miniature example of a high. The air.in
the high would naturally flow towards the less pressurized

N
- i
-




: ‘ * . ‘e
P!
A] +
. ; K )
. y 7 :
/ ; .
7 ) \ .
¢
o ) (e}
: ; : .
; [~ T R .
i :
&
t = o d ' /\ -~ s .
~
¥
, - - . . /
(M A closed.up room. Stove is unlit'and window is shut. -
2 , A
%N .
s
. '
A a
» L]
‘ 4
, .
@

Air rises over hot stove. ¢

@ Cold air flows in through open window.

Figure 3-12. Example of Air Pressure
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low. Once it reached the low, it would get heated and rise.

of dourse, the areas of greatest pressure or lack of -it (and

also greater movement) would occur closest to the cold’air ‘
coming in “the window and the very hot air tising above the

stove. Imaglne these low and high areas in the atmosphere
multiplied in agea and yolume by: millions of cubic feet and

you can see how _lows gnd highs make a circulation system.

Local h&bh-pres ure'areas will develgp anywhere air
coolsy compresses apld falls. When & high-pressure area

‘forms, the air begins to flow outward to a local

‘clock is the Atlantic Ycean.

low-pressure system.

In the Northern hemisphere this air
spins clockwise. ’ . -

L4 A}

%Anyone who lives in the Eastern United States ig really
inside’ this giant spinning clock of air. The center of the
The outer ‘edges of the clock

are winds that touch at least 12 separate nations. The

‘'winds in this hlgh center blow from the northwest coast of

Africa straight ‘across the Atlantic Ocean to the east coast

of the United States. Then they go back across the Atlantlc -
to England, doyn the western coast of Africa. They have
completed their circle and will start again, This center is
known as the Bermuda ngh (figure 3-13). There are other

major high- pressure areas, most of which exist close to the

poles. There-is.a tonstant.high over Greenland all the time
because of its ice cap .

-

There are highs southwest of California and near the

Azores the Atlantic. And, there is one in freezing '
SibeTia. ~ . J &
. . N
LOWS

"There is only one stable low-pressure area on the
earth. This, as you would expect, is in the Doldrums near
the equator. There are, however, smaller lows found all
over the earth. Fox example, moving low-pressure areas are
frequently found jusW in front of the polar highs. These
areas are formed by the 1nteract10n of the cold polar air to
the north and the tropical “air to the south. These areas

are called migratory l-ow's (flgufe 3-14). .

~f

~

MOUNTAIN wryos AND VALLEY WINDS
’ As yaou've fiready seen, the different surfaces on the”
earth heat up at different rates. ese differences on a
gigantic scale effect the gl¥bal wind systemg and create
smaller but still very $izable centers.

- -
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) Low pressure belt ~ )
o High pressure kelf . ) S ,
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. Figure 3-14, Global High and Low Pressure Belts”
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on éﬂ’éven-smalléﬁ scale, the-same process holds true.
The heating and cooling process explains mountain and valley
winds. L '
on é;warm, éunny.day, mountain slopes are much-warmer
' than the air at the -same levels. This htating causes the

wind to blow upward from the lower valley.

The slopes get colder at night than the air around
them. .Then the wind flows downWard inta the valley. These
winds can reach very high speeds. ., :

‘

MONSOONS

The monsoon is a very strong wind that come v
.regularly., 1In some areas, like Southeast Asia, ?Re monsoon

comes to the land as regularly as summer or winter. :Again,

the process that creates monsoons is a result of high and,
low-pressure areas. As the millions of miles that make, up

the continent of Asia begin to grow Aot in the spring, the | .
ground dries out and gets hotter. At the same time, the

Indian Ocean is changing its temperature but more slowly -
than the land. And so the air over the ocean remains much

cooler than that over the vast land mass. As the land

continues heating, a low develops. The low over the land

draws the cooler, moisttre-filled air from over the ocean.

As the air pushes over the giant continent, it begins to

cool. It condenses, and rain begins .to fall in huge

"quantities, wetting the lands and irrigating, the crops that
provide food for the millions of people in Asia. It is

common for the southeast coast of Burma to have 200 inches

of rain from mid-May to September. Without the monsoons

millions of people would starve. Infthe winter the process
reverses itself with the winds flowing off the Continent

toward the ocean. ~ " 1 k

= ~ M i

i THE BEAUFORT WIND SCALE ‘ /
Recall that the instrument used to measure wind
direction and speed is called an anemometer. The simplest
form of this instrument, you remember, is the weather vane. -

The .Navy uses the anemometer all the time, Practically
every commissiongd vessel carries an anemometer. The wind
speed is recorded in knots.

1
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There is al3u a scale called the Beaufort Wind ®cale.
This was,_invented in 1805 by Admiral Sir Francis, Beaufort of
the British Royal Navy. After years of sailing, ,Admiral
Beaufort.drew up a scale of the winds according to how
& opowerful they were.. The scale runs from 1'ta 12 with 1
‘representing the lightest winds and 12 representing,

hurricanes and typhoons. He also described what the sea’ - .
’ . - acted like'in such winds and even included the height of the ‘
s waves. . ‘ N\ .
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@  stuov quesTions:

1. Study Fe chart below and label the winds by name.

- -

. SR
/
]
B .
/ 2. On the globe below, label the 9165a1 winds.
e
) : . a.
Vra4n b.
~ : /',/"/:/Tb) ¢ c
&K -
\ ——  _ Equator . ____ - e.
f.
“
: \ . L
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3. Why do the winds not travel directly from north to south? . ’
a. earth's rotation around sun. .

' b. earth's sp1nn1ng from east to west. op its axis.
c. earth's spinning from west to east dn ‘its axis.

4, True or False:

a. High pressure develops where air cools, compresses, and sinks; P
“and flows toward low pressure. T F

b. Low pressuré is formed between two highé of dififerent temperaturés.
‘ T F

5. Secondary circulation gystems of air are caused by:
a the shape of the earth's surface.
b. heating and cooling of land and water.
o both a and b.
) 6. Air must always flow (outward, inward) from a high pressure apea.

7. Complete the chart below w}th facts about highs aﬁd 1ows;

. o
Highs N Lows
Meather ) P y
Air Circulation ' .
. N
Winds
. W,

' Temperatures * ' .
—_—ae™ N

8. The belts of high pressure found at 30°‘north iﬂ) south latitude are called:

‘a. trade winds

b.  Doldrums. . g ) . ‘~ ”,///

c. horse latitudes.

]

» 9. The most steady wind belt in both speed and direction is the:

(—“\‘N\\ “a. trade winds. ‘ - . o

a
b. prevailing westetlies.
e polar easterlies.

’ IOA/?;e Beaufort Wind Scale measures:
a. how winds change. '
b. what direction the wind blows. -
c. how powdrful the winds are, ‘ ‘

b O l ) \ i .:1(/) 226 ‘ .
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11. An area of the world in which monsoons occur regularly is:

. a. - Southeast Asia, :
‘ b. South Ameriga. .
c. South Sea,Is1§nds.

-
4

12. Winds are caused:’b'y: - ) N

" a. - forces tr}fng to.push ai™from a higher pfeésure to a Tower ﬁ}essure...
# b, forces trying to push air from a lower pressure to a higher pressu
~¢c. the heating.and ¢ooling of the earth's surfaces at a consistent rate,.

. -
N 13. Thé larger winds.are affected by: :
a. the earth's rotation. o ' -
b.s differencé in temperature.
c.

.both a and b? 4
) . . P - \ \
_ 14, What creates.a mgnsoon? - \\
[-] R s -
a. high pressure over' mountains. ‘ ér‘
o “be  low pressure over ocean and high pressure over land.
- * ¢, ‘’high pressure area over the ocean and a low pressure area
- over the land.’ e .

15. Wind §peed i§ recorded in:

miles per hour {mph). =
‘miles per secend (mps). '

a0 oo
1

knots. .
fathoms. | - " - N X
VOCABULARY SKILLS: N
.t . . .
Define the following words according to the definitions in the text:
v .o
, 1. Coriolis Effect: 4. Horse latitudes.
2. Temperate Zone. . 5. General Circulation.
3. Migratory lows. " . ’ 6. Centers of action.
BRAIN TEASER- A : .
—_— ¢ .
Find out how cTimate affects mode ofe transportation. :Choose ;hreé
different climatic regions of the’world. Explain what mode of
transportation ygu would use in each area and give reasons for your
choice., > - '
L] T
. Collect old “weather sayings" and discuss if true or false.
Example: . "Red sky at night, sai%ors delight." ‘
“ ' Try to'estimate wind speed and direction by seeing how it affects trees,

e f1ags, etc. Were you successful? What could you doé to check your estimates?

. -
N

[
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FRONTS AND STORMS

. *% A front is a line that ‘divides two different air
masses. Its name depends on the type of air present and the
direction the air is movinmg. **

You already know that an air mass is a large body of.
air that has a partitdular character: temperature and
wetness. This character is shraped by the land surface or °
water surface over which the mass has formed and stayed,
often, for a long time. Over the earth there are many' areas
where swch air masses collect. WYou might'think of each such
area as a weather machine getting ready to distribute its . |,
product. But, of course, these air masses do not stay still®
forever. They move. Once these air masses (or weather
machime products) begin to move, each carries its brand of
weather with it. And when these air masses crash into one
another somewhere over the earth they.have a fight for
domination. Each air mass struggles to conquer the other.
Un{il one air mass wins, the weather in the area will be
bag.

. ) ’
.\ A front is simply a'line that divides two different
aiT ‘masses tnat have met in a head-on collision. When they
meet in this collisiony the area where they meet is called
an area of convergence (air coming together). Because-the
two ‘air masses are so different in character, they refuse te
mix and begin warfare.,K The frontal line can be very long --
50, 100, even 200 miles. The masses struggle against one
another and refuse to mix. They are like o0il and water.

A mass of cold air meves into an area dominated by
warmer air. The fight begins. If the mass of cold air is
‘large it'will eventually deminate. It is heavier and pushes

in, forcing the warm air upward.

Try to imagine yourself living in a city wnere this
change in weather is occurring. What would _you expect? It
is a nice day. The air is warm and moist. There are
cumulus clouds. But as the cold air mass begins to move in,
the winds, increase and the warm air is pushed upward. I
rushes up quickly. Now the clouds look heavier and darier.
As. the “front reaches the city, you are drenched with rain
showers perhaps for two or three hours while the air masges
battle. . s

s

Then the showers stop, the weather cools, the‘sky 1

L T - : . ‘
clears, and the alr feels much drier. When a warm alI mass
[

v
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approaches a colder stable mass™of air, the warm air, being

. lighter, usually goes up ever the cooler air. It is almost
as if the warm air has to glide up a hill. It spreads out ‘

and the result is that sometimes 300 miles.ahead of the .
center of the mass,‘}bere will be clouds, fath or snow.

You can see now why weather in the tropics or at the
.poles is much more unchanging than’in the temperate zones. .
After all, for vast distances In the Tropics or in the poles
_"the air mass is basically the same. But in the Temperate
Zones, frontal (battlezone) weather is' common.

N

The earth has primary areas where fronts are most
likely to develop. These are the Intertrgpical Convergence
‘Zone, the Arctic Frontal Zone, and the Pofar Frontal Zone.

. The first of these frontal "zones is formed in the
Doldrums, a zone of very light and irregular surface winds,
occurring between the belts of the Trades in each of the
hemispheres. In this zone, small air masses rise from the
: "surface partly because of the high equatorial temperatures
. and partly because of the slight differences in air masses
coming in from the northeast and southeast trades. Small
differences in heat and therefore in weight cause one’ mass s
to be forced upward on top of the other. The result is a :
little front called an intertropical(fﬁont. These fronts
produce short thunderstorms called squalls. A sailor in
tropical seas can often see four or five of these squalls in
progress-at the same time.

| s The Arctic Frohtal Zone -develops between the true
: arctic™air of the far North and the polar maritime air of
. the North Atlantic and Pacific Oceans. .

The Polar Frontal Zone:is formed by convergence of the .
Polar Easterlies and the Prevailing Westerlies. In other
words, this is the Temperate Zone and the polar front is the
place where the battle between the cold polar air and the,
warm tropical air takes place. During the winter the
contrast between the two masses is very strong and the
heavier polar air fights sits way ‘farther south. When the
polaTt air wins this battle during the winter, the southern
United States -experience what weathermen call a cold snap.
What is a cold snap? It is nothing more than the dominanmce
of polar ajr over previously dominant warmer tropical air.
All. these frontal. zones, the Intertropical Convergence Zone,
the Arctic Frontal Zone, and the Polar Frontal Zone, are, of

‘ course, permanent. They extend around the earth.

L
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CONDITIONS OF A COLO FRONT

-

1. Darkening of the horizos to the west and to the
north

3
2. Lowering of clouds and heavy rainfall for a short //
time

3, Shift of wind to a westerly direction

4, Rapidly clearing weather .

- . . / .
5. Large drop in relative humidity. '

Usually a cold front moves, faster and more steadily than a
warm front, ¢ ] 4

CONDITIONS OF A WARM FRONT

1. Firsf, the appearance of cirrus clouds, then
stratus clouds, and then some strdto-cumulus
clouds o

2, Gentle rain or snow increasing in intensity

3, Just before the front passes, fog or low black
clouds and continued light rain

4, Clouds lifting, rain or snow stopping

5. Temperature {ising.

The warm front brings rain for a lonéer time. The rain
covers a.wider area and the rainfall is gentler.

CONDITIONS OF AN OCCLUDED FRONT

e\ . :
A cold front moves much faster thanm a warm front. So

it often happens that the cold front overtakes a warm front

in its path, Two conditions can occur. \

Condition 1

K\The air at the front of the rushing cold air mass is
usually much colder than the air at the back of the
retreating warm air mass. In this case the cold air
will run right under the warm air ahead of it.




Condition 2

But sometimes the air at the front of the rushing cold
air mass is actually warmer than the air at the back of
the retreating.warm air mass. In-this . case the warmer
air will Aun up over the cooler air.’ In both occluded
conditions the weather will be violent and very wet.

A THUNDERSTORMS

Scientists believe that thunderstorms mainly occur
because of the height to which maisture-filled air is
lifted. The air is lifted again and again until it' forms
huge, cauliflower-like clouds: giant cumulus and
cumulo-nimbus clouds. These clouds are actually &ix or
seven miles tall. Thunderstorms occur inside these. Within
the giant cloud there is wild activity. Violent air

"currents rush up and down, sometimes going 100 mph. Violent

winds pour out of the cloud as do flashes of dlightning. The
lightning causes¥claps pf thunder. Inches of rain occur in
only a few minutes.

A thunderstorm occurs in three stages: cumulus, mature,
and anvil or dissipating.

The first or cumulus stage usually occurs during the
early part of a very hot humid summer day. The earth heats,
especially over surfaces like concrete or sand, and the air
above these surfaces becomes warmer than over other
surrounding areas like.water. The air rises with its water
vapor. As it rises it cools until the water condenses.

This condensed water is the start of a cumulus cloud. Heat
is released by the condensing water and so the air goes even
higher and higher. This cloud grows and builds as the
updrafts continue.

The mature stage is characterized by strong updrafts
and stzong downdrafts within the cloud. As the warm moist
air keeps rising through the surrounding cool air, the cloud
gets even larger and larger. Finally, the top of the cloud
is towering several miles above the earth. Out of this
giant pile of rushing winds and water and ice, all smashing
against one another, come the thunderstorms. As the strong
warm winds are blowing intb the forward part of the storm,
swift currents of‘colder air are rushing downward in drafts

from the higher regions of the cloud. ¢
' .
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The last stage is called the anvil or dissipating
stage. It could also be called the cloud's old age. During
this stage the downdrafts take over. Rain falls heavily,
creates more downdrafts, and the storm becomes less violent.
The giant thundercloud breaks up into broken stratus clouds
with raggedy edges.

Inside the mature cloud, the wind currents surge up and
down. These currents actually tear apart the water droplets
that are b2ing whipped around in the cloud.. This tearing
apart of the droplets sets up electrical fields in the
highest parts of the cloud as well as in the lower parts.
These are positive charges. In the middle -of the cloud the
ch?rge is negative. A lightning bolt is produced by these
charges much in the way a spark is produced by & spark coil.
A first spark followed by a main spark leaps forward, both
working their way from cloud layer to cloud layer, from
cloud to cloud, and, sometimes, frfom cloud to ground.

One single lightning bolt may develop 12 million
horsepower -- and travel one half mile in less than ten one
millionths of a second.l’ .

The thunder we hear is the air suyrrounding the
lightning bolt expanding so quickly it explodes. This is
the crashing sound of thunder. .

Thunderstorms are common in the southeastern United
States, northern Brazil, and the monsoon lands of Southeast
Asia. - 7

-
TORNADQ .

The tornado is the most violent storm known to man.
In, fact, the winds of a tornado cannot be exactly measured
because they destroy every wind-measuring instrument.’ No
natural storm can match the tornado in causing déstruction.
No natural storm can match the tornado in its crazy,
twisting path. In 1896 a tornado hit St. Louis. It caused
$12 million in,damage and killed 306 people. This same
tornado tore up and destroyed an entire house but left 3
bench along an outer wall of the house -- untouched. The
destructive and unpredictable tornado is usually only 300 to
400 feet, across. I't travels slowly and quickly moving at
anywhere from 25 to 40 mph, However, the winds within the
center of the tornado are very fast. They whirl around-at
speeds that often go over 300 mph. -

/
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Tornadoes grow'only during thunderstorms. 'In fact,
they are really one wind system at the end of a thunderstorm
that drops off and increases in speed and $Size. Inside the *
tornado is a severe low-pressure area. In fact, if a
tornado touches down to the ground over a closed building,
the building will explode. It will explode because of the
sudden difference between the high pressure inside and the -
lack of pressure outside. Within the center of a.tornado .
there is a 100 to 200 mph updraft. Tornadoes have been . N
known to suck up houses, steel’'girders, and even steam ’

locomotives. N
' Tornadoes are most common in spring and summer. The

cénter of the tornado area in the Urnited States is eastern
Kansas. o

Over a ;ak! or ocean a tornadd funnel will suck up
water and create a waterspout. The largest and most
spectacular waterspout ever took place in 1896 in Martha's
Vineyard off Massachusetts. This spout was about 240 feet
in diaméter at its base near the water and 840 feet in

: diameter at the cloud base.
TROPICAL CYCLONE (HURRICANES) SN

14

The tropical cyclone is a violent-storm that forms as a
spinning circle with winds of more than 74 mph whipping
arouTjka low pressure area. In the Northern hemisphere the

winds blow counterclockwise; in the Southern, they blow

. ClockWise. But the result in either hemisphere is a violent
. tropical storm. In fact, the tropical cyclone has so many
degrees of strength it is subdivided into three type%
) according to how fast their winds dfe blowing: ]
* 1. a Tropical depression -- maximum wind, less than

34 knots i

2. a Trfopical storm -- maximum wind, 34-63 knots

- 3. a Hurricane or Typhoon, -- maximum wind, 64 knots

and up. :

There are areas in the world where atmospheric
conditions are perfect for the storms to breed. Each area
is over an ocean. These are in the northern Atlantic and
Pacific Oceans, in the Indian Ocegn, and in the China.and
Arabian Seas. And wherever the cyclones occur the people

L
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~FThe cyelone in its strongest form is, indeed, the god of

‘hurricane. o

have given them names that show their power. Off the coast ,
of Florida they are called hurricanes. The word "hurricane"
perfectly shows the people's fear of these storms. It comes
from the name, Huracan, the West Indian God of the ;torm. s

storms.

If you were to gather two trillion tons of air, stuff
them into a circle of about 300 miles, and spin them at
about 100 mph you would have the outline of a hurricane.

Put this giamt whirlwind over an ocean which it stirs up to
20, 30, and.40-foot waves, fill this air with giant
water-soaked clouds that drop 15 inches of rain in 24 haqurs,
watch this storm move along at 12 mph destroying almostv
everything in its path and you have imagined'a -grown

Of course, the hurricane does not cevelop all at once.
Like other weather systems it takes time to grow.
Hurricanes are born in the low latitudes where there is
plenty of warm tropical air. This air heats and rises,
creating a strong, low-pressure area. Air masses from
surrounding highs rush in and because of the earth's spin

. (this is the zone of the westerlies), the rushing air takes

on a strong spinning motion. A Meanwhile, the huge clouds are

fqrming and closing. Picture the air as the water in your

bathtub being sucked down the drain and you will get an idea

of the motion. Like all living creatures, tne hurricane

must eat to live and to grow stronger. Here is why the

ocean is so important to tne hurricane's development. Tne
hurricane's food is the ocean. It-continues to supply the

hurricane with water. ¢

This water is quickly changed into waterp vapor, which
is condensed into water droplets. As you know, this water
vapor is filled with energy. The more the water vapor
condenses, the more it releases heat to the spinning air.
And the air rises even more quickly. 1In short, the more
tropical air, the more condensation, the more wild enérgy.
The cycle will not end‘until something happens to change the
direct source of the energy. This "something" is ¥he ’
hurricane changing its patn. -

1t is hard to understand how much’energy the hurricane

carries. You can get some idea if you realize that .in one .
hour the hurricane releases more energy than 700 Hirosnima
atomic bombs -- put together: .
. . /’ -
-
Y
235

228

- .
R ————



b | |

*

To ships at sea there is no storm that is more
frightenirg than the hurricane. During World War II, ‘
Admiral Halsey's Third Fleet was trapped inside a typhoon, .
500 miles east of Luzon, the main island of the Philippines.
Battleships, carriers, and estroyers were tossed around
like match sticks. Every ship was damaged; *three were sunk.

Most survived because they could maneuver and at least could
try to avoid the middle areas of the storm where conditions
are always worse. Also, if Halsey could have known of the
hurricane's path early enough, he might have been able to
maneuver out of the way. Knowing that the winds blow
counterclockwise in the Northern hemisphere and clockwise in
the Southern hemisphere you have a chance to avoid the storm
by using the winds to steer your ship’ on a safer course.

Islands caught in the path of a hurricane cannot move. |
_ Such islands can be totally destroyed with trees ripped off
) at their roots, beaches washed away, and houses washed into
the ocean by the winds and crushing tidal waves.

In the Northern hemisphere, hurricanes move westward
from their starting point (figure 3-15). They then curve to -
the northeast. In the Southern hemisphere they move
eastward, then curve southwest. These winds can get up to
200 mph. Strangely, at the very center, called the eye, -

' the weather is quiet with light winds, a little drizzle, and
clear skies. Many persons have been Killed when they found
themselves in the eye of a hurricane and thought the storm
was over. Leaving their shelters, they were suddenly hit by
the other side of the storm.

& Hurricdnes grow in strength as they move along until
A~ they begin their curve "to the northeast. When they change
their direction, they move over cooler water or over land,
and inte cooler air. Cooling reduces the internal action of
the storm and it lessens in power.

Hurricames occur from June to December. They occur
most often in September and October. The general path
starts in the Doldrums. The hurricane travels west to north
and northeast. You can see why it makes\gts curve. At - //
about 2,000 miles north of the equator it is caught by the
Prevailing Westerlies. The edst coast of the United States
is -often threatened by hurricanes because the Hurricanes
reach the coast before. storms have curved away. Even if the
hurricane{aoes not strike the coast, the weather it brings
is so violent and widespread it can- soak from Philadelphia
to Massachusetts and create floods from Georgia to Virginia.

»
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. - There are certain definite signé of an approaching
hurricane. During the "hurricane season" navigators are
constantly on the lookout for these signs. ’ :

THE SIGNS OF AN APPROACHING TROPICAHQpYCLONE AS THEY MIGHT
_OCCUR FROM MOMENT TO MOMENT:

1. during the hurricane season, any major change in
barometer readings '

2. any occurrence of a long, low swell (long, low .
non-breaking waves). . The swell's direction shows '
the bearing of the storm s center: -/

- a. light, feathery plumes of cirrus clouds ‘
. appearing just before the swell begins and
these fanning out from a whitish arc on the °
horizon o . -
R .
ey . b. sky becoming more and more overcast until the
dark hurricane clouds appear on the horizon'* .

3. barometer beginning a steady fall, air becoplng
heavy, hot and moist; winds picking up

4. humming sound (causedby increased wind speed)
5. fine, misty clouds of rain breaking off the main

clouds; rains increasing to heavy showers, heavy
showers increase to sheets of rain

6. sea beginning to roll in mountainous waves (60 ft. -
high). . .

Because severe storms are the.greatest danger to '
Ships, the National Weather Service hoists flags and
pennants to indicate either the approach or presence of bad
weather. "

Small Craft Warning: One Red pennant displayed by

. day, and a red light over a
white light at anht, indicate .
that winds of up‘to 38 mph (33
knots): and sea conditions
‘dangerous to small.craft are

e . forecast in the area \ .
N
¢
A
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- Gale Warning: ’ Two red pennants displayed by . -
'. _ . day, and a white light above a
. . red l'igh't at night, indicate
. _ that winds ranging from 39 to .54
- miles an hour €34-47 knots) are
» forecast o

Storm Warning: - A single_square red flag with a
. black center displayed during
} + daytime, and two red lights at
™S & - night, indicate that winds of
: 55 mph (48 knots) and above are
- -8 forecast

- ' . '
. A -

.centers displayed by day, and a

- white light between two red
¥ .lights at night, indicate that
' ~ winds of 74 mph (64 knots) and

. ‘e . above are forecast for the area. =% .
‘ B

-J Hurricane Wafﬁihg: Two square red flags with black 7 .(f

. .. OZ/‘ The inventipn of the Satellite has decreased the
' ances of a hurricane strlklng an drea without gh
advanced warning. The storm is spotted as it develops and -
Bulletins on its progress and strength are broadcast ¢to all
those who may be in danger. Ships and aircraft cam maneuvey
to avoid the storm; people have time to leave endangered

‘ areas or to fortify their domes against'the Gqod of Storms.
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STUDY QUESTIONS: ' . - )
- ‘ ,.“*- . . [ 4 -
1. Where are the primary areas where fronts are most likely to develop?
7 a. ! '
b. > \ . - )
: ~
" C. -
2. In what~zone do squalls occur? =
> . .
J .
3. -From the description in the written material, draw the three stages
of a thunderstorm as you understand it.
%
‘ .a) : - b) c) ’
S '%‘ >
, F73 > -
GRS
- N n
. 4. Lightning develops in a thunderstorm by the electrical charges moving
~ between clouds, within clouds or to the ground. True or False.
5. Why does thunder occur? . CT
-y
¢ a. expanding air. &
b. contracting air. . , -
c. . electrical shock. . V2 ,
. . . - *’
6. What is the most violent storm known to man?
; ' ¢
a. tornado. 7
. b. . thundergtorm. . ) .
- c. depression. . . »
" o,
7. -Tornadoes grow only during: . -
. . Winter- oS ' : ( \’:_)
.o~ b.@ thunderstorms. : .
; c. ¥ tropical cyclones. - . S
8¢ How is,a tornado differget from a cyclone?
: . a common in spring and summer. ’
. . . b. originates from a thunderstorm.
: o

bo.th a and b, .. - ’




9. What are the three tyPes of cyclones?
¢

a: ‘

) b. L

c. , .

10. Where are hurricanes born? .
;7/// a. Bermuda TPﬁagb*gi
b. low latitudes, Yover the ocean.
c. equator. ‘

11.- In which direction does the wind of a hurricane blow?

-

N Northern Hemisphere
' _Southern Hem1sphere

<

2

i

12. Illustrate the motion of a northern hemisphere- hurr1cane and’ -
d1rectlon of movement. .

.

. '* l‘»
fmr——  —— —— — ( *
- [ 4
13. Name three influences on the gevelopment of a hurricapg.
. , . )
. Lo h - X
3 ‘

14. The boundary formed when warm, moist air rép]aces cold, dry air is called:

a. cold front.
b. warm front.
c. occluded front.

L
L'

15. Study the words below and cross out the word in each 1ine that is not

related to the other two. .
1. waterspout, tornado trop1ca] depress1on . ZI .
2. front,rcopvergence, hurricane. . L
3. intertropical front, celd snap, squall:
. . .
. 4,

fog, eye, hurricane. .
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‘WORD SEARCH

’

Each of the worgs below is hidden in the puzzle. Find and circle them.

Words may be forward or backward and may be vertical, horizontal or diagonal.

N

) z -
~
P O'N T B N O L T A R I P S N A R T
. -2C P F'B A R O 6 R A P H V E U I N P
B8 S A C R N H & L Z xx0 T N O R F 0
A Y H 0-0 S I F R A D S A T J I H L
‘. ¢
N C R A M N Fv 0 DA I K>0Q I M 3 M I
R R E L ETCR L.C 6 M C E U I' C 6 T
-6 0 N E.T .A R. 0.0 I X E J H A E R L
- T [3 °‘ N .
S R'H S F-ENTLN G Y L 0O N T L M CE
i Q‘ . "..: S - ] €
A E E C.R D O R} v & 0 c 3 TD AL L B
‘ v M % Sq * - . ‘
@ o F r e E RYB. 1" N E 1 A B C 0 L N
. B E T N 0 M R{BUE 1'J U -0 R S N 0 "™
L R S C € R ™ AT 4 E & B R A R A L
NOE T E-0 A I T I R M T H Y E I M L
. I E°'Y A N-I 6 € 0 I E E R M A N .O A
) M H A, C I C H L N 0 I T ¢ E Fooa o’
v ‘. .
gy PP A c/% R, U N U-Z S, Q0 R E R A
H o u.M.1 0 [ T-Y E F 7 Y U I R L6 V.
* WORDS®TO0¢ F.IND : S Q - %
. TRANSPIRATION FRONT N
. - BAROMETER SQUALL
_ FAHRENHEIT CELSIUS
COALESCENCE ANEROID
- \ CONDENSE VAN ALLEN BELT
® HUMIDITY, ADVECTION
BAROGRAPH . ‘ CONVECTION .
' 243




- - /g/
VOCABULARY SKILLS:

ﬁefino the following words according io the definition given in the

text. . o
1. Front 4. Cold snap
) 2. Squall - . 5. Waterspout
t
3. Convergence ' ) " 6. Eye of a hurricane P
4 "".~ ‘ » .
BRAIN TEKSERS' . : ~
\Bostoq ¥1shermen worry about hurricanes coming from Florida. Great Lakes £
. fishermen worry little about them. Why is this?
Investigate, the services,the weather bureau provides in your area.
- o Make a report to the class on hurricanes, tornadoes, gyc]ones squall lines
' and blizzards. Exp1a1n the differences thween them.
List the radio and television stations in your area-and the time each
- broadcasts the weathpr forecast. Tell how weather warnings are given by N
each stat1on . '
' ’ -’-\
7
& >
. [ -
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S CHAPTER IV: ASTRONOMY

.

/ A « [N

"Astronomy, the scientific study of the universe, has
hegﬁ man's interest since the dawn of time. Ancient man
looked up at the sun, the moon, the stars at night ang

) asked: ® . ‘ ,

What are they made of? . T ¢ ~
What explains their location and their movement?
wWhat influence do they have on us here on the earth? ¢

SBesides satisfying nis curiosity, man -found particular
uses for his.developing knowledge of these heavenly bodies.
~He could use this information to help him set nis course at .
sea, to tell the time of the day and the seasons of the
year. He used it to make more and more accurate pictures of
the universe. And in modern times he 'learned td use this
“nowledge to quide him in jou¥neys tnrougn space.

‘ Along With his increasing knoWledge of the universe,
= man invented new tools_for increasing tne gistance and
h accuracy of his observations. <e learned how to use nis new

knowl°QQe of electronics, photograpny and space travel in
making better, newer tools to zid nis astronomlcal
observations. -

! N\
) THE TOOLS OF ASTRONOMY \
. **' Astronomy uses a variety of tools tn increase our .
- knowledge of the universe: the eyes, tne ming, tnﬂ
- imagination, telescopes, spectrograpghs, radio and taoar

telescopes, high-altitude balloons, sky labs and space
probes. ** .
The eyes, mind and imagination of man were tne OTlGlﬁal
tdols of astronomy. Since then, many new tools have been
‘ de51gnsd some of tnem costing mllllons of dollars. dut
man's mind remains the key tool in understanding the wealth

< ©
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€ housed in observatories locate

‘information about the physxcal makeup and activity of the
-star. The spectrograph, an instrumgent for making

N . AN .,

~

+ -

of information gathered by these new tools. These tools

range from optical extensions of man's eye (telescopes) to

elaborate instrument packages that Journey through space ) ‘

(space..probes). ) . e
{ , TELESCOPE ) i

Anyone who has looked through a telescope knows that
it uses a series of mirrors and lenses to collect light from
a distant source. The collected light the image, is-then i
magnified so that it can be aralyzed in much greater detaif
than by use of the naked eye. Galileo (1564-1642), the
Itak(‘h scientist, was the first to use a telescope to
obsérve heavenly bodies (figure 4-1). Modern research
telescopes are much larger, morg complex, and more powerful
than Galileo's small 1nstrumen§r These large telescopes are -
in remote places in order
to avoid the night-time glare and air pollution of. large .
cities. Elaborate equioment aims tnese neavy telescopes ana
keeps them on target. They record the collected images on °
photographic plates. These plates become a permanent record
that- éan be analyzed in great detail by researchers.

7. SPECTROGRAPH
~ e
The light- collected by a research telescope can also be
processed and recorded by a spectrograph. Anyone who has
seen a prism split a~tear of sunlight has a basic _ ‘
understanding of this process (figure:4-2). Tne priSjﬁ ,
lue, >

splits the sunlight into a rainbow of violet, indigo,
green, yellow, orange, and red. The image of this
split-apart sunlight is called a spectrum or in its plural
form spectra. Othet® light can alsg be analyzed by the
spectrograph. The spectrum of a star looks like a
horizontal bar with a series of narrow. vertical lines
located at various points alongAthe bdr. The number and
location of these vemtical llﬂes give scientists important

photographs of spectra from varidus light sources, is not
limited to visible light. It can also record spectra
produced by infrared and ultraviolet light. It opens a
window in the universe much wider than the ngrrow slit of
man's eyes. . '

: 248 : >
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Light rays from Objective Image formed Ocular Eye
d'ﬁtant object lens _ by objective lens
J S
S ‘ .
Figure 4-1. A Simple Reflecting Telescope .
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» Figure 4-2, Light Bér;‘;: by Prism
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RADIO AND RADAR TELESCOPES -

"

. Radio telescopes use f/ery large antennae to trap and

- measure wradio-frequency radiation from the stars. Radar
telg?coges operate differently. They aim radar pulses,at

/ the planets. These pulses bounce off the target, return to .

earth, are picked up by the telescope's antenna, and are
then analyzed. Radio and raWdar operations are frequently
combined into a sinéle installation. gﬂe of the largest
radio/radar telescopes is tne gigantic'installation at the
National Astronomy and Ionosphere Center (Arecibo, Puerto
Rico). It has a mammoth reflector dish, 1,000 feet in
diameter, with transmitting and reteiving instruments
suspenged 600 feet above tne agish. Tnis telescope can be

o used to make accurate maps of Mercury, Venus, and Mars. It .

can oe used to study pulsars (pulsating radio sources)

deep in space. It will be used ,in detecting ano classifying

as many as 100,000 cosmic radio soerces.

. . %
HIGH-ALTITUDE BALLOONS, SKYLABS, SPACE PROBES

The eartn's atmosphere protects us from harmful neat

.and radiation; put it also interferes witn visiple lignt
that reeches the earth and it also filters out-wWany kinds of
radiation. If scientists can lift their instruments high in

N the atmosphere or free tnem from the earth)\ tnen it stands
. to -reason tnat the quality of tne observations will be
. greatly improved. This freedom is-possible through the use
[

0f high-altitude balloons, s<ylabs' (orbiting ° ,
observatories), and space prooes. 8allocns are the least
expénsive and most practigal, but space probes are the most
exciting because tney bring men closer to cistant ano |
mysterious planets than ever pefore. Tne two Viking
Landers that explored Mars in 1976 are good examples of
space probes tnat caused worlcdwice excitement. They carriea
a variety of cameras and for tne first time showed a
close-up view of the Martian langstape: a flat plain covered
with sand and boulders. Above tne plain they showed a
-brilliant salmon-pink sky. Tney measured wind velocity anc
temperatures. They reached out with mechanical arms and
e scooped up Martian soil for chemical analysis. Tne soil
produced puzzling reactions but did not prove what some had
moped, the existence of 1life on Mars.

-
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Thesg powerful tools have given modern astronomers a
wealth of information never imagined by the first men who
looked up at the stars in wonder. The picture, even now, is
far from complete. In the next settion we will summarize
what astronomers have learned about the universe, the stars
and our own solar system. ’
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makes photographs of Tight from various Tight sources.

collects and measures radio-frequency radiation

from various light sources.

uses a\§eries of mirrors and lenses to collect

1ight from a distant source.

botinces radar pulses off the planets. Collects

and analyzes them. . ¢

TRUE OR FALSE QUESTIONS:

Write T if the statement is correct. Write F if it is incorrect, and then rewrite
the sentence to mgke it correct.

1.

Ancient man used the stars to accurately predict the . )
weather, '

The first observations ofithe sky using a telescope were
made by Galileo.

.
-

In 1976 the Viking Landers explored the moon.

Sand samples analyzed by the Viking Landers proved that
1ife once existed*on Mars.

The type of light above the atmosphere gives the astronomer
more complete information than does light he can observe
from earth.

Observatories are located in remote places to avoid noise
pollution. ’

The spectrograph uses a prism to split light into a
spectrum of colors.

A1l telescopes use lenses. ) r




ANALOGIES:

-

2

From the words below choose the ongs needed to complete the analagies and
write them in the blanks. \\\_:>

1. The lens is to the telescope as the is to the microscope.
2. The astronomer is to the stars as the + is to 1iving things.
3. The is to the planetarium building as the telescope is to

the observatory. '

, »  botanist
‘) projector
» mirror
lens _
= biologist
spectra

v .
.

VOCABULARY SKILLS: '

Define{l each of the following words used in the .text. Then write an ori'ginal ..
sentence using each word.
1. Telescope v
2. Galileo
3. Spectrograph
4, 'Spectrum
5. Spectra ’
6. Radio Telgscope i
. 7. Radar Telescope
: 8. Prism ¥
9. Pulsar g

10.  High-Altitude Balloons

B

. Viking Lander

12. - Remote ‘ . ' ' .; ,

0 . . ' 254
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WORD PUZZLE: | ot . .

, ldentify_the missing 1etters wh1ch are represented by numbers in the words
below.

- -7 ©

v Write the m1ss1ng ]etters in the nuhbered g}anks (Clufe: Gé%ﬁ]eo was one of
‘. 7 these. ‘ ’
e q ’

3

NS

, © 0 spectrl Tt . '
;- 2pectrbgraph : C . /s N
: _ " 3elescopes = ~ 7. x
R Pulsad - . : -4 : .
. "~ Radi5 Telescop9 S § [ -
. - Vikibg Lander - “ . . N ~ T
C L7 -}0adar Telesc7pe - - : '
o e . Prisg R
Y oe ~ TZ3335.57873.T0 ‘ . &
. ] <. 4 “ < “"“L/, e . . ,‘ . -
»  BRAIN T%%SERS- . '.‘; CLoe e I X
1. Make a de$a11ed ,study- of .one of the too]s of astronomy “Write a
- brief exp]anat1on of the way it works Include charts and/or drawings to
- 111ustrate your explanation.’ '

L~
V]sqt a p]anetar}um if there is one in your .area.

a e r
- & -

Make a simplg spectrosc0pe

