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ABOUT® ENERGY TECHNOLOGY MODULES -

.« ,

The modules were d;veloped by CORD for use in two-year postsecondary technical institutions
to prepare technicians for employment and are useful in industry for updating employees in company-
sponsored..training programs. The principles, technigues, and sk1li; taught in the modules., based
on tasks that energy technicians perform, were obtained from a nationwide advisory committee of v
employers of energy fechnic?ans. Each module was‘written by a technician expert and approved by
reprgsentatives from industry. 5 t

" A module’ contains the following elements:

.
.

Introduction, which 1dent1fies the topic and often includes a rationale for studying the material.

-

Preregu1s1te , which 1dentify the material a student should be familiar with before studying the
module. o .

N
'
)

—_ 9.
Obgectives, which clearly 1dentify what the studéng 1s expected to know for satisfactory module

completion. The objectives, stated in terms of action-oriented behaviors, include such action
.« . - words as operate, measure, calculate, identify, and define, rather than words with many interpre-
tations such as know, unde?stand, learn, agd dppreciate. ’ ’
.k r
Subject Matter, which presents the background theory and techniques supportive to the objectives
N of the module. Subject matter is written with the technical student.in mind.\ v
Exercises, which provide practical problems to which the stuient can apply this new knowledge.
References, which are inctuded,as suggestions for Supplementary reading/viewing for the student.

.

Test, which measures the student's achievément of prestated objectives. -

. -
¢ R |
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INTRODUCTION TO.TECHNICAL COMMUNICATIONS -

Communication involves the transfer of an idea from
one mind to another. Tfe communicative process consists
of a sender, a message, a medium, and a receiver.

First, the sender carefully selects the symbols (usually
words) that form the message. Then, the sender must deter-
mine which metHod, or medium, of sendlng the message will
work best. The recgiver hears or reads the mes§age and \1
makes an interpretation. If the receiver's interpretation
matches the sender's intended meaning, .,true communication ‘
has occurred. This seemingly simple précess is more diffi-
cult to achieve than one might imagine. '

In an ideal situation, the message is clbear and the
medium is adequate. Since the sender's portion of the com-
munication process has been well-executed, the receiver
should be able to clearly interpret the intended meaning.

“.However, the receiver sometimes misinterprets the message

because of the "noise'" of selectivity.

Sélectivity involves the human tendency to hear, or.
undérstand, only that informdtion with whi%F one concurs.
Selectivity tages three forms: selective efposure, selective
perceptlon, and selective retention.

Selective exposure means that an 1nd1v1dua!’w111 usyally’
choose compatible ideas and attitudes with which to come:"
in contact,, thereby limiting the environment. " Selective -
perception is ‘the process of accepting tnformation from
the sender and "hearing what one wants to hear." Selective
retention islphe pgndency to remember 'only what one wishes
to remember. e B o '
Computers never havé a problem with séleétivi;y; ﬁeople

always do. Therefore,’as,lgng as-one must communicate with

-
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./ other people, one must realize that selectivity does exist.

e The best ammynition with which to combat selectivity is
clear, prec1se, interesting, well-organized writing and ’ ’
s @speak
Transfepence of exact meaning is espec1a11y important
in technical communications. This is because the transfér
' of technical knowledge is important to company survival.
. Tgchnology feeds on itself, each new development dovetailing
into the next. Each iink of the chain — whether that link
be a formal technical report or an interoffice memo — must
be soqu. Not only must the communication be accurate,
it must be,clearly written so that there is no room for,
misinterpretation. .
. The ability to write and speak well is not important
. only‘fbr the transfer of information; writing capabilities,
as well as sp%gking expertise, O6ften haye-an e€ffect on the
employee's advantement This course, Technical Communications,

shows the techn1c1an how to develop ideas in a clear, organlzed
fashlon The exercises included in each module will help
the student put new SklllS into practice. Just as in the
development of any new sklll pfactice is imperative to
'‘refinement and mastery. ) ~
- Module TC- 01’}"Introduc1ng Technical Communlcatlons,
explains the purpose of the course, prov1des a definition
of technical wrltlng, lists.the ba51c pr1nc1p1es of technical
wr;tlng, ‘and discusses how audlence adaptation, the sc €nt1f1c
attitude, and mechanics contrlbuté to technical writipg style.
Mq¢u1e “TC-02, "Cpnducmlng and Reporting Research,"
deiipeates preliminar& research steps, explains how to %ake
“notes and how to-assemble a jist_of sources, shows how to
utilize the best research tools, clarifies the differ-
ences ﬁetwgeh reporting in writing and reporting orally,

.

. © ° e, . .
"and between tonstructing formal and informal reports.




Mbdule TC-03, "Writing a;tlines and Abstracts," poin%s
out the importance of having a planm, demonstrates effeetiye
. ouplinihg speps, and illustrates topic and.sentence outline
forms. The module also discusses the types of absgraéts, ‘
gives suggestions for writing abstracts, and explains the
purpose for including an abstract. )
» ' Module TC-04, "Writing Def1n1t10ns,' intérprets what .
words should be defined and explains how formal and informal
definitions are constructed. The fourth module alsg‘dlagrams
- where definitions should be placed within the text.
WOdule TC-05, '"Describing Mechanisms," lists the com-
ponents 1n\i::’descr1pt10n of a mechanism and points out

% Y

some potentlal problems.

Module TC-06, "Descriping a Process," explainsihow
to sketch a process, lists the types_ of processes, and dls-
‘cusses how to write instructions. '
Module TC-07, -YPerf

. explains the importan

P

[ 4

of-considering the audience;- 1is
sugvestlons for using visual a1ds, discusses how to prepare
for and, conduct an interview, gives tips for leading group .
&1scu551ons, and shows how to use and construct cha;ts and
graphs. ‘ P i
Module TC-08, '"Putting Skills Into Practice: Formal
Report and Presentédtion,' allows the student to have an
opportunity to apply new writing and peaking skills in
a cohesive effort. The student will EQ}ect a topic suitable
for a formal report 'conduct pre11m1nary research construct
and adapt an outllne, take notes, write 'a rough draft and
present an oral ‘re t that includes a defense and a qdestlon-
and- -answer .session. The egghth module is a culmlnatlon

of the writing and speaking-skills that have been develbped

in modules one. through seven. "Therefore; " this module- can

»

ming-Oral and Visuail Presentat$;g§,” “
[

*
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be used by both the instructor and the student to evaluate *

progress; .

~The author of Technical Communications assumes that

" the student is competent in spelling, grammar, and ‘Punctua-
/ tion. If this is mnot the case, there are many helpful texts
that can assist the student. The fpcus'of this course is
.on teaching the student to communicate cledrly, and well:
in a technijcal environment. Toplics addressed are those
suitable gﬁr the industry-oriented student who wishes to
cultivate writing and speaking skills as these abilities

.apply to the workplace. ' '
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.~ . . - . "INTRODUCTION .

' Every person who works in industfx must be able to
communicate with others,.both orally and in writing.. For

. some geghniciané, ‘the task QY writing'memos and making out
repotrts is seldoﬁineeded- for others, it is an éxeryday duty.
‘Regardless of how often the skill is used, communieative :

- ' L4 -
’ © - ability is a requlrement for gettlng’a job, for YKeeping it, i h
" and for belngcpromoted W1th1n the organlzatlon Whether a <
report be a one-page, f111-1n-the-blank mainta ce report SN

.or a 200-page proposal, each is criticdl to a company. gy1 "
oral presentatlon may affect a million dollar climate con- o
,"trolusystem.ﬂ The person preparlng the written or oral re-
port is being paid to be accurate and gffective.. : -
The purpose of this.course is to prepare fhé techniqfan
of to handle everyday wr1t1ng and speaklng dutles Since writ‘ .
ing skLlls are’ usually more difficult to acquire and’perfect
;:> more time w1ll be spent dlsca351ng writing than apeaklng ) Q' - -
: > ThlS module is an_introduction, to the Technical Communi - . B g
~s .  cations course.. Its purpose is to acquaint students with

five 1mportan;)aspects of technlcal communlcatlons (1) a .
‘. definition of technical wrltrng, (2) the bagic prlnclples of”

\‘technlcab writing, (3).techn1;al wr}tang styles, (4) mechan-
1csk and (5) an”introduction to oral communications.

- N -~

.. .- ° . PREREQUISITES

.. N . \\; , O .. . “( B -‘ . '
a . The student sﬂEu~d have completed at least oné semester
. : *

»

. R : : TC-01/Page 1
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~ OBJECTIVES -

Upon completion of this module, the student should'be
‘able to: .
1. Goﬁpare‘an example of technical writing and an example
‘of nontechnical writing, showing similarities and dif-.
.ferences.

Ly

-

2. Define technical writing by listing and defining its

five characteristics’ 5 Lt
3. Analyze examples of technical writing by describing
« ° how they contain the five characteristics.

4-, List and define five principles of technical writing.
. . ) . e ) .
5. Analyze an example of technical writing to determine

14

.if it follows the five principles. .
6 . List and explaim the main considerations in technical
writing style. :
74 .Rewrite poérly written items, correctingserrors in
"style and mgchanics. ’

M - A - M - -
' 8. + List and explain the most important aspects ip tech-
) nical writing style. o ! '
. . © . A,
9. List the reasons for'studying oral communications.
RN . .- ‘
A
bt
4 .
. ) = -
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. ‘ SUBJECT MATTER =

.‘ .-\ ‘ ) ' °
... ) ”

e ) PURPOSB\ OF-COURSE C ‘ ’ y
./ 4 ““ N

v . - . N )

. - Technical communications, which consists primarily of

technical wn;tlng and oral %?esentatlons, may sound as
though it 15'pract1ced only by professional- writers. Aétu-
°. l ally, any technically trained person with. Some educat%pn
beyond high SChOQl'lS engaged in some form of technical
commufications. Expérts have .estimated that for every plece.
of eduibment manufactured, 20 pieces, of writing é}e gener-
ated., If even hali\&E}ijnumber is correct, most technicians ‘
i Voive&'fn technical communications in some way. Their
job¥. ddpend Sn it. - - B &
any'times a person chooses a technical field without

“ ¢

realizing: that torspcceed in LI ‘one will be required to
write - -reports, orders,,lnstruct st, letters, memos, and

. j{ give oral presentations. Evengihe most work-oriented tech-

mician must qommunicate'with thers.. Usually, the higher

the salary involved, the more wrifing and speaking tasks re-

quired of the technician. ‘ .

: Most te ical communication 1is prepared to help some-

,, one do sdme{iﬁﬁé\pr make decisions. The’ techqlc1an has in-
formation and shares ft. ~This can be exciting for the per-
son who has the ability.to '"get things down on paper! or
"put it "into words.' ‘*But for the person who knowsLthe in- |
formation — yet is not capable of convefing it — poor writ-
ing skills often mean staying in a.low-paying .job.

i Why'study tech&iéal communications? Two Teason e

d/clear. ‘Most technlcal jobs requlre it. Promotions and good ,

¢ salaries depend on it. Purthermore, communlcatlng can be*

. -

. q - >

. , * ¢
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fun “and exciting for the techn1c1an who must explain a proj-
. ect to the boss or pass along test results to the next

techmician® *Even when orderlng parts, ref1ned communication
: skills will be helpful. ‘ - , ‘

A d1scuss1on of technical communications could cover
many ‘areas, but th1s module is restr1cted.eo a definition,
some basic prlnc1ples some characterlst1cs oY techmical

. writing sty1e and mechanics, "and a brief 1nt;§ductlon to -
qral commun1cat1on. It is necessé—} that_ the techn1c1an !

" thoroughly understand this information before those essen-.
tial on-the-job reports can be‘cogétxucted Technical .~

_wr%t1ng is logical. This quality often makes technical

¢ writing easier than other types of writing. ’

'\"l . -, * ‘, \\//
L o ._ ’ o . 5 3 .
P DEFINITION- OF TECHNICAL WRITING )
. : o ~ « -t
»
. ' , ‘ . L'y ,
- < First, \hhaa is technical writing? ONVToasly, technical
R ¢ writing deal$ w1th science and technology in some way
_-Normally, tecﬁﬁical writing is mere exposition (wr1t1ng that
etplalns) about technical and sc1ent1f1c subJects This
writigg can be very sitple o? highly complex, but it must,

- (1) MAeal with a scrent1f1c subJect and (2) reflect certain

A
-

Xﬁ

‘chdracteristics.

<A sh%rt example of technical communication cou&d be the

X ' f_instruction§ bn.a medicine’ bottle: "Two capsules three or
;Q four times dally No fiore than a total of eight capsules in
. any 12 hour period.” C
}” The‘follow1ng excerpt, taken from a course ‘on Mechéni-

cal Devices and Systems, is an example of mechanicdl tech-

nical writing: "The shaft forms an.integral part of almost
all power transmission equipment. Its basic function is tdo

[
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transmit power from theKEZQer source, to drive combonen%s
such, as pulleys,. sprockets, gears, and couplingé."§
Technical communication can result in a number of
end products, such-as the foJTowing:.
- . Business letters N _ Ty
. + Reports
- Journal articles
. Abstracts
‘. . Qré;gpreseﬁtations
. Instructions
-+ Memos , ’
~s Brochures e
. Propoéhls'
« Graphic aids

What characterlstlcs typlfy technical writing? First,
as’ menéloned prev1ously, technlcal writing always deals
w1th a scientific matter whether that subject be how to g ‘
start a lawnmower the progress of a lab experiment, ~how
(clou45 form, what procedures. must .be followed in bench test-
ing an air conditioning compressor, or how to build a nuclear
'weaggn. ‘ ‘ ’
%.,/' The second characteristic, which represents perhaps the
most outstahding difference between technical writing and '
some other types of writing, is that the technician always o,
has in mind a specific reader or group of readers who have
similar baékgrounds. In other words, technical communication
'is always aimed toward a spec1f1c audience (person or group) .
! If the technician writes to a target audience, it fol—
"lows that every aspect of that writing (or speaking) - vocab-
ulary, gfaphics, everything — must be adapted'to the level
of‘thelperson or persons for whom the ceo n nication is in-

tendéd. Thls does not nétessarlly mean that _the language of

1) l|
. . .
¢ . '
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the writing (or-speech) should reflect a certain level,

.. g., junior high or college level. It simply means that . .

the material is aimed carefully and'qirectly at a specific
person or gfoup. ‘ ) .

Third, technical writing folloys certain forms, which
varioas autho&é refer to as its formal aspect. These '
forms — special vocabularies, graphic aids, and conventionail
report forms — are usually specified by the ‘organization for s
which the writing is being dona. For instance, even a daily
log kept on a machine must be recorded in 3 certain fornm. 4
In this context, formal should not be confused with formal
vs. informal. '"Formal' does not mean that the writing .
sounds foémal; it simply means that the.writing follows
certain forms or forpmats. Although technical writing often
sounds dignified, in this case, formal refers to, form — not
dignity. / - )

"Form” often means style and format specifically re-

‘quired b& the organization. It is important that the techni- '

cian study the required- fogmat and follow it to the letter ~
which means .adhering to the correct formdl aspect. This
could include using bold headings, prescribed punctuation,
de;ignated graphics, or other such items. . :
Often the compunication can'sound dignifiéd because of -
its fourth characteristic: a scientific point of view.
Most such .writing - and speaking — is clear and concise, :
unemotional, and objective. It is not intended to amuse,
entertain, or even educate in the broad sense. The singular
intent is:to inform in the clearest possible way.
Con51der the f0110w1ng examples. + A service manual is

'not intended to be recreational reading. A test report is

.designed to be interesting. An oral presentation is noet an .

M

not ,intended for.the general public. A parts order is not’

s o

~ L . S
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f€ér-dinﬁér~speech. In each case, cl%rity is of*the_utmost‘
r?mportance. And clarity, as stated before, is achieved by
Wri%ing‘for a specific person or group — a condition that ot
caﬁhot(b& avoided. - Cﬂear communication always means having
a particular audience mind. / ’

The fifth characteristic of techni¢al, writing is the
use of certain‘techniques X definitiong, descripiions of
meéhaniC§, descriptions of operations pr actions, classifi: X
cations, -and inferpretations — which are the building blocks
of most writing ghat a technician dods. When the- technician
is familiar with each tool necessary’ for communication, al-
most any writing assignment is possible. - For this reason,
this course includes major discussions of each technique.
For example consider the following: ‘ - i

+ Most reports contain a few deflnltlons, both 51mple

and complex. . e

» Although instructions must explaiﬁ‘how’semething'

works Cdescrlptlon of an operatlon), the writer

must also descrlbe the device and its, partg_“___,,
(descrlptlon-of a mechanism). '
+ Groups Qf items must be classified or separated

into "piles" determined by some principle or basis. ‘ ’
- Facts, too: must -be sorted and evaluated.  This ,;_\$J§

is interpretation. :

., In summarf, the preceding has presénted important back:

ground details, including a definition of techﬂ?gél communi - cs
catiog, some reasons for studying technicalxcommunication,

a comparison of technical and nontechnical writing, and some
characteristics of technical communications. ) :

© \ -
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BASIC PRINCIPLES OF TECHNICAL WRITING

.
<

Are there some basic rules for good technical communi -
cation? The answer is "yes.”o In fact,. there are many funda-
mental rules and principles for good technical style, but
the following five, selected by Mills and Walter in Technical
Writing, 4th ed., appear to be the most’ widely accepted:

»

1. Always have a specific audience in mind, even if this
audience is an imaginary one. Assume that the audience
is intelligent, but uninformed, on the subject.

sentence, word), and illustration contriputes to that

Have a speciﬁ;c purpose in mind. Be sure that every

purpose. .. '

Use simple, specific, concrete, and familiar language.
"When beginning each‘section, tell the audience what
each sectlon will _contain. At the end of each section,
summarize. In other words, "Tell them what you are
%ding:to tell them; telllthem, and then tell them what
you told them." ’ - ‘

\

.
Make all reports appropriately attractive and neat.

As'previeus paragraphs have stressed, having a definite -
audience in mind i's essential. A technician is never allowed
to write ‘a report and then pick out a reader. In addltlon,
each piece of communlcat}on has a definite purpose. Perhaps
the purpose is to instruct, perhaﬁs’fb inform, perhaps to
enable the person to perform an operation. Regardless of
the purpose selected, .the techn1c1an must leave out anything
that does not contrlbute to that purpose.

The writer must use clear language. If the term is
targeted te a specific reader, then the writer will know

q ——

what level of -Language to use¢-~What«m1ght_be a complex term ?

-~

-
N
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for one readey might be the simplest word for another. An ’
uninterested party can sometimes -help find unclear passages
by reading whatrtﬁe technical writer has written.
Telling the reader or listener what to expect is also
helpful. This can be compared to giving a group a roadmap/)
s .of an unfamiliar area and then éiving them a tour. The
tourists know what they are going to see béfore they see it.
. In writiﬂg, beginni statements like, "The purpose of this
report is..."” or "When you examiﬁe’the'project, please look
for these three devefopments.::" or '"The test produced these
results..." are Qays of preparing the reader for what is to
follow. Since most technical communication is designed to
help another person, it is essential that the reader.l or
listener — understand the material. Introductory statements
- of purpose and initial or beginni;g summary statements can
ensure that the readertadés not miss anything.” A summary ‘ ' ‘
does the same thing. The writer should not worry that he- - '
or she is repeating the same items several times, Remémber,
the purpose of technical writing is to help the reader under-
stand. N ' o
, The last‘principle — make all reports appropriately
att%aqtive — means th§t the technician must again evaluate oot
the audience and the purpose. If the report is a simple\Iog .
of the performancé of a machine, neatness and daccuracy will
“probably be enough. If, on the other hand, the report de- S
tails the progress of an important emérgy research projeét

$hould be spent on illustrationé, binding, typing, and other
. " aspects. The technician, regardless of level, never gscapqs'
having ‘to analyze the audience and the purpose of each piece

and will be distributed to the top administration, more time .
of communication. = ¢
|
\
|
|

{ : }
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. ' STYLE
. ~ So far, this modu%; has briefly discussed the defini-
tion of technical communication, its fundamental character-
istics, and its basic principles. The next topic is'style,
.i.e.’, how reports and other such end products are presented.
Style is applied to many areas of life: clothing,
hghses, automobiles, art, danc1ng — almost anythlng Style
can be defined as "a distinctive manner or mode of express-
ing, presenting, or doing somethlng.A In communi;at on,,
style is the way an idea or explapataon is presente . In
other words, stylesinvolves the language th;t is us
. ) Style in technical writing can involve audience ad?pta-

X tion, scientific attitude, afld mechanics.
: . .
AUDIENCE ADAPTATION & \
“1_ Once the purpose of an item is assigned or selected,
) most experts aéree that audience adaptation heads the list
} - of requirements for good technical communication st}le.
. And seeing the subject from the reader's viewpoint is part

[}

of audience adaptation.
Pgr instance, is thé: intended reader an individual
oT a group7 Jf it is a groyp, what kind? Tf\@t is an in-
-'dividual is it one who is known by the writer or one known
dnly by reputat10n7 After these‘questlons are answered,
v o . then everythlng — terminology, illustrations, calculatjions,
length, the introduction — should be adJusth and adapted
_«to fit the audience. - o
- The purpose for writing to a target audience is clear.
The likelihood that the wf;ter will be present when the

E ’\L ’
-~ Page 10/TC-01 | s ’
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reader tackles the report is remote; therefore, the report
should e11m1nate any need " for explahatlons. .Similarly,

if the techn1c1an is .speaking to a.group of several hundred
people, eliminating the chance for questiohs afterwards,
thevgtal report should be clear ﬁo the audience. If it'

is pot clear, the technigian falled to adapt wr1t1ng or
speaking to the target audience. . . . g

Just as a poem and a manual for a lawnmower have dif- .

ferent purposes, purposes for technlcaf\tsmmunlcatlons dif-
fer - Fot instance, a construction-foreman asklhg for a
progress report on a solar-powered heatlng unit being in-
stalled does not need a lengthy discussionhon how to size
tubing However, the late shift in a cooling system test 3
lab needs conc1se-1nformatlon, no;.generalltles, from the

irst shlft L1kew1se, the owner.of a company may need‘

a deta11ed report on a mechanical breakdown or ®the reasons .

for purchas1ng new equipment to replace outdated equipment.

’

Perhaps an oral presentatlon td several businesspersons
" the reasons for convertrng to solar power, on the other

-
-

hand, may need'to be rather bashc .o o ) .
What elements in a techn1c1an s report must be adapted?

Everythlng. Every part, in some way, is rnf}uence& by the

intended audience. Tk be mgre .specific, the writer must

~adapt three main eiemeﬂ%s’ Vocabulary?'sentence structure,

>

and organlzatlon. ; N ,

. F1rst, how does one adapt Vocabulary7 The easiest —»

way is to aveid using words the audlence does- not know.

Very few bosses complain that reports "from their workers
“are’too simple. However, 1f the téchnician must use a word
"that. the audience ,may not know, the word should be, deflned
,Thls 1mportant p01nt is discugsed in deta11¢1n a 1ater course

module. . . : ¢ : .
. _ 'iﬁ

. % L ' : ‘ ‘
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. . y .
What ‘about sentencealength?“‘Ordinariiy, sentences
should be“relatfvely"simple.b'"Relatively" neans-'"it depends
on the reader." - Por 1nstanc§, complicated ideas should-
'be in sentences thaé average no more than 10-to 12 words.
( On the other hand, srmple 1geas may be expressed in sentences
" that akerage tw1ce as long The weiter should pemember
" that the- technician! S - task is_to communlcate as clearly
as possible, not 1n2ress the reader Therefore if there is
a real question in the wrlter“s mind about the educational

' - level of the audience g%the wr1ter‘shou1d read other items
¢ _written for the same\person or groyp of persons, look care

fully at the style of the other materials, and then dim
__‘the wrltlng to, the same 1eve1 ThlS suggeétlon also applies™
to vocabulary, complex1ty of coverage, and other sentence
structure characteristics.
. The third element ;equrrlng wr1tten adaptatlon is or-
ganization. Normally, the writer organlzes material in
the normal way: -1ntrod§ct10n body; and concluslon‘ In
this order, the writer expla}ns‘the purpose of an experiment,
-describes the experiment, and then states the conclusions.
However, this "normal" organlzatlon can be adapfbd if the
wr1ter is not sure how much of the experlment the reéder
will understand or ‘have t1me to read A\summary of the .
conc1u51on can be stated at.or near .the beglnnlng The .
,reader who does not have the background to, understand the .
experiment, or does not have the time to read the, detalls:?
may slmply read the 1ntroductory concluslons and sk1p the
. rest. o e _ _
vois On the other handy, the reader who,wishes to read all '
4 Gbe report may do so. ‘Usinc\this ‘procedure, it is possible,
that the mangﬁ??, foreman, or.owner of the company may-read -
only the ré!irt s cqnc1u51ons, whereas, the lab techn1c1an

may read thé®entire report.

Page 12/TC-01" - . LT ‘ as
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‘- - To summarlze this sectlon on audience ddaptation, the
follow1ng questloh is-repeated: What must be a&épted to

Vphe audience? Everything. More specifi ally, the techn1c1an

/ should adapt vocabulary, sentence structure, and organization
to the target audience. gyothlng takes tne place of a few
minutes spent read1ng other items preparéd for the same

., JTeader. It may save rewriting, qonfuslon or correcting
amother technician'!s mistakes.

; The technlslan should also consider haw the report
will be used.. Is it a proposal to persuade top management
to make maJor changes “or is:it general-reference mater1a17
- Will it be used as a gulde for several future decisionms,

‘or will 1t~be read once.and thrown away™. Will it be used
. under specific - conditionis or in a number of situations? )
—~ - Will it be used as avset’ of instructions or just general

¢ m——

informa 1on?‘ The wrlter S ab111ty

o] know the answers to

her material to suit
the a dience, will’make_the-writing'mo e useful a?d defdnitely

\ ¥ ~ P ) ( ~ ’ : '

. CIENTIFIC ATTITUDE ' ‘ \
: . - ;o S -

. k3 . w . k3 .
" The secopnd characteristic of technical communication
is what is commonly galled the "scientjfic attityde." This ‘ -

! .

_neans that. technical writing sounds dignified and obYective.”
To be more spe01f1c, sc1ent1f1c att1tude concerns (1) accu-
racy of facts, (2) care in acqu1r1ng and evaluatlng facts,
and (3) formallfy ana obJect1v1ty in report1ng facts. Re-"
ports are not 1ntended to be humorous, they are impersonal. ot
¢« They usually do not reflect opinions, and they.must beL

~
N

~accurate and clear. : . . -

T e \ 23 T1C-01/Page 13 [ 1 ©




K The foilbwing three questions are ones ofteﬁ-asked
by writing -students: (1) "Can I 'use personal pronouns?"
(2) "Do T always have to use active voice?" (3) '"Can
. I use masculine pgbnouns?" ) Y
First, can the tecbniéian use the personal pronouns
"I, Mwe, " "you," "us,'" or "our?" Modern gtng has Softemgd

a little, and’ many companies do allow "I" -or "you'" under

s “lcertain c1tgumstances, but personal pronouns can usually ‘
be avoided as follows: $
1. I have tested the new machine.
. 2. - We have tested the new maching. g
3. The lab technician tested the new machine.
> 4. The new machine was tested. ) ‘
. - In, the sentences abbve, the first two senténces contain
" personal pronouns. These pronouns were replaced in the
last ‘two sentences . . )
- o The personal pronoun ''you' is.the most common and moét(r‘
o familiar; therefore, "you'" slips in the easiest. Onsider
. " _the first ‘sentence below: ) , '
.. If yoﬁ forget to turn on the machine ... . «
' The operator should not forget to turn on the
— ' machine ...". ) . - -
_ 3. 7 It is necessary to %urg on the machine. ) \

s The last two senténces above show w&&s of omitting
"'you" .in technical writing. The writer should avoid state-
ments such as "The‘package contains your instrué?gj:s" when
a statement like ''The package contains in§trﬁcfions" is

. more clear. Most authprities suggesf.avbiding first and
" second person pronouns (I, wé,'youl unless one knows they
are acceptable in the organization. . ‘

.The nextihuestion is, "Do I always hgve to .useactive

Page 14/TC-01 : R
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* . . N N . . ?
. ., . .
voice?" AC%IVG voice means the subject of the sentente
is dong the acting, as in "The operator started thé machine."

Passi voice means the subject is receiving the act®™n,

as in "Ihe machine was started by the operator.'" - In mosg . )

cases, the actlve'v01ce is more*forceful less wordy, and ,

more interésting. o I - .
In the following ‘example,. the‘flrst sentence, which . </ﬂ

uses the active voice, is. better: —
2 - .

1. The. foir experiménts produced similar results. . .
2. Similar results were produced by the four experlments

In some 1nstances, however, the active voi ce may not

_be best. In the two sentences below, the second one — which

is passive — is shorter and clearer:

~

1. They examined the-first machine and found it was better. -
2. An examination of thé first machine showed .it to be '
‘better. C

N

Not only is the first sentence longer, it contains the pro-

noun "they,'-without telling to whom '"they" refers. In sup- e
mary, use active or passive roice; whichever is clearer \ )
and uses fewer words. . . -

"Can T use masculine'nronouns?ﬂ'asks the technician.
"Will my company let e say 'The machinist should bring .
‘his himmer,! or will I have to say, 'The machinist will ! ;l
have to bring his or her hammer?'" The rules for writing

state that '""he,'" rather than !'he or she," is correct., Modern

s

trends and pressures have requlred some companies to- avold . .
references to orffe sex over another. Check the company style

guide. Consider the audience., ™ If the item is being distrib-‘ ]
uted only 1th1n ‘the organlzatlon, the question probably s

.is not as i oxtant as it would be 1f the material were . ’ . .

intended fdr{a wider audlence. The standard rule applies: .

- -
.

. v PR
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“Ygen fh(doubt, leave it out" — or write around the problem.
— . Simply say, "The‘machnnasi,should bring a hammer. g

- ‘

~ A

\

MECHANICS . L J e
’ .- s . ‘e .

This section on sgyle would not _be complete without-
some comments SR mechanics. This course assumes that the
student has finished at least one writing.course at the
college level. Therefong, nothing is included concerning
P subject-verb agréement, éomma Splices,‘spelling, pronoyns,

pronoun-antecedent agreement, ard similar grammar’prob ehs. -

Nevertheless, some suggestions on the mechanics- of sty

may be helpful: ' .

° p} . Always choose the most precise word. iy
« Adjust léngth and complexity of sentences to the
reader. y
. Adjust paragraph constructlon and length to the
. reader. . ; . ‘ . . -
of thé§e three suggestions, choosing the right word-
~seems to be the most difficult suggestion to follow. Per-
C::T&/héps two misconceptions influence the technician: the feel-
ing that (1) .the writing of an educated‘persop must sound

" a little more sophisticated‘and be a Bit more complex than

the average worker's &and that (ijan expert in a subject

should use a large ‘numper of technical words that .a nons

techn1c1an does not understand. Neither statement is true,
“\ As stated prev1ously, good techn1ca1 wgitlng is writing”

the reader can understand, the material *should inform above
> everythlng else. ) . .
‘What are some ways . of choosing the right words? The

- £ollowrng suggestlonsfare criteria: @ 7 S .
] '~ . . ) ’ . ca -’ ¢ T - TS s ~
* Page fE/Tc-01 : - . ' . ‘
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" words
or listener may not know what they mean.’ Such terms

. R LY

7y ' | -
Choose the most accurate word. There are 'slight dif-
ferences between 'advise" and ”1nform,” J'few" and '"less,!
"infer'-and "imply," "theory" and "opinion." )
Be specific. Attached could mean "welded,"'soldered,
or "bolted." 'Device" could be a machine, :

strument, or a tool.  Choose the exact term.

Leave out unnecessary ords. "This is the definite
answer" ‘could read, "ThlS is the answer '" "The house |
was bu11t for the purpose of prov1d1ng s&orage could |,

read "the house was built to provide storage Modifyj =

ing words, such as "appreciable," '"comparative," ''neg-
ligible,' and "relative,'" are often ambiguous and can |
be avoided. The wryiter ,should make words like "suit- |
able," ”reasonable ”‘and "sufficient" have a def1n1te

refersnce. ‘For im\tance, "The project will be “finish
in a reasonable amount of time" is 1ndef1n1te.
Use simple words with which the reader is fam111ar
Unless the writer or speaker knows the intended audiZ
ence, this rule means little. The writer must use
simple, clear language. Beginnihg writers often feel
that substituting simple words.for technical terms
will result in a less precise meaning or will sound
1ess professional. This is wrong. As, stated previously,
no one ever complained that a report was too simplé.l"
The wrlter should‘use "begin,'" not "instigate'; 'pa
not "compensatlon "start,' not ''activate."
Av01d\;echn1ca1 jargon when possib@e.' Choosing simple
1so means avoiding technical wor®s if the readet

may be familiar to the reaﬁer However, .if they are
not known to the reader, confusion can result. '"Pot"
" (potentiometer), '"meg" (mega-hertz), and "mic'" (microm-

¢
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eter) may be familiar only to a person -in a specific
field: The writgr must always choose words with -the

\

audience in mind. :

Sentences and paragraphs should also be consfructed'
W\ with the reader, in mind. An average sentence should be
no longer than 20 words. If the reader 'is not familiar .
with the subje;t, shorter séntences are in order. Precise
instructions often require short sentences.

Paragraph lengtheis dictated by-the subject being dis-
cussed. A paragraph normally starts with a topic ntence.
The‘remainder of the papagraph develops the firstjidea.

~ One other consideration is eye relief. Long paragraphs,
even if they are only about one subject, do not make eésy
reading. It is difficult for a reader to fo}low a page-’
lbng paragraph; . N
. If the writer reali& wants the reader to knéw and under-
stand the material, the material should be divided into |
shorter paragraphs. For instance, in a reportg of three
lab test results, the reader could more éasili’lndqrstand
three short paragraphs®than one long one. '

~ Y

/ N . —

.

INTRODUCTION TO ORAL COMMUNICATIONS

Even though the major portion of this course is devoted
to¥the written aspects of technical communications, this
in no way lessens the importance of oral communication fer
the technician. Most people spend more job time speaking
than writing.’ The technician is no exception. Instgdctions
are usually given orally first a;d then in writing. The

technician may also need to explain written items to other

)

" employees.

y
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. Only one module is directed toward oral communication
because many of the éuggQ§tiohs for writtend communication
apply: audience adaptation,ssciengific attitude, and organ-
1zatLan\\Just to name a few. Although the techn1c1an will
spend more t1me communicating orally than 1Q&wrtt1ng, wr1t1ng
skills usually seem to require more study and practice.
The module on 9ral communication concentrates on the - .

.

. organization of oral presentations.s As in written materials,

oral reports should e clear and informative above all e%se.
The listener must understand the speaker; this is often.
critical for the organization. . : . .
Clear and informative presentatibns also involve suit-
ablé graphics; therefore, visuals receive major emphasis
in the module covering oral presentations. The listener
who hears ‘the presentation only once must be appealed to
through as many senses as time and resources will permit.

.
.
~

—
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'EXERCISES

Choose a&'example of technical writing and an example -
of nontechnical writing and compare them, noting simi-
larities and differences. The technical writing exam-
‘ple can be a chapter from a book or a magazine article.
The other 1tem can be a short story, an essay, a chap-
ter from a novel, or any other nontechnical example.
Examine items such as intended reader (gudieﬁce),
organization, subject matter, scientific attitude,

word choice, sentence and paragraph length, and other
characteristics presented in this module. This analy-
sis should 'be 300 to 500 words and should begin with

a clear conclse introduction. *

erte a 300 to 500 word paper examlnlng a technical
ar~1c1e or a chapter from l technical book to deter-
m1ne if it contalns the five characteristics of tech-
nical\writing. Use as many direct references to the
source\as p0551b1e Do not generallze and do not
summarlze the art1c1e .except to support a statement.
In 300
or chapt!rs to determlne how well they follow the N

o 500 words, compare two technical articles

five basic prfhc1p1es of technical writing. Use

direct references to support all statements; do not . '

generi}izﬁ. Start Withué clear introduction. | .- zl 7

Rewrite the following sentences, making them clearer

and more Specific¢: ) ' T *

a. Prior to eralﬁating the-new.equipmenf, condensed
moisture should be adequately memoved from the
equ1pment'by either t11t1ng or inverting, which-

~ ever [is more compatlble with thé configuration

of thr item. Vo i
- - - A-/ '.
. . ‘ - - \.,()
' : _ . .
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Red numerals have been attached to identify the
various édjustmeg% knobs provided inside the door
of the item.

It would seem to be a relatively desirable objec-
tive to terminate the brevious procegé and to

initiate the new one if reasonably optimum results -.

are to~be-sufficiently obtained. -—-—-
The first'thing that must be adequately accom-
- plished is to initiate the new plan.
5. - Combine the'following short sentences into one well-
" constructed longer sentence.
We finished sanding the surface. We gave it a
new coat of paint. : x
These reports show that the new engine has failed
to perform. The writer does not explain fully.
NowLQe have the required cable. The lines can
be laid to the project. Deléy is no longer
necessary. -
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TEST

Define the following®characteristics of technical

writing:
g. -Scientific subject matter —

o

-
~

b.  Formal aspect —

(8
c. Scientific point of view —

0
List five special techniques that are the building

blocks, of technical writing.

Y

. ®
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3. List and define five principles of technical writigg,'

4.  What is reader adaptation?

What'must be adapted? b

What are some suggegtions, for adapting material to a

reader? —t

L
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What are some characteristics of scientific attitude?

Should personal pronouns be used,in technical writfng?

Explain.
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7., * List three wa&s of chogsing the right' word in tech'nic_a}l

writing. - s, . -
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8. Ahy is a module on oral “communication’ included in a
¢ ®

& . N .
course about technical communications?
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9. What are some suggestions for written Communicafion ) -
r - . .

.

N that also apply to oral communication? e -
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© - INTRODUCTION.

The communication assignments that a tethnician hahdles
require many talents. Sometimes the answers to questlons or
problems mus t be researched In these casesy the techn1c1an
must plut on the hat of the researcher. For instance, 2 re-

. port, an oral presentatlon, or a reply, . often demands exact
1nformat10n avallable only through readlng original documents.
Where shoulg the technician start this task? What methods

- should .be used? * How can results be reported? This module
rattempts to answer these questions and others. After pro-

viding backgrouno informatioh, this module will discuss how
to complete prelimimary researéh steps, how to assemble a
bibliography, and how to-use research results.

4
’

. " PREREQUISITES

-

~

The student should have completed the first module of
- - " - ? - ‘ -
Technical Commpnacatlons.

.
.° - “

“

OBJECTIVES

» .

N

able to:
1. List prellmlnary steps in conduotlng researqh.

"Upon comnletion of this modulee the student should be

®

2. Define the terms 'primary" and "secondary' sourses.

3. List four suggestions for conducting, an interview.
v

4. List four steps ‘in assembling a bibliography. .
< 5. Deflne the term "accessing tools List key types.
6. .. Know how to look- for subJect headlngs:‘
. o3 : 5
v. S~ * - -, - 'a
, : ' ' TC-02/Page 1
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10. .

11.

12,
13.

14,
15.

16. -
17~

Guide to Periodical Literature.

Define the term "informatien center."

" note card.

4

Understand the basic format of Endexes like "the Reader's -

.

Define the terms '"index'" and '"abstracting service." T
. .

List five ways of. utilizing the research results. uﬂgg% n\\\*

_List four items of information that should appear on a
- 2 - ,’ -

Knoyfhow to construct an annotated bibliography. . :

Knpw the main differences between informal and formal °

reports. .

Know how to comstruct each element of a formal report. K'

Know how to use subject indexes.
»

Construct am informal report.

. i

Construct a thoroughly-researched bibliography.



T

-l

" - SUBJECT MATTER

~ . CONDUCTING AND REPORTING RESEARCH .

Although it may.seem a bit unusual to insert a module
oh conducting and .reporting research so early in Technical
Communications; a closer examination of the specialized tech-

nician's duties will show that one must constantly stay abreast
of technological developments. Technology 1is always in a
state of change. The technical communicator must be mware
of these changes. An energy specialist is expected‘to be -
awar¢ of all new government—and public developments. An B
electronic technician needs to keep up with important changes
. and improvements. An automotive specialist has to know about:
changes in the industry and in government régulations. In
addition to keeping up with technologijcal developments oneself,
_'a technician often must help others keep up. This is accom-

pllshed through oral and written presentatlons

w Effectlve presentatlons require research, ~and doing
research means using research tools. “Research tools may be
found in a college library, a public library, an industry's
collection, or one's own research area. The réqhnician's em-

ployer, supervisor, or.customers expect an informed report) a

technician becomes an’expert by staying abreast of technology.
;* Staying cgurrent is difficult because technology changes '
so rapidly- and a large bulk of technical material is being
produced annually Even in a highly-specialized field Iike
1aser technology, published material (in ‘the form of articles,
books, proceedings of seminars, and test reports) is constantly
being dissemindted. For example, the following facts from
Andrews and Blickle's Tecﬁgical Writipg book (page 14, see

References) show the staggering increase.in published techni-
N ' . “—

cal information: A

“©
'
o . : - @

i
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1. From 196 1974, scientific and technical books pub-
1ished in tNe United ‘States rose from 3,379 titles pub-
lished by 1960 to 14,442 titles published through 1974.

2. From 1960 to 1974, the number of scholarly journals in
the United States increased from‘1,490 to 1,945. The .
Worldwide increase was from %8 0 to 49,440.

3. From 1960 to 1974, the numbnggizgcholarly artic}es"
increased from 106,000 to 151,000. .

4. Federally-sponsored scientific and technical reports

rose from 14,750 in 1960 to 63,060 in 197S.

. The technician who manages to keep up with this‘informa-
. tion boom must be an-.active reader and reséarcher. Informa-

* The

N ' efficient technician is certainly ‘not expected to be %ac-

\\\ qua'dted with everything\gzifg.published, but the person who P\

\g?e little or no readingNds soon of little use to the com-

tion dissemination is paramount during this century.

pany. \ e e S
To do any kind of research, from the very simple to the
highly complex, the person must b
. Follow certain preliminary steps.

"+ Assemble a list of sources.
-4

’\
- . Pl ~
Jl The purpose of this module is to hq}p the technician

. Efficieptly utilize the material discovered.

derstand and employ these three steps. It is assumed that
the student understands the basics of research, although some
. time will be spent in reviewing how to use the Reader's Guide ,JP

\and the card catalog.

-

L N

- ’
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COMPLETING PRELIMINARY STEPS . Tt

Before a technician tackles any researgh project, some
preliminary steps should be followed. The term "'research,z
in this comtgxt, means any type of systematjc search for jfi- ¢

formation'=- regardless;of whether the information sought is ; -
a minor item or a mass of.data that will result in a 1l ngthf .
report or. presentation. The careful performance 6f thg re- .
quirements of each step will ensure eff1c1ent cOmpletl of ,

the research task. < \
° First, the researcher must have a specific purpose
mlnd What answers does the researcher need? What probl ms’
are 1nvolved in gettlng answers’§§The technician's purp se
may be to gather a11 test reports on a spec1f1c piece fof:
equipment. Or perhaps the technician's purpose is t deter-
mine if the cost of changing from one source of power to an-
Gther—%swpraet%caim—fA—elear understanding of the reason to
conduct a search is important; having a clear purpose can be
a real time-saver in doing research.

Second, the researcher shpould make a pre11m1nary outllne
of his Subject unless the necessary information is brief. L
A tentatleM*ﬁtllne can be prepared using several methods. .
(See the module on outllnlng ) Though tentative," an outline .
provides a plan by g1V1ng the researcher an idea of the items
Hto be sought and the route-to be taken. | \

. ¢ ?

i

The reader must remember that the pre11m1nary 0Ut11ne is

H» i

teiitative; therefore, construction is based on what is called
> -an educated guess. . . - . -

@

To make an educated guess, the researcher's first ideas '
should be those ideas already in mind. The module on out-
lining discusses brainstorming. Here is a good place to use
the techﬁique. ‘

cur N

&

+
-
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’ Out11ne 1deas can also be generated by reading the table

of contents from books in the apprgprlate subJect area, Or
through peru51ng tltles of related journal or maga21ne arti-
c1es.' The educated guess is based on these three pre-
research researched ubject élements. _
“Third, the technjklan should estimate what portlon of
the research will involie primary, and whlch part secondary,
sources. Prlmary material consists of facts and 1nfenences»
perlmentatlon Secondary ‘facts and 1n£erences are those dis-
covered by others and conveyed to the techn1c1an through cch-
versations,’interviews, or published information. 1In other
words, primary mater1a1 is or1g1na1 research the technician N

- will have to carry out. Secondary material ‘is dati¥a1ready

publlshed and requires on1y that the techn1c1an seafch jour-

L]

nals and ether publlcatlons. ' )
“ust all of the necessary 1nformat10n come from primary/

or sgcondary sources? Or -some comb1nat10n7 'These questions °
do not have :to be answered in the early stages of research,
but thHe researcher musf realize that the .answers may affect’
research-methods. Just because the technician knows that the
needed information is in print does not mean that finding the .
1nformat10n w111 be easy. Conversely, the technician's having “
to conduct some experiments and do some reading does not mean

" that the project is difficult.- Each a551gnment is simply dif-

ferent. Prellmlnary study helps determlne, and in some’ cases
eliminates, upcomlng difficulties.

- Fourth, the researcher may have to "conduct- some'prellml- ———

nary interviews with others whose work relates to the problem.
It is wastefhl ®o do library research to find answers avail-

\_\_

-
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.able simply for the asking. Often an expert can ‘tondense the
information and may even give the researcher hints that printed
material does not. ‘ ' '

If interviews are nsed,zthe researcher should foilow the

-

following suggestions: . . .
1. Select the interviewee carefully T&hw/&hould not be
wasted 1nterv1ew1ng a person who cannot contribute.
' ) 2. The researcher should study beforehand.to make efficient
use of interview time. . .
* 3. Prepare a list of questions before the interview so that
. nothing will be omittei.
4. The interview should be scheduled. A drop in interview

////»often catches the other person unprepared or too busy to
talk. ) ,

v

The fifth step i perhaps the most important. .The re-

searcher must set definite boundaries. What time period will

be covered =5 years or\10? What-are-the geographic limits
of the.search? How specific must the information be?  Who is
’ \

\

the audience for the repo or presentation? Answers to these

and similar questions are cessary to guide research. Indef-
inite limits result in wasted time and frustration. Specific

boundaries set the researcher's obJectives and make the job-

»

51xth and last step is to assemble a preliminary
- ™ _ bibly graphy of the sources. This Bﬂbliography provides the
researcher with the tools needed o answer the question, solve
. the Qroblem prepare the report, or consfyrruct the speech.
{ Since the bibliography is the key.to the gesearch, much of
this module will deal with assembiing the bibliography. .

N
h’




ASSEMBLING A LIST OF SOURCES

’ B
Any type of research depends on finding and 1listing help-

ful sources. This 1ist, or bibliography, can take several
forms.. It méy be annotated; thé researcher may hake written
a brief comment or summary of each source. The bib iography
may be on cards, on paper, typed, or handwritten. egardless,
" some type of bibliography must be constructed. Td assemble
the bibliqgraphy, the researcher must (1) determine which
tools are-available; (Z) construct the bibliography using the
selected tools; and (3) make sure that the material is avail-
able and accessihle. . .
° Accessing tools, as they are called, include carﬁ cata-
logs, guides, bibliographies, index guides to government pub-
lications, dictionaries, encyclopedias, handbooks, and year-
books. Selecting the tools for locating sdurces is probably
b the most confusing step because of the many possibilities.
———————f*‘-——-?hiﬁ-dtﬂfﬁﬁﬁﬁhﬁrﬂ#r}}—be~§4aﬁ%ed—%eward—%eehﬂ&ea&—%%ﬁkﬂ%%ﬁ%%44~—-————-
qpols, but the 1lists in this module will not include all pos-
sibilities.
The researcher who finds the answer to his query in one
acce551ng tool may not need to look any further On the other
hand, all tools might need to"be used. Certalnly, each prob-
lem i$ handled differently, but the researcher should be fa- _
miliar with as many tools as possrble. ‘Slnce acce551ng tools
are not the real sources of information — but simply the

method for locating the\actual article, book, definition, or

speech —. the researcher should become familiar with the scope,
method, and coverage of cach accessing. tool. It is more
iﬁportant to know how to’ find a fact than to knpw the fact

itself.

\
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As.stated earlier, the heart of any research i§ the
‘b{bliography or list of possible sources. Perhaps only three
or four sources are needed, which means a short bibliography.
Perhaps thé researcher is expected to determine what informa-
tion is available, which may mean constructing a lenghty
bibiiography. Regardless of the extent of the search for

, material, the first step, after-narrowing the research's pur-

I

pose and limits, ié'toLfonstruct a list of materials.

SEARCHING SUBJECT HEADING INDEXES
" Before searching the card catalog and the periodical
indexes, there are a few other sources that could gave the
researcher time. First, under what subject headings will

the material be found? The researcher knows the subject

a551gned but what other similar ones could prove product1ve’~

[,

Two excellent sources "for subject headings are:
1. Library of Congress SubJect Headings (Library of Con-

gress, Washlngtonl D.C.).
© 2. Sears List of Subject Headings (H.hw.
New York).

Wilson Company,

Although these references both deal with books, the subject
headings can relate to any method of research. '

~ .

" USING THE CARD CATALOG

2

The card catalog, probably the most-familiar research

This does not mean that all of a library's materials will be

4
TC-02/Page 9

aid, is a libjéry's systematic listing of books and materials.




Y 2 b
//

)

//

!

indexed here. Periodical articles (material published with

a flxed interval between 1ssues), for 1nstance, are located ,
by using indexes. 1Indexes are dlscussed later in this module. <
The card catalog is a central listing of books and slm11ar
materlals contained in a particular library. The card cata-

log is the first place a researcher looks when searching for

items other than per10d1ca1 articles.

It is a little difficult to decide whether to dicuss the
card catalog at the first or the last of this.section on com-
piling a biblijography. 'If'the researcher needs some quick
information, knbws’Wh{ch book the answer is jn, wants to see

_wh1ch books the library has, needs only a limited number of

sources, or can only use this one library, then the card cat- .
alog is the,flrst stop. In a more thorough search, the card
catalog might be the last stop. . )

The card catalog indexes books by author, title, and

subject. Author and title cards are usually filed in one . _4;

section; subject cards are filed in anothér- section. Some ¢

libraries have three sections. 'The card catalog contains

many Cross references so ‘that if the resea¥rcher knows a ret -

lated term, the correct term can probably ‘be located. These

cross reference helps should not- be* substituted for a trip

to the sources of»subjecf headings mentioned previodsly in

this module. ’ a . .o r
Each card catalog contains a lot of. information on the"

book it indexes. There is an author card, a title card, and .

a subject card — all on one book. Example- A shows ‘informa-

tion that is included on each author card. '

- 4
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EXAMPLE A:

AUTHOR CARD.

-

Boswert, Berdette E., 1948- \\\

3 -~ —>»Finding the best job. New York: WLley, 1979

. 248 p. .
‘7___::::::::::j€—,2,45? .

-

9 —1>1. Applications for positions.
I. Title T )

N

2. Vocational guidance.

]
10

KEY TO ABOVE NUMBERS i

1. Call number (Library of Conéress system) .
2. Author. . L - .

3. Title. ‘ . o :

4 City of publicatipn. -
5 Publisher. -
6. Date of publication.

7. ‘Number of pages.
8
9

§ize.
. Subjecttheading. K
10. Another subject treated.”

11. Dewey Decimal class number.

-

-
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The title card and subject card for the same book look
like Examples B and C. '

L)

- 3
EXAMPLE B: TITLE CARD.
. . . \
HE Finding the best job
5383 °e .= I A
.B468 C: _ '
- 5 ——— Y N
\ C ©, - +Boswert, Berdette E. Q .
‘ 1 Finding the best job/Berdette Boswert.

--New—York: Wiley, 1979.

. S . °
0

. xi, 248 p. ; 24 cm.

1. Applications for pos:.tions. 2 Vocational guidance.

b ‘ I, Title

v
!

3
.

.

650.14

RS UU

EXAMPLE C:

SUBJECT CARD.

- . : .
HF -7 GUIDANCE-—VOCAN
5383 -, e s
D63 e
) Boswert, Berdette E. ° ;
' Finding- 'e best job/by Berdette E. Boswert.
New York:fWiley, 1979,
s k ¢ l’ ~ . .
ok 4§ -248 . ' /
-~ ] G s ‘. e -
Sl o - A !
B A . 1. Applications for positions.- 2. Vocational guidance. .
e 1. Title
’ ) *
: ‘ w
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This module assumes the student is familiar with the‘%Wo
main library indexing systems — Library of'Congress and ggxey T
Decimal. The first ‘line of a call number, regardless of the
system, is the classification number. Therefore, knqwing
that, under the Dewey Decimal system, books on applied arts
and sciences all fall under 600-699 allows the reseéarcher to
browse if this is desirable. In the Library-of Congrss sys-
tem, all technical books are listed under T; but knowing that
books on microprocessors are in the TK section and books on .
solar energy are indexed under TH is+also helpfll. . Browsiq& )

is a poor way to find material but a good way, to become ac-

v ua1nted with the lagrary - 1f that is thfe obJectlve - How-
ever, browsing through book stacks or through a pile of peri-
odicals to find specific informatiommormally indicates a (

poorly-organized researcher. - N

...... R - - V' ”

COVSULTIVG SPECIALIZED GUIDES
' Spec1allzed gu;des to literature written about a partic-
-ular subject should Be consulted first. These overall guides
index more specific guldes, bibliographies, indexes, abstracts,
and spec1a112ed d1ct10nar1es The specialized guide groups’
~ the best sources, saving tIméu\“For exgmple, the Engineering
- L1brar1es Division of thp"AmBrTEan Society for Englneerlng
Educatlon publishes guldes for, the Following fields: Congress, ) -
Electrical and. Electronbcs Engineering, Environmental Sciences, |
Industrial Engineering, Mechaplqal Engineering, Metallurgical |
Engineering, and Chemical Enginéering:"Here are some other'a’ ) ‘
helpful guides: . ( {

', o

1

, ‘X : > T ’ ) * -
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1. Aqgrican Chemical Society. Searching the Chemical Literature.
Washington, D.C.: American Chemical Society, 1961. P
. [ -
V . . / : 7 R
2, Blanchard, J. R. and H. 05tvold7 Literature of Agricultural Re-
. search. Los An§7les: University of California Press, 1958.
-~ .
. . ‘3. . Bottle, R. T. (ed.). The Use of Chemical Literature, 2nd ed. (In-
. formation Sources for Research'aﬁ&rDevelopmengJ) London:
o . Butterworth & Company (Publishers), Ltd., 1969. I
, L)
- 4, N and Wyatt, H. V. (edg). The'Use of Biological Literature.
- 2nd ed. (Information Sources|for Research and Development.)
Hamden, Conn.: Archon Bd?ks, 1971. ~ %, s /J
S. Dick, Elie M. Currentizhfo ation Sources in Mathematics: An )
- , Annotated Guide to Books agg]Periodicals; 1960-1972. ' Littleton, ; I
Colo.® Libraries UnlimitedZ Inc., 1973,
* 6. rner, S. A Brief Guide th Sources of Scientific and Technical / j*
Information. Washington, 7.0.: Information Resources Press, 1969. /
///J 7. . Kobe% Kenneth A. Chemical EnginézringiReports: How to Search the ] .
. v Literature and Prepare a Report. New York: Wiley-Interscience, / I
. 1957. , , ) ™~
e 8 --——Maltinowsky, H:—Roberts “S]Eience—and—ﬁngineerinzgtit‘err{turér“ A \‘\\ —
I Guide to Reference Resourdces. 2nd ed. Littleton, Colo.: o ©
! Libraries Unlimited, 197§T ‘ N
. / - . '
L~ . 9. Sheehy, Eugene P. Guidé to Referencg/;boks. 9th ed.; Chicago: \
American Library Associétion, 1976,/ Updated by pgriqLic supple- \
.;;///’///// ments. . * "
+ 10, Smith, Roger C. and W./ Malcolm‘Reid. Guide te the Literature of

- - the Life Sciences. 8th ed. Minneapolis: Burgess Publishing Co.,
- - : . 1972, ‘;
- ./ 11. . Walford, A.J. (ed.). Guide_to Reference Material, Vol: 1: ‘Science
and TecBAnology (1973), 3rd ed., Vol. 2: Social and Historical ’

o $ SammEs SRR s

' Sciences, Philosophy and Religion (1975). London: The Library
Association. ) ) ‘ | ‘
— . B T e e T ) - : s -
. 12. White, Carl M. ahd associates.. Source§ of Information in the Social -
. Sciences, 2nd ed. Chicago: American Library'Aijciagion, 1973, ° .
s .
) - , -' ‘ ‘7' .\ 1] ?
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LOCATING BIBLIOGRAPHIES

A researcher can often locate a b1b110graphy of the sub-

- -ject under study. Sometimes th y areé publlsﬁed separdtely,

and g b1b110graphy may index haterials for some years back.

. In a few instances, the blbllog/aﬁhy may be a Complete volume.

ften, a bibliography is simply fhe>115t of some sources fol-
?Bu;ng a journal or magazine ar icle.

The researcher should be on the lookout for llstlngs of
sources within or at t end of’artlcles Firms often offer
to send such lists; such offers should not be passed up
, As stated earlier, ‘there a;e many bibliographies pub-
lished as separate volumes. From the "many publlshed the
followrng can be useful in the fiélds of silence and tech-
nology. Slmllar guides are published in-other areas. -

Dick, Elie'M. Current Information Sources in Mathematics: An

L)

Annotated Guide to Books-and Periodicals, 1960-1972. Little-

ton, Colo.: Libraries Unlimited, 1973. ,

Jenkins, Frances Briggs. Science Reference Sources. 35th ed.
Cambridge, Mass.: The M.I.T. Press, 1969. e

McGraw-Hillggasic Bibliography of Science and Technalogy. New York:
McGraw—H!ii Book Company, 1966.

4

Malinowsky, H. Robert, 5§d others. Science and Engineering ﬁitera—’
ture: A Guide to Raference Sources. 2nd ed. Littletonm,
Colo.: Libraries Unlimited, 1976, A -

rk: New York Public Library, 1915--.
nd September.)

New Technical Books. New
(Monthly ‘éxcept August

~

| Science Books: A Quarterly Review. Vol. I-. April, 1965- .
Washington, D.C.: ‘American Association for the Advancement
of Science, 1965-.. .

.

“Scientifi¢ and Technical Books and Serials in Pfint, 1977.
New York: R. R. Bowke{ Company, 1977. (Annual.)

. e ' - . NS
. \ ~
. .. 3
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\ Walford, A. (ed.). Guide to Reference Materials. Vol. I.
. Science nd Technology. 3rd ed. London: The Library Asso-
ciation, 1973. - ‘ Q/
Ward, Dedrick C., and Wheeler Majorie ‘W. Geologic Reference
Sources. Metuchen, N.J.; Scarecrow Press, Inc. 1972, 1

’

B SN

L]

USING INDEXES AND ABST&&CT#SERVICES e e
\‘f O F

- -

3 » ) . N . )
Index€s and abstréptihg services are helpful accessing
tools. These accessing tools are keys to.periodical litera-

- -~ ture, and periodical %iterature»is the-most current source

for technical 1nforma%10n Ve - ,

Some suggestlons’for u51ng indexes and abstracting ser-
ﬁlces may prove helpful Flrst the réseancher should use as
many terms as p0551bﬂe. Many indexes publish a thesaurus or
list helpful terms under subject headings. ' : ’

E

. T . ]
' 3 , c, “ s ‘ \ R r . , . .- e
. ' . ! 12
» - .

! SecondT_begLn_W1the$he—most-%ecentAissueme%—ma%ea&al and -

work backwards. Recent’ Tﬁstlng and articles often give gluess

to earlier works.
Articles are usualfy classified by subject and by eutho%,°&\

in indexes; most iﬁdexes do not list a source by its title.

A yertical (or publication) 1ndeX/§urvey§ a single pfiblica-

tié . Many electronics maga21nes 1nclude a yearly index

that 1ndexes the entrre year's articles. Some magazines

(National Geogrqphlc Popular Mechanlcs, Modern Photography)'

have yearly\ indexes avallable upon request. Horizontal.(or
subject) 1n&etes survey the 1iterature in a certain field
\\£9Kemlstryﬁ Sgrlculture, solar eqérg)) Probably the most -

.utlllzed indexes are the H. W. ;}lson publications;- especiakly ’

' the Readers' Gulde to %erlodlca
L ®. .

L] ‘ .

ence and Tecﬂhology Index.

Page: 16/TC-02 e . PR
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Most indexes’ follow the format-of ‘the Wilson publica-
tions, wh1ch makes using them easy. Thls module asiumes the
student isafamiliarvwith the Wilson format, which is 1like
Ex?mple D. . ‘

~

¢

EXAMPEE—D+— WILSON-FORMAT- FOR_INDEXES. .. _ ..

¢ 1

1 ) N 2
. — > \ —P—
« 1. Missile base labor rules face overhaul. G.C. Wilson.
3 4 5 .7
N ——

——
Aviatlon W 74 77+ My 22 '61.

13

. 1 , 6 .3 4 5* ’ 7
— A — —~— "‘“'\f—&\f_—A_—“
2. Featherbedding on the pads. il Time 77:78-9 My 5 '6l.

S ) . - ' ‘ "Lj

Tiﬁlé'gof article Page or pages of article

Author . ) . Has illustrations
Abbreviation for magazine . Date /

.
L3
-
- 4
-

A few minltes spent becoming familiar with the format of

each index and abstracting service can save héurs later.

An .abstracting service lists and provides summaries or
digests of perlodlcal articles, and other’ types of Lnformatlon
Abstracts may be translaned 1nto English, or they may be in
the languag? of the original. o .

- . - -
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The most important'rule to follow is: .Thumb through

the magazine last\gnless time is of no importance: The index’
cites soﬁrces that pertain to the sub3ect the abstracting

' service provides a br;ef summary of the article. "The summary )
w111 help the researcher determine if the source is worth

'lpcating. Many abstract services tell how and where to ob-

>

~tain--the complete item. The following indexes and abstract-

ing serv1ces present a representative picture of those avail-

. able. N : T ;
- R Access. Evanston, Ill. John Gordoa Burke Publisher, Inc , 1979- .
- : Indexes magazines not covered in other 'lists, new magazines,
regionai and city magazines

¢

" feaesss -  Sbaamn o _i_ Y

>

2. Applied Science and Iechnology Index. New York: The H'-W. Wilson
Company, 1958- . (Monthly except Augﬁst) Indexes periddi-
. cals by subject in aeronautics, automation, physics, “themistry,

- electroni and.relafed fields.

-

engineerisg ,Uindustrial and mechanical arts, electricity and -

3. Bibliographic Index: A Cumulative Bibliography of Bibliographies.
* New York: H. W. Wilson, 1937- . Lists bibliographies from
. many sources.

y

4, Bibliography of Agriculture. Washington, D.C.: National Librafy
a of Agriculture, 1942- . (Monthly with annual cumulations).
Lists publications of U. S. government agencies. Excellent
‘coverage of international literature of agriculture and re-

- - lated sciences. ’
5. Biological -Abstracts. Philadelphia: Bioscience Information Ser-- . N
. ‘ vice of Biological Abstracts, 1926~ . (Biweekly with semi- *
¢ . annual cumulations). Most comprehensive index and abstract

‘to international bioscience research. : ‘

/ . 6. Biologicai and Agricultural Index. New,York: H. W. Wiison 1964- . ‘ ' )
"1l issues with annual cumulations). Supersedes Agriculture
Index, which was published from 19%6 to 1964.

LS

e 7. Business Periodicals Index. New York: H. W. Wilson, 1958- . (11
. ’ ~ 1issues, cumulated annually). Indexes English language period—
~ N icals in 4ll1 areas of business Companion to Apglied Science” J
! .- | and Technology Index. .

'
’ |
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8.

130 .

11.

8

Chemical Abstracts: Key to the World's Chemical Literature. ¢
~ ' Columbus, Ohio: American Chemical Society, l?Oi; . Compre-
hensive "average of 15,000 journals and of patents and books.

Computer and Contrdl Abstracts: Science Abstracts, Series C.
London; Institute of Electrical Engineering;, New York: Insti-
tute of Electrical and Electronic Engineers, 1898- . (Monthly
with semiannual cumulative indexes). TInternational coverage

of journals, books, and conferences dealing‘with computer and
control engineering.

\ 3

-~—ERiG—BocumentS“fsee—Resources—in—Education):‘“"*“f“‘

-~

Education Index. New York: H. W. Wilson 1929— .é Indexes perlod—

icals, proceedings, and yearbooks dealing with most phdses of
, the education world. :

v

*

N,

Electrical and Electronic Abstracts: Science Abstracts, Series -B.
> ' London: Institute of Electrical Engineering; New York: In-
stitute of Electrical and Electronic Engineers, 1898- .
(quthly with semiannual cumulative indexes). International
indexes and abstracts to journals, b1bliograph1es books,
reports, conference proceedings, and patents.§

Engiﬁ%ering Index. New York: Engineering Index, Imc., 1884-,.
(Monthly with annual cumulations). General index to engineer-
ing literature, including reports and proceediﬁgs.

General Science Index. New York: "H. W. Wilson Compangé 1978~ .

(Monthly, except June and Decémber; &nnual cumulat\fon). Sub-
ject index of 88 English language periodicals cdvering pure
and applied sciente.

Index Medicus. Washington D:C.: Natlonﬁl Library of Medicine,
1960- . International comprehensive subJect énd author index
to medical literature. . : )

-

International Aerosdpace Abstracts {JAA). New York: American In-
stitute of Aeronautics and Astronautics, Inc., 1961- . (Semi-
monthly with annual cumulationsg). .Abstracts of bpoks, period-
icals, conference papers, and translations related to aerospace
science and technology. ) .

Metals Abstracts. London; Institute of Metals; Metals' Park, Ohio:
American Society for Metals, 1968- . (Monthly; cumulated
anually). International index of metallurgical engineering :
literature. Companion to Metals Abstracts Index. e

v
»
’ 4
. »
, .
<
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18.

- 19,

20.

and abstracts The New York Tiges by subject, person, and orga-
nization. Retroactive to 1851.

Newsbank., Greenwich, Cdnn:s Newsbank, Inc., 1977- . Indexes

‘.
. : * ‘ ‘
New York Times Index. New York: New York Times, 1913- . Indexes
newspapers from major cities on selected -topics. Updated

periodically during the year. Articles availatTe on micro-

fiche. )

Newspaper Index. Wooster, Ohio: Bell and Howell, 1972-/. Indexes

Chicago Tribune, Los Angeles Times, New Orleans Times-Picayune,
and Washington Post by subject and personal pame. /

21.

23.

24,

.25,

26.

27.

Nuclear Science Abstracts. Washington, D.C.: U. S. Energy Research
andy Development Administration (ERDA), 19<q£i975. Abstracts

and indexes puinshed and unpublished infoXmation related to
nuclear science and technology. -

Physics Abstxacts, Science Abstracts, Series A. London: Institu-
tion of Electrical Engineering; New York: Institute of Eled-
trical and Electronic Engineers, 1893- . (Monthly with semi-
annual indexes). Indexes and abstracts international physics
literature.

Readers' Guide to Periodical Literature. New York: H. W. Wilson,

* Page 20/TC-02

1905- V. (Eight issues a year with periodic and annual cumula- .
tions). 1Indexes U.S. general interest periodicals by author
and subject. )
’ 4 .
Resources in Education,.EduéatioQal Resources Information Center
(ERIC). Washington, D.Gwz_ ‘J. S. Government Printing Office,
1975~ .* A monthly abstracﬁing journal indexing -educational
literature by author, subjegt, and,institutiqn.’ Available in
~ T paper copy and on ‘iérofich;" Both sets commonly referred to - -

as "ERIC Documents."

. Science Citation Index. Phila@elphia: Institute for Scientific

Information (ISI), 1961~ . (Quarterly with annual cumula-~
tions). Unique index which traces all of the resultant arti-
* cles in which a known article is cited.

Scientific and Technical Aerospace Reports (STAR). Washlngton,
D.C.:' U. S. Government Printipg Qfficesml963- . Internatiqnal
index of unpublished reports on space and aeronautics. *

.

Social Science Citation Index. Philadelphia: ISI 1974~ . Com-
panion to Science Citation Index.




28. Social Sciences Index. New York:‘ H. W. Wilson, 1974~ .

@

29. Technical Book Review Index, 1935- . Compiled and edited in the
Technology Department, Carnegie Library of Pittsburg.
Pittsburg: The JAAD Publishing Company, 1977- . (Monthly).

- Indexes' reviews of new books in al% fields of science. ~

-

. . .

" < e

-

UTILIZING ENCYCLOPEDIAS

o

There are many encyclopedias devoted strictly to science
and technology. The following list is a representative sam-
pling and includes some the most helpful ones, '

1. Above and Beyond: the éncyclopedié of Aviation and Space Science.
Chicago: New Horizons Publications, Inc., 1967-1969. 14 vols. 2

2. Besaﬁcon, Robert ﬁ. (ed.). The Encyclopedia of Physics. 2nd.ed.
New York: Van Nostrand Reinhold Company, 1974.

-~

Astronomy at the University of Cambridge. New York: Crown
Publishing Company, 1977.

4. Clark, George L. (ed.). The Encyclopedia of Chemistry. 2nd ed.
New York: Reinhold Publishing Corporation, 1966.

5. '. Fairbridge, Rhodes, W. Engyclopedia of: Atmospheric Sciences and
Astrogeology (Encyclopedia of Earth Sciences, vol. II).
_____New York:, Reinhold BookACdrporation,’l967.

.
‘y

6. - . Theiﬁ‘.‘ncmlopedia of Geomorphology (Encyélopedia of Earth
Sciencek, vol, III). New York: Reinhold Book Corporation,
- 1968. . ! B

7. ) .. The Encyclopedia of Ockanography (Encyclopedia of Earth
Sciences, vol. I). New York: Reinhold Publishing Corporation,

-~ 1966.

8. . The Encyclopedia of World Regional Geology. Part I:
Western Hemisphere. New York: John Wiley & Soms, Inc., 1973.

9. Gray, Peter (ed.). The Encyclopedia of the Biolagical Sciences.
2nd ed. New York: Van Nostrand Reinhold Company, 1970.

.
r] »
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3. The Cambridge Encyclopaedia of Astronomy. By the Institute of : .




10. - Grzimek's Encyclobehia bf Ecology. Edited by Bernhard Grzimek.
< New York: Van Nostrand Reinhold Company, 1977.

v
s

11. Hampel, Clifford, and Héwley, Gessner G. (eds.). The Encyclopedia

: of Chemistry. 3rd ed. New York: ' Van Nostrand Reinhold- Com-
pany, 1973.

12. :Bunter, David.E., and Whitten, Phillip (eds.). Encyclopedia of

Anthropology. New York: Harper & Row, Publishers, Ihcorpo~
" rated, 1976.

13. International Encyclopedia of Chemical Science. Princeton, N.J.:
— _D. Van Nostrand Company, 1964. '

14. Klngzett s Chem1ca1 Encyclopaedia. 9th ed. Princeton, N.J.:
» . D. Van Nostrand Company, 1966.

15. Lapedes, Daniel N. (ed.). The Encyclopedia of Environmental
’ Science. New York: McGraw-Hill Book Company, 1974.
16. . McGraw-Hill Encyclopedia of Energy. New York: McGraw-
Hill Book Company, 1976.

Y

« 17, The,ﬁEGraw—Hill Eneyclopedia of Science and Technology. 4th ed.
N New York: McGraw-Hill Book Company, 1977. 15 vols.

l§. The McGraw-Hill Encyclopedia of Spach New York: McGraw-Hill Book
- Company, 1968.

1937 Newman, James R. (ed.). The Harper Encyclopedia of Science. Rev.
* .- ed. New York: Harper & Row, Publishers, 1967. & vols.
‘ |
. 20. Ralston, Anthony, and Meek, C.L. (eds.). Encyclopedia of Computer

! . _Science. New York: Petrocelli Books, Mason/Charter Publishers,

7 Ige., 1976. o -

21. Ridpath, Ian (ed.). "I1lustrated Encyclopedia of Astronomyﬁénd
. Space. New York: THomas Y. Crowell Company, 1976.: '

] B
22. Todd,-DaviJ Keith (ed.). The Water Encyclopedia: A Compendium of
Useful Information on Water Resources. Port Washington, N.Y.:
\) Water Information Center, 1970. -
23

. Van Nostrand's Séientific Enégclgpedia. 5th ed. Edited by D. M.
Considine. New York: Van Nostrand Reinhold Company, 1976.
\ E -

. ~ \ R
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24, Williams, Roger J., and Lansford, Edwin M., Jr. (eds.). The Ency-
clopedia of Biochemistry. New York: Reinhold Publishing
, Corporation, 1967. ‘

14

USING DICTIONARIES A‘/

. <
Spec1allzed dictionaries are available in many subJect x4
areas. Some the most useful ones are included in the follow-

“ing 11ist. : I ,
1. Black's Medical Dic®ionary. 3lst ed. Edited by William A. R.
Thompson. New York: Barnes & Noble, Inc., 1977.

2. ® 'Challinor, Jobhn. A Dictionary of Geology. 5th ed. yew'York:
Oxford University Press, 1978. w7

3. Collocott, T. C. (ed.). Dictionary of Science and Technology.
London: W. & R. Chambers, Ltd., 1971. Successor to Chamber's
. 7 _ Te;:hnicalﬁ chtlonary
4. The Cqﬂﬁensed éhémlcal Dictionary. 9th ed. New Yof&: Van Nostrand
- .Reis d Coqgany, 1977. > '
. )
TS N
5. De Vrfe53 Lo s. French-Engllsh Scienqe and Technology-Didt nary
- 4th ed.: Rev and enl. by Stanley Hochman. New York: McGraw-

- Hill prk Company, 1978 -

-

‘6. . and Dévries, Herrmann (eds.). German-English Technical
and Engineerlng D1ctionary 2nd ed. revised and enlarged.
o New York McGraw-Hill Book Company, 1966. ‘

7. Graf, Rudolf F. Modern Dictionary of Electronics, 5Sth ed.
New York: Howard W. Sams & Co., 1977. A .o
. 3. Grant, Julius (ed.). Hackh's Chemical Dictionary (American and
' British Usage). 4th ed. ‘New York: McGraw-Hill Book Company,
N 1969. a .
‘ 9. Gray, H. J., and Isaacs, Alan (eds.). A New Dictionary of Physics.
Rev. ed. London: Longmans, Green & Co., Ltd., 1975. -
*
. »
v ¥ - R
- TC-02/Page 23




o ’

10. Gray, Peter. The Dictionary of the Biological Sciences. New York:
Reinhold Publishing Corporation, 1967. .

-~ 4

»
¢

1., Hampel, Clifford A., and Gessner, G. ﬁawley. Glossary of Chemical
Terms. New York: Van Nostrand Reinhold, 1976.

- 12. Jaﬁes, Glenn, and James, Robert C. (eds.). James & James Mathemat-
ics Dictionary. 4th ed. New York, N.Y.: Van Nostrand Rein-
L , held Company, 1976.
13, Jor ik@%%fGmﬁaw&k&mmﬁﬂ%&mﬁﬂqméﬁwﬁﬂmk&nk%-———

-Hill Book Company, 1969.

Lapedes, DanXel- N. (ed.). McGraw-Hill Dictionary of the Life
Sciences\ ,New York: McGraw-Hill Book Company, 1976.
— Y i , -4
15¢ - McGraw-Hill Dictionary of Scientific and Technical Terms.
/; New York: McGraw-Hill Book Company, 1974.
g °

N ? S .
- 16, Lingeman, Richard R. Drugs from A to Z: A Dictionary. 2nd ed.
' New York: McGraw-Hill Book Company, 1974.
» o 17. Marks, Rober;ega,éed.j.i The New Dictionary & Handbook of Aerospace,
with Speefal Sections on the Moon and Lunar Flights. New York:
. Frederikck A. Praeger, Publishers, 1969. ° . -
18. Markus, John. Electronics and Nucleonics Dictionagz, 4th ed.
New York: McGraw~Hill Book Company, 1978.
. - . . - ’ ]
19. Rogers, Harold A. (ed.). Funk and Wagndlls Dictionary of Data-
Processing Terms. New York: Funk & Wagnalls Company, 1970.
) - ' N
20. Sarnoff, Paul (comp.)t The New York Times Encyclopedic Dictionary
o o _of the Environment. New York: Quadrangle Books, 1971.
< ‘ 21. Stenesh, J. Dictionary of Biochemistry. Philadelphta: Inter-
- science Publishers, “a division of John Wiley & Sons, Inc.,
' 1975. . ’
22, Thewlis, J. Concise Dictionary of Physics and“Related Sciences.
i ‘ New York: Pgrgaman Press, 1973.
23. . The Encyclopaedic Dictionary of Physics. New York:
Pergamon Press, 1961-1963. 9 vols. Supplements I and II,
1966, 1967.
w ' b .
, £
. . . .
. »
Page 24/TC-0Q2 . ‘ .




o

UTILIZING HANDBOOKS

: Handbooks are manuals or reference books that compile
'specific information, ofteg in tabular form, on a specifid
- or limited subject. Some examples are as follows:

- ?

l., Altman, Philip, and Dittmer, Dorothy S. g ed. and comp. Bioloéﬁ
¥ Data Book, 2nd ed. ”Bethesda, Md. ¥ Federation of American
Studies—for-Experimental Biology, 1972. 3 volumes.

.
. 2. Altman, Phillip, and Dittmer, Dorothy S., ed. and comp. Environ-
mental Biology. . Bethesda, Md.: Federation of American
Societies for Experimental Biology, 1966. . Ny
3. American Institute of Physics Handbook, 3rd ed. New York: McGraw-
Hill Book Company, 1972. .
4, Baumeister, T., &d. Standard H;ndbook for Mechanical Engineefs,

7th ed. New York: McGraw-Hill Book Company, 1967.

. -~ [
5.  Besacon, prert M., ed. The Encyclopedia of Physics?‘f;d ed.
New York: Van Nostrand, 1974, ° :

-~

6. ' Burington, Richard Stevens. Handbook of Mathematical Tables and
Formulas, 5th ed. New York: McGraw-Hill Book Company, 1973.

-

7. CRC Handbook of Chemistry and Physics: A Reédy Reference Book of
Chemical and Physical Data. Clevelang, Ohio: CRC Press,
1914- , (Annual) ) '
» . : v, " .
8. Condon, Edward Uhler, and Odishaw, Hugh. Handbook of Physics.
New York: McGraw-Hill Book Company, 1968. )

= R . - . - oz T - — -
> ——————

9. Considine, Douglas M. (ed.). Enecrgy Technology Handboek. New York:
McGraw~Hill Book Company, 1977. *

- L
’

10. Gray, Asa. Gray's Manual of Botany. 8th ed. New York: ‘American

Book Company, 1950. S N
11. Handbook of Cgemistry.and Phys{cs. Clepeland, Ohio: Chemical
oD Rubbfr Company, 1914- . (Angual) :
12. Howard, Weale E. The Telescqpe Handbook and Star Atlas. Rev. 2nd
ed. \ New York: Thomas Y. Crowell Company, 1975: .
- *
. /
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13.

14.

15.

“

Korn, Granino A., and Korn, Theresa M. Manual'of'Mathemat;gg.
New York: McGraw-Hill Book Company, 1967.

Lange, Norbert Adolph. "Lange's Handbook of Chemistry. Edited by
John A. Dean. * 11th ed. New York: McGraw~Hill Book Company,

1973.
Metals Handbook. Metals Park, Dhio: American Socigty‘fq; Metals,
1961-1975. 10 volumes. N :

16. Perry, Robert H. (ed.). Engineering Manual. #3rd ed.’ New York:
McGraw-Hill Book Company, 1976. % -
17, Sippl, Charles J. Computéx Dictionary and Handbook. ¥ond rev. ed.
Indianapolis: Howard\w. Sams Company, 1972. »
- ' , '
~ Ky )

- USING YEARBOOKS : ‘

~
-~
03

Most professional societies in each field issue a year-

book, condensing main occurrences for the year. In addition,

. most encyclopedias issue a yearbook that covers the year's

~

news eévent$ and discoveries. Betause theTe are so many year-
]
book

3.

2.

, no list will bé attempted. The following are three
typiiﬁl
1..

yearbooks:

McGraw-Hill Yearbook of Science and Technology. New York: McGrdw-

Hill Book Company, 961~ . .(Annual) RN

U. S. Department of Agriculture. Yearbook of Agriculture. .
Washington, D.C.:+ Government Printing-Office, 1894-..
\’ N

U. S. Department of Interior, Bureau of Mines. . Minerals.Yearbook.
Washington, D.C.: Government Printing Office, 1933~ .

N

-]

v
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_ EMPLOYING INFORMATION CENTERS -

The information center is another accessing tool. Spon- “’477

sored by universities, profe551ona1 soc1et1es, and governmen-
tal or commercial organizations, 1nformat1qp centers around

. the cQuntry answer questions, provide blbllographles or fur-
nlsh cltatlons on computer printouts. Actual documents are
not furnlshed * Each center is usually highly- speclallzed

$o obtain’ a551sfance at a center, the researcher confers

fw1tH\a specialist who dPaws up a search plan that the center's
cqmpucer can understand. For instance, the Science and Tech-
nology~Division of the Library of Congress includes a National
Referral Center that answers questions and produces a series
.of guides to other governmental agencies. The* Reference Sec-
tion will produce bibliographies on specialized topics npon
request. The National Technical Informat10n~Service is the
'chief\cdearinghouse for ggVernment reports. '

A Directory 'of Information Resource$ in .the United States:

$ - Physical Sciences and Engineering (Washington, D.C. u. S.

Government Printing Office, 1971) identifies the information
™~ centers. Such publlcatlons give the necessary addresses,
. phone numbers, holdings §hd services. Wost centers charge

» %

EEE—————— e -

-

' for services, bUE COSt f@“nomlnal
Use c¢c£ the information center is’ an excellent way to »-

»

save time in completing -a thorough search for sources.
+ , - e . .
" [ I'4 / . . \

UTILIZING THE BEST TOOL

\ - . AN A !
Aft iscovering what each tool can offer, the researcher
often finds that the information in several tools overlaps. n
v ' A o
. ) ) . .
. , o g5 . TC.02/bage 27

™y : ~/

¥




N

.
[l

The témptation is to narrow the research to, one or twp tools —
like the card cataloé and the Séience'and Technojogy Index.
On&&”in a few insténces is this the best approacﬁ%‘moét prob-—-
lems requlre an 1nvest1gat10n of all sources, since importanf

1nformat10n may appear in’ unexpected'places :

In the process of using selected tools, the researcher
should always make a separate index card for each potential .
item. Since these cards are for the researcher s benefit,

- —the researcher-may -include ngte’s in addition, but thé neces-

sary information is: call number-or other key for locating
materialsauthor, title, and other bibliographical details.
The t;\tgA%tep is to looate‘the actual documents. If
the search is thoreagﬁ’\%he researcher w111 have listed some
sources that are not ea51f§ obtainable.- An attempt’should be
made to locate all listed sources to determlne which should

12

be procured by otheiBmeans , ‘
/ ‘ USING RES@ RESULTS =~ _ . o
. - o

Assumé the researcher has performed t . assigned tasks."
Preilmlnary stegi)have been fgllowed, a thorough bibliography
»-and thg/documents have ‘been ldcated. Now .+ .+ —

A

the task is to use the paterial.. .

. As-:stated in the first module, the technician eeldom
collects information and then sees who needs it. Probably, —
the information's format has been set. Research can result
in (1) notes for future reference, (2) an annotated bibliog-

raphy, (3) an oral pre\entatlon, (4) a short informal report,

(S) a long formal report, or other forms. :
& : - : q
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'

~¢

for preparing each of these give'items. The researchex must g
remember that format is dictated by the one requesting ;
mation. The researcher's objective is to follow the instruc-
tions to the letter, not to memoTize them; 1nstruct10ps

pany. The company's stylebook is the rule. -

TAKING NOTES N

Note-taking is fairly standard, ;o not much w!ll be'said
here. \Notgs should be on notecards,) unless there is .a spe- |,
cific reaSéh to do otherwise. The gollowing four pieces of ‘
inﬁo:maﬁi@ﬂ should be on every card: ’ coos

2 l@”\v The subject of the note, or the division of the outline
T if a.preliminary outline has been made. . '
2. An identifigafion of the source, which may be only the
e ; autho}'s last name. ¢ ) R
ST 9 The page number or numbers from which this note was
‘ taken. - o _ ’
4. .Notes tHat are appllcable to the subJect N a

R ) .- R _—

-~ - e e~ -

&Qtes are condensed unless the/materlal may be neeﬂed in a
. direct quote later, or the material is.in such etact lan-
guage that summarlzlng it will distort meaq:gg. If materlaL\ “

. is copied.word for word, enclose it in quotatidon marks in .
N the notes. Only material covering one subject should be
- P N o
o placed on each card. ) . \
AN , hd . -, I e
- . * o ;
# . —— ) - .
. ,
’ - M=
P ) o : ’
4 - i > 4 * C‘
- - t
. o
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'RéPoRT@JG ORALLY

— ) \\
’ ) Y 4 o ! )
;:' ~ o s ’

< . A

A‘: N ‘ ° v
- ' \ » .

‘ . , . l ) . ' . ~t )
ASSEMBLING AN ANNOT LIOGRAPHY - ‘ \“4; ‘

' ‘ﬁ Lo £ \‘
. _Assemblrhg an otated’bibliography is tiaﬂlecnsuming,x
but the annotated bibliography cawm_ certain be %ne of the ; -
most useful resdlts o(\research The list of indexes and , 1
abstractlng services .earlier in this module 4s an example»

of¥an annotated b1b110graphy The reseafcher must locate .

descrtptlon of each source. L An ana1y51s of the reader and 3 .
the purpose for which the b1b110graphx is being preparea de- T
termings what information to include in each summary, An- s
notations normally do not evaluate, but Summarize sources.

The res archer should know how to use aﬁhotated b1b110grap-

hies, asi well as how to prepare them 4

N N
‘ I
*. <
>
N .
\

Quite often the rgsult of the research is an oral pre-

sentatlon, given either by the researcher or~by the perso

~

. Page 30/TC-02 . } ) : o I
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who asked that research be conducted. An oral report may be SRS
presented t one person or several hundrdd. A later module °
will give spe ific suggestions ahout presenting_oral Teports.

. . . N . , .
N : 7/ . . ;> SR
DISTINGUISHING BETWEEN FORMAL ANB INFORMAL REPORTS ' )

andibecome famlllar enough with documents ‘to understand tﬁ%gr :
purE&se and organlzatlon ‘ The researcher then wrltes a shbﬂt '
\. \~ ‘ - ) I
Both .research results and the day-to-day operagion of
industry depend-on reports. Reports are generally classified

as either informal or formal. Sometimes it is diffficult to

. . . - .




* therefare, less is .assumed about the audiénce.

-

tA11l: the dlfference between the two types. The most obvious

'« difference between formal and informal reports is the format.
Pormal reports have title pages, tables of contents, ab-
tracts, and appendixes; 1nforma1 reports usually have none

, of,these. Some key dlfferences in the contents are as fol-

°

. lows:
Informal Reports Formal Reports .
Scope Attack°either @a problem Attack all aspects
) of limited scope or one of a'broad problem. *
' aspect of a large prob-
lem. a o
n . i
Purpose To convey departmental To convey major in-
. -information or action; formation to manage~
o . occasionally to relay ment or the public.
portions .of a report '
: to management. N
— .. ) .
Readers May be aimed at only May be read by many-
' one -person or a lim- ' people at various
’ . . ited group of persons technically-informed
g who are usually tech- levels.
. nically informed. T,
Emphasis Emphasize-the resylts Provide necessary

of~the investigation > background in addi-
and the procedure tion to results and
uséd. : procedure.

and asSUme that the
reader is familiar with the problem and the techn1ca1 area.

Informal reports are usually brief,

.Formal reports are aimed toward a wider range of_readers,
’ More back-
ground and more details are included. ’

Informal Teports are usually in one'of three formats:
the memorandum, the letter report, and the prepared form

report. ; An informal report might be:

2 . '

' : TC-OZ@BI
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list of sources for further study
lab report i

request for extra help on a project
proposal for, K a ne; project

brief set of iqsfrg;tioné ' .

cost estimate on a new project : -
progress report '

malfunction report

-

b S N N

recommendation for new equipment
* The results of an inspection

An annotated bibliography ! . .
~~~~~~~~~~ y 'jThe answer to a research problem '

Regardless of whether the informal report isginp memoran-

dum, letter, or prepared form, the information portion usually
follows this pattern: )

* Introduction
N Purpose of report . .

Problem to be tackled : ’
" Scope of the study

. Bgdy . . - ) . o
Presentation of information

4

i
- Conclysion, summary, and/or recommendations

The first paragraph should always. introduce ‘the report, even
if the total repoft is brief. Objectjives should be accom-
plished in the fewest words possible. | -
. A memorandum, or memo,fis the most common form of in-"
house‘commuﬁication and can cover almost any subject. A re-
*quest for a part, the answer to a research problenm, the source
of a research question, a suggestion for a meeting, prelimi-
' nary results of an energy survey — ﬁany subjects‘are possible.
) Cozzzﬂies‘psuallf furnish memo £Srms ; the. standard format
looks something.like ‘Example E. . N ‘
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, EXAMPLE E: TYPICAL MEMORANDUM.
Company Name ' '

Date": . . ’

Reférence Number: ) '

To: bl . @

From: ’

Subject: v . _

@ . * 2
. . e \

The technician should remember to include an 1ntfoduc-
tlon and conclusion and/or summary in the report, as 1n Ex-¢
amplé F. ' -

\v «|* . EXAMPLE F: MEMO WITH INTRODUCTION 'AND CONCLUSION.
- . . ) The Maymer Company, Inc.
= . . \ ~ !
Date: June 5, 1980 R - o
‘ . .éaferengg Number: BJ-44-80
- 4 . .' ]
. To: Jim Myers, Energy Auditor '

From:{ Johq‘Frank, Testing Laboratory

Subject? , Spurcés for facts on latest ayditing regulations.
D Here aresthe sources for information on the new regﬁlations
for conducting energy audits as you requested April 30. Items
2 and 4 are in the company library. The others QEE on order, but

N . can be viewed in the local‘univergity library.

t ’ Ma i

. . ’

’ . .. 1 ﬂ
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. Example F. Continued.

1. '"Abstracts on Energy," Abstracts Services Vol, 20
;" (April 20, 1980), pp. 30441.
: 2. Bent, Alfred. '"Regulations and their Impact,"
Regulation Summaries, Vol. 30 (May 5, 1980),
, PP 3-7.
® /'_ 3 A ‘ .
3. Energy Regulations. Washington, D.C.: U. S.
Government 'Printing Office, 1980 Report No.
31-8868-44.
. N
4. Stejin, Robert. New Regulations and Their
, Effect on Housfng. Boston: Brown and Com- —
. : . pany, 1980. .
- . 5. "Universal Regulations: Will They Work?"
“U._S. Energy Affairs, Vol. 3 (May 12, 1980),
pp. 20-27. )
L These sources seem to agree that the effects of the
changes are not far-reaching, but rggulation III, 1, ¢ will
affect our plant in Germany. Zﬁ .

‘v ,

.

* Letter reports differ from [demos. - Memos are normally in-

.house; letter reports are direcged outside the organization.
Content may be 1dent1ca1 but £prm andNtone will be different.
Format %ill follow the leiter form(eing)used by the techni--~
cian's company and ‘the ton® will have more personal + or
wvhat.is often termed the "you" — approach Example G is an*

example of an informal letter report

13
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~

EXAMPLE G: INFORMAL LETTER REPORT.

Box 44
- Waco, Texas 76705
- May 4, 1980
Mr. Frank Sewell
4480 Seashore LaneJ,
) Houston, Texas 77468 . ¢

L. 8
Subject: Relocation of Auxiliary Power Supply

Dear Mr; Sewell:

=
This letter is in response to your Janurary 3, 1980, ‘
request that we examipe the possibilicy of relocating vour

gasoline power auxiliary power supply from its present lo=-
cation on the west end of whe nain building to the east end.
Qur summary indicates the following:

.. 1. The cost of relocation would be approximately $6,.00.

a, Concrete $600 -
b. New electrical cables $1,500
¢. Other materials $1,500
d. Llabor $2,500
24’/Tha savings in deterioration per year would ne
approximately $200.

3. The savings in operating costs Per year would ce
approximately $0.125 pex hour. Last year the uni:z
vas in operatipa d total of 60 hours includiag
maintenance, testing, and actual usage.

4, based-onjchesa figures and aven assuming that
operational costs rise significancly over the ’
aext -20 years, it would not be practical to .
sove the unit from its present location stric:tly

for_the savings involved. - ) :
Al N £ +
Thank you for lezting us serve you® We hope that we have
answered your request and that you will ask us for any further
axplanation thar may be needed. ;
{
A , - Sincerely, o,
!
’ Foben? esup- \
, Robert George . \
. . James and Associates v
- Y
— ]
S " TC-02/Page 35
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" . search papers, there are some major ~differences. The student

Y} .

The third type of informal report is the prepared form.

Almost any type o%/fﬁ?ﬁ'fits this category. This’/format
probably does not‘have as much usé in reporting\re

the memo, or letter report, but prepared forms cg
Forms can be prepared to report periodic activities, to make
purchases, to abstract new documents, to apply for a license,
to summarize the results of a survey or of a lab experiment,
or to report any other project or activity.

A lab report, the most‘popular informal report;'may or
may not be on a prepared form. The purpose is to communicatd
information gathered through rigid research; therefore, the »
lab report format is usually rigid. Each company has its own
format, but most follow a pattern like this: ) 1

. Q
. Ingroductlon ‘ . N ‘

Purpose . !
- Problem . .

Scope

Apperatus (or equipment)

Proceduze

. BOdy R 2 + l
Presentation and interpretation of data

N\
. Cogziqfions ) ’ - l

. Recomm;\aations (may not be included) 4

Some companies requlre that conclusions and recommendatlons ' I
be placed at the beg nning of the report.

Formal. reports hafe an important place 1n industry, al-
though the technician may not write many. Formal Teports
prov1de 1nformat10n that management needs to make major de-
cisions. Although most formal reports resemble college re:

. ~ v .
who has formalized the results of research -into term papers

.following prescribed formats (and made good grades) has .

N -
¢ .
» N hd
N
N
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learned the secret to making formal reports: follow instruc- .

s

tions carefully. ) S ; e -
There are three chief similarities between the reports
a technician writes and typical college pape¥s. Both follow .

Both research narrow topics. BotQ~attempt
It is im-

specific formats.
to assimilate information from different sources.
portant that the research investigation represent retr1eva1

of dath from varied sources; otherwise, the end product is

not adequate’for use in forming conclusions.. )
. ifferencés between the typical college paper and the ,
techn?tian's formal report are the following.
Topic of the technical report is usually assigned.
i - Headings are placed g/ithin the body of the technical
.report; items in the table of contents appear as these

headings. ) .o
.Audience adaptation is imperative in writing the techni- ,

cal report. -

More illustrations are usually incorporated into'the ,
. . 1

technical report than are placed in the typical college

paper. . \\\

A more elaborate format is usually requlred for the
This format includes ‘elements such

’ ..

technlcal report.
as a letter of transmittaL,
and/or a list of definitions and symbols. _ i

A ermel report attempts eo analyze'a subject and present :
findingﬁ'in a form that can be understood by an audience com- 7
posed of different types'of readers. A mpderﬁ formal report
usually contains ‘the following elements: .

\‘ Transmittal correspondence . \
- * Title page ’ ‘ .
* Table of contents ‘

-

.
. 14

A
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* List of illustrations

* List of definitions anci symbols : ' N
* Abstract ‘

+ Introduction

+ Body .

* Conclusions or summary .

* Recommendations (if called for)

- Bibliography : _— "

+ Appendix .

Elements are often in the precéﬁing order, but order is dit-
tated by the company. .

The first element listed, transmittal correspondence, is
either.a-memorandum or a letter, and directs the repgrt to
someone. A/memo is commonly used for an internal report.

< An externaﬁ(ﬁr firm-to-firm report calls for a letter of
transmittal. A letter of transmittal follows the normal -+
business letter format. The bogy of the letter does the fol-

4
lowing:

.

1, States the titles of the report.

g.' States when it was requested, .

3. Summarizes the report's purpose and scope. .
4. Lists any major problems. ' ’

5

! ' . ..
. ' Acknowledges dny assistance received. —
Cal

~ -

See Example H. . _ : .

LN

-t

—




EXAMPLE H: LETTER OF TRANSMITTAL.

— -
. ‘ The Crest Company N
2380 West Drive .
Dallas, Texas 75220 - -
& ' May 20, 1980
] . . * .
John Sm®ch : N\\
N. P. Jones Manufacturing Company ’ ‘
2844 ‘Industrial Circle :
Dallas, Texas 75283
\ . NN
Dear Mr. Smith: . \\\\\
The attached report, entitled "The Feasibility of N

ical Control Mills," is .submitted in accordance with
quest of January 10, 1980Q.

The report examines four basic systems, explaining advan-
tages and disadvantages. The difficulties included (1) locat-
ing recent studies, (2) finding accurate statistics, and (3)
conductlng reliable tests. - 'S

The Mark IV is recommended — but with the limitations
listed. Suggestions for installatibn are includedu Your
maintenance department-and the Mark IV testing laboratory
s;aff offered valuable assistance.

t

Sincerely,
r >
ﬁ! ‘ w/m,m,
- ¢ ' Robert Wesson,
Testing Coordinator

R N
Format fer the title- page of a formal repoft depends on
the company: It should 1nc1ude "(1) the title -of the report;
QZ) the name, title, and flrm of the one to whom the report
is addreesed;.(S) the writer's name and the writer'!s firm;
and (4) the date.
' The table of contents of a formal report lists the con-

Ay

tents of the report and where tq‘flnd each part. It usually

. . TC-02/Page 39-
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onlyflists the items that follow.
contents appear as headings 'in the
ings in the report may

for inserting headings in the report is normally as follows:

Ve b

Hu L

appear in the table of.contents

The company stylebook is the authority, but the method

b. ‘Second order headings start flush with the left margin on

a. First order headings appear at the top of a new page.

a line by themselves with no punctuation after them.

same line following the heading.

Third ordér headings are indented, have a period after
them, and the first line of the paragraph starts on the

o

All items on the table of
report, although all head-

<

.Formal reports seldom have more than third order head- "

ings. Example I follows a rather convdhtional format; sev-

P eral variations.are possible.

second order headings.

Examplé I has only first and

-

0

EXAMPLE I: POSSIBLE FORMAT FOR TABLE

OF CONTENTS.

.

e
7
TABLE OF COSTENTS
LiSt of Illustratfons « « « ¢ o« ¢« ¢ ¢« 4 o 40 0. 0. s R S &
ADSTTACE v 4 4 ¢ 4 e e e e e e e e e I I IR v
I. In’croduccion e e e eee v e e e e e e e [ I § .
. “
1I. Physiology of Saturation Diving . . . . . . « e e e e - . 2
. The Gas Laws « « « « « « ¢ « o « e, . e e e e 2
The INett Gases .« » « « o ¢ o o ¢ eco o« v v v o . . S
- The Non~inart Gases . . « . « % ¢ + & v e e e e e e N e . 6 s
Degompression . . « ¢ v o 0 o 0t e 000 0o e e e e e e 7
» IIZ., EQUiPmEnT i v ¢ ¢ v v v vt b v e e e e e e e e e e . 8
. e : ;  §
Breathifg SySLems .« « « ¢ ¢ ¢ ¢ o o o o e % e 0 e e e e . 8
. Protective Clothimg . . . . . . .. C e e e e e e e e e e e 13
Personal 'Insuumencs ...................... 14
IV. Habicats . . . . . . . .. ... B T 16
- ' »
VI. ConcluSfon - « « « o o, o o o o o o o e e e e e e e e e e 19 -
) .
* APPENDIX - .
- Biﬁl!.ogtaphy.‘.;............_ ..... .. . . 20
Apparatus Data . . . . . . I ............. .. e . ¢ '22 .
.. ] ?‘, .
a
b ,/ = -
- - ! - AN
)
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The 1ist of illustrations in a formal report includes
both tables and figures. Some formats require. seﬁaratiné
tables and figures; oth%rs ~combine them into .one chronolog- .

-~ ical 1list. .Some formats call this, the List of Flgures ‘Fig-
ure numbe}, title, and page number are’ given. It is assumed,
therefore, that iﬁch illustration has a ﬁumber and a- t1t1e

-

o
o

. / ! . v
‘ . EXAMPLE J: FORMAT FOR, LIST OF IKLUSTRATIONS.
N N B \
‘\‘\.‘*/" ' . - I
, ’ LIST OF ILLUSTRATIONS ) -
Illustration . o - Page .
~ - . .
i 1. Boyle's Law . 5 “ 4
R 2. Open-circuit Scuba . . « « « « ¢ ¢« . o . ... £ 10
. 3. Closed-circuit Scuba . . . . « ¢ o o3 . .. ... 11
4. Umbilical~supplied ﬁreathing System . . . . + .« & ¢ o . 12 ’
5. O}eane‘ering 1,000 . . . . . oo o e e e e e e e e e e 18, / .
: <
R

L

An informative abstract is short, summarizes the rep rt,
and should probably be written last. The writer should
the table of contents as a guide, instead of trylng.!o umma -
rlze through reading each part of the actual report; other-
W1se, the abstract will be-too long. See Example K.

-

EXAMPLE K: ~TYPICAL Aﬁ§TRACT OF A FORMAL REPORT

- ' ‘ AB%TRACT . 3
’ h "Saturation diving . is a rather new field of study. The word &
L saturation in this field deals with man's ability to absorb and
T expel the gases %at: are taken into the body under increased
°  atmospheric pressure. The behavior of all gases is affected .By

+ three factors: the temperature, the pressure, and ‘the volume of

s

A..- . (‘ 7::) ¥




Example K. Continued. , ¥

the gas.” Nitrogen is prihmarily used to mix with oxygen as a .
bredthing medium, but helium is being used more every day.
Oxygen by itself can be poisonous at more than two"atmospheres.
‘ Decompression is a chief concern to the diver and is a result
of the saturation of nitrogen. Scuba, open-circuit, is the
most widely—used breathing system, and the wet suit is the

most widely-used form of protective clothing. The depth gauge
and the watch are the two most necessary items in personal in-
struments. Diving habitats make saturation diving for extended
periods of time possible. The oil industry has made the need
for saturation diving economically feasible.

-

The introduction of the formal report prep;reé the reader
for.the report. It contains four main elements: (1) state-
ment of subject; (2) stat ment of purpose, (3) statement of
scope, and (4) statement of ﬁ)an of development. The state-
Ament of subject gives the subject of the report. It may in-
clude a defihition, necessary theory, history, and other ‘back-
ground necessary to prepare the reader.
fhe'statemeﬂm of purpbse is the purpose of| the report —
“not of the itéms being discussed. The statemeny of scope re- -
veals the boundaries, limits, or emphasis of theV;;port The =

plan of develo;ment lists the main points, usually in one ser’\

w1ng student paper, Example L exemplifies an

T?j
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EXAMPLE L: TYPICAL INTRODUCTION -TO A FORMAL REPORT.

I. Introduction
€

Saturation diving is a rather new field of study. The
word saturation in this fiield deals with man's ability to
absorb and expel the gases which are taken into the body
under increased atmospheric pressure. Research and study
in this field became necessary when man ventured "deeper into
the underwater world and found that he ‘required longer periods
‘of time to accomplish the tasks.

The purpose of this report is to examine the phy81cal
laws.affecting saturation diving and the equipment and mate-.
rials currently on the market that permit divers to work at
critical depths. The following pages will emphasize the.
problems and‘equipment (related to Gulf Coast off-shore drill-
idg. Q\ .

- This report will analyze the physiology of saturation
diving, the equipment, and the habitats.

.

7

The body of the report tﬁoroughly discusses the subject.
Headings from the table of contents appear within this sec-
tion. The body is the heart of the report and its form can
vary. The technician‘should examine other compan} reports as
a style guide. “: - 8 s

Conc1u51ons and recommendatlonglgf a formal report em-
pha51ze the collected data. The reader should not be sur-
prised by these sections. -Conclusions and recommendations
emerge logically from the report. - Numbering'conclusions and
recommendations makes them more visible to the reader and
allows the writer to examine research more carefully.. Example

M is a student paper.

.. TC-02/Page 43
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E&AMPLE M: TYPICAL CONELUSIONS IN A FORMAL REPORT. M
> 1 v = V
r ‘g ~
" CONCLUSIONS : PR NN
L] A . -
From this‘paper it can be cgncluded that: - ) v,
) 1. Sludge is a necessary evil. é@ .- .
2. Careful conscientious treatment and management- of
Y sludge are essential to a successful $ludge use
, program.
> ' . . .
3. Sludge treated soil caa increase crop yeilds above
yields achieved by commercial fertilizers. p . -
4, Sludge-use can lower or eliminate commercial;jertll— ’
izer use on crop lands. 4

5. Sludge can be used to reclaim marginal lands.

i Y X . . - - ‘f " ~
6. . Sludge can be safely used from both environmental o )
- . and health standpoints. - ’ )
* - . -
7. Composting, heatlng, drying, and digestfon offer zhe
best stabilization results. : b
8. Composted sludge offers the advantage of organic .
content. K ‘

9. Buying land outright is probably the best methqd
. of obtaining disposal sites because of the 75% .
> . reimbursement clause under the EPA law. °

A’ t
10. New stringent laws will force changes in municipal .
‘é . discharge practices. a
The bibliography .is an alphabetized list of‘the docu-
ments used. The appendix contains subordinate, supplementary, -
-~ or highly technicdl information that the writer dogs not fqant‘:‘
to place in the body of the formal report. @ *
» N
- \/\r‘v .':.
’, 4 . R . I - -.\ ' -~
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mal reports has been

This discussion

SUMMARIZING:

1ntent10na11y brief,

* CONDUCTING AND REPORTING -RESEARCH

of the .development of formal and infor-
.trying to concen- .-

< trate only on some of the differences between technical.re-

ports and more conventional college papers.

The objectiwve

°°’ here is to review research methods, concentrating on those

1tpms that will help the tEChn1c1an

,the technician (1) carry out the pre11m1nary steps;

ThlS module has listed some key aids ,that will help

(2) assem-

.. ble a bibliography,; and (3) put the results of the research

tc the best use,
the procedq&e are ava11ab1e both from the sources listed at

More complete dis¢tssions of each phase of

the. end of* thls module and other similar materlals

e,

-«
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-
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- . EXERCISES

- .

) Incluoe-all'four essentials 4n the introduction. Number .

'
. .

Select a technology-related term apd‘have it approved

by the instructor. Prepare a list of at least 15 sub-
ject hea&ings-undér which information can be found.

Use as many subject heading sources as possible.

Prepare an annotated b1b110graphy on a technical subject.
The list should. contain 20- 30 entries, with at least 10
entr1es‘from_perlodlcalg. T ’ . !
Prepare a thorouéh bibliography on-.a technical or in-
structor-assigned topic. Search all guides and indexes
available. Put the entries on cards.

Prepare a short; informal-report suggesting how a longer -
research project can be gonducted and how the formal re-
portgéan be written. What steps would be taken? ,What

- - ———tgols—would-be used? »

s

The supervisor, Jack Jones, has asked that a thorough'study be
made to détermine the possible effect that lab temperatures of .
80~ degrees would have on staff performance, equipment perfor- Cote :
mance.and maintenance, and gnergy savings. The lab is now kept ) .,
at 68 degrees, and he believes that the savings would be worth /\
raising the temperature « - L s

In this hypothetlcal 51tuat10n, the student should deterk N

-mine what equlpment is in thé lab. .

Students .should examine one, index and two abstracting-
services related to their .major. Compate them for —
a.r Scope (What is the extent of their coVeragef)'

b. Purpose (Who"is the intended reader? What type of

S questions will they answer?) e

c. Type of 1nformat10n given (What detalls agélizf
cluded in each entry? How thorough is the entry7)

erte an 1ntroductlon and conc1u51on to the following \

shor stu@eﬂt,report on howlto start a power lawnmoweT'. 4*

>the conclu;ions.aﬁter,be'inning with a statement such as, -

-~ . ;

L . - -~
STy e, . . R

Cen Tt ' A 7 TC-02/Page 47
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'"From the proceeding report-it can be concluded that ..."
. " This is'a short, simple report, but the objective
is to gain practice in analy21ng the materlal and writ-

. : ing introductions and conclisions. ‘s o
N S .
- \ - , , o¢‘§

. D . . y
. The oil quantity must be sufficient to ensure

proper lubrication of all internal moving parts. . .
Remove the oil filter plug located on'the base of ~ , !
the engine. The dipstick is built into the plu
and will indicate the oil level. Add a good br
of ‘SAE 30-weight oil, if needed.. Be sure.to-re-
place the oil filter plug . ‘
The second step is to v1sually check the. gas—
oline level. Add regular gasoline to fill the gas-
oline.tank. Do not spill gasoline on” “a_ hot engine
. - or the exhaust muffler.
. ' The sparkplug wire must be firmly attached ta \
the sparkplug. “Ihis is very important because the
engine will not .start if the connection is. loose.
. " The throttle control.must be set«to the choke
e position. This position reduces the amount of air
| ) : in the fuel/air mixture. The ricber gasoline mix- ,
‘ture greatly assists in initial detonaa}on of hhe .
- . fuel/air mixture in the cyclinder.
The starter rope is pulled tp its full Iength
with a steady motion. If the engine doés ggt\start
on the first pull, allow the rope to rewind and keep °
repeating the steady motlon pull until the engine
starts. .\
As soon as the engine, starts, reset the throttle
**°  control out of the choke’ position to 1/2 the®throttle .
’ "pogition. The engine is now-readx to accomplish its
tasks. . ’
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2. - Define the terms "primary" and '"secondary!' sources.
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' 33.' List four suggestions for conducting. an interview. )
' > \ . . . .
) . . , @
g ’ 4
3 - N el ,
. g ¢ - v - -
, ) . . )
. . . % ’
B - . - _ ‘ . : -
e . * ‘ > K . .
~ L ° ™ 2 °
. v e K ' N .
- 4.* List four steps in assembling a bibliography.
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5.
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List six types of accessing tools..

~ " -~

r :
‘ 3

v

- s

6. List gwo sources of subject headings.
7. From the following'Reéders' Guide entry, identify‘each -
.+ -'part: Featherbedding on the pads. R. Williams. il //\\‘75
Time 77:78-9 My 5'61. 3 X . :
- 1
§.  What is an abstracting service? ’ - 2
. . f
4 i ¥ / " -
> . .v' . LI .
9. . What is an information center? What services can it
-provide? - k. ‘. ‘ S
P SR . & s,
. N , .
A S .‘” ~
- ‘ N t'.
, :
~ - ~ .
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‘ o g KA‘wm-r . ‘
. 11.- List four pieces of ini®

ion that the researcher
should include on each note card.

N

-

. 14

.3 Vs : .
'129 ‘What should guide the researcher in writing summaries
T l: /ip/an annotated bibliography? .

.
° .
M a
<
. . ¢ -
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. . »
. . R .
. .

13.  List three differences between informal and formal

a

reﬁorts. ‘a, “’5\\\; ' ‘
’ .' s
. P . A \v. o . ‘ .@
, f AN

. List five ways of utilizing the results of research.
v
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15." In a forma} report, what is the transmittal correspon-
. dence? What shquld be included in it? ‘ -

’ > - .

: r ,

, . 0.3 . . N -
- 16. What is the final authority in the format of a formal
: report?, . ' '
. .
H .
, g - - % ’

| [ e e s e -
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INTRODUCTION

’

Effective technical communication requireé effective ~ 1
plannlno and summarlzln"\\pne key to efficient plannlng . ‘ ’
is outlining, but sometimes a student views out11n1ng.on1y
as an end prod ct rather tyan as a tool for rapld plannlng .
The same student may not realize ‘that wrltlng abstracts and ° .
introductory summarles are normal parts of a techn1c1an s

duties. B C
% ke

This module will examine how to use outlines and ab-
stracts as .planning agpd.summarizing tools——hThe'student .-
Will recelye~1nstruct10ns and suggest10ns«and will practice

sevé?gi/technrques ' ) , : L

. e .+ PREREQUISITES"

AN
.~
s, .

> The student shoudd have completed the first module in

- Cat v
N =

Technical Communlcatlons. ‘ ) Ve LT

. - ‘ s

i

. B OBJECTIVES: = . |

.
~ o ~ . c .
. . .
. . LN °
. . . cof
“ . "

Upon completlon of thls module the student\shpuld ‘be S

,able to: . _ . .- -

-

1. Expiain for whom an outline is prepared. . - "

2. Explaln @he statement "no point — no plan."' R I T R

3. Explaln the statement, “An outline is a tocl, not an Co o
end in itself." C s . L

4. .Explaln how an outiine is used,to sketch a plan.. -kf .

5. Llst:two‘majog advantages of outlining. L o

e —— < Ny [
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Aruitoxt provided by Eic:

£

7.

8.

. .9.
10.
11. ,
12.
13.

\
14,

List and explain five suggestions for devising an

outline.
Compare
Show ho
Use the Roman/Arabit Systep.
Define an ar})stract,g

AN
ct an accurate outline.

Il
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/ ) v {
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opic, sentence, and paragraph outlines.
utliniﬁg follows the principles of math.

—t——

-

Compare dfscriptive and informativigips%racts.
List fife suggestions for constructifg

' both descriptive and informative abstracts.

i

ng abstracts.
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" PLANNING, AND SUMMARIZING .

~ 4 s
4 - v

_ - Although most of the modules from this course on ‘tech-

v
i
-

ny

M

o

L

-

Yy

nlcal communications glve instructions and pract1ce on "how"
to cbmmunlcate, one of the most d1ff1cult tasks a techn1c1an
faces is. plannlng *what" to write” or say, - For instance,
what is the main-purpose; of a report? How should the analy-
sis be or§5ﬁ12367 -Wirat Should be included—in a letter? 7
,What areas should a presentat1on cover? v >
To6.help the ﬁ{fhu1caah apswer these and related ques-
.tions, this module will suggest ways to use professional
plannlng, summarlzlng, and abstractlng;methods that- benefit

the reader and the writer. ~This .module will be organlzed

One of the communiéator's'best plaﬁhing tools; ié’the .
Outline, but only "if the wr1ter or speaker outllnes prac-

(t1cally and eff1c1ently An outline must be a means toward
“.an end and tot- the end itself. Producing a beautiful .out?
:llne is not the obJectlve. Usually, no one but the techni-
vc1an ﬁlll see the gutline. Even if the outline is t;\be ’

dlstrlbuted the prellmlnary copy is not the one others will

. . hd

\see.- /“9 h . e

(the reader) but most. outlines are prepared for the communi-
cator's-use. The flrst portlon-of this module Wlll cover

“-. N : - . .Y
ut e N »
C : . Y < e <

S " TC-03/Page 3

"o
Mo

AR * SUBJECT MATTER. .

7

..

. Sometimes an outline may bé ihtended for‘another.pefson~\

,

‘under«these headings: "OutlineS”‘and‘"Abstracts and Intro.- -
ductory Summaries.” ] v
' > ‘ .
% - - : ) \ \;
v " ‘ OYTLINES : ) -
a e o B .o " Lo,
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4
outlining for private use, then a few suggestlons will be

o

given for preparing outlines for dlstrlbutlon. Even though
some outlines are written for Aistrlbutlon, out11n1ng is
primarily used to plan before one begins to write.

o

NO POINT — NO PLAN

[
x . e

L]

3 . . T
Until the purpose of the report, presentation, analysis,

. letter, or other item is determined, it is @ waste rf
to work on an outline. In other werds: .no point —.
Why is the report belng wr1tten7 What is the pre ntatioh's
purpose? | Why is the reader be1ng given the 1nformat10ﬁ9
When these questions are -answered, the communlcator ‘can &on-
struct a plan. The writer must decide "what" to say and
"how" to'say it: the purpose is the "what"; the outline is,
tHe "how.™ - . , -

For instance, the writer may be describing how to sol-
der.  Is this intended to be a set of instructions or is the ~°
descrlptlon intended to glve only general 1nf0rmdt10n? Per-
haps the techn1c1an plans to descrlbe a heat pump ‘aé a part
of a largespxeport Is the descr1pt10n general 1nformat10n,
or will the,K reader use the descrlptlon to 1dentlfy all “the -
.parts of the heat fump s part’ of .a repair procedure7 Maybe
insteatd of "no point — no plan," the axiom shquld be "vague

point - confﬁsing plap."’ R ) .

-
-
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OUTLINING EFFECTIVELY . Do R

Armed with a specific purpose, the technician's next
job is to devise a plan.° Pl#fining the presentation of
1nformat10n ord1nar11y requires out11n1ng Although some T

1

bf this module will explain the fundamentals of out11n1ng, ’ ..
the communicator should always’ remember that the outllne
is a. tobl and-not, an end in itself. Perhaps too much con-
centration on correct form @nd numbering systems has given | K
outlining a bad reputatlon. Theotechnician should remember ° °-

that the mgst 1mportant outlines are-seen only by the peop1e£§? '
who ma them. An outline may bé in the margins of rough

drafts Oor even en the back of another item.. Outllnes may

be in ‘ny'form\or combination of forms. In the f1na1 analy-

sis, it ie not important how e outline 'looks. What is
important is that thé technft?in make ome -kind of ouE&anQ ’ .

before writing or speaking. Much t1m ' can be saved lf tHls
"

‘procedure is followed. o 15

3p : . &
An outllne hag two mdjor advantages. Flrst the outline

N s .
is a plannlng tool’ u 11n1ng Allows a wrlter to deV1se, * "

work out, accept or reje ternane plans for structurlng T
materlals.“ A poor plan can be dropped before miterials are R
prepared a good plan can be solidified and _improved. ., - - T -
x It is time- consuming to wr1te,severa1 complete reports 0
to determlmp wh1ch organlzatlonal method 1is best 'An outline

<"can“"be reviewed, changed thrown away, or ref1ned time &'G =

55pent Jds still less: than the t1me requ1red tb ‘write a rough ’

o - .

) draftt' R T - : - . L

: - . © - . LSRN ~

In addition to aliowing the oomm qicator a *chan fd% N

plan an’item befdre actually composing
another 1mp0rtant advantage. Outllz

b “

— T

1ng 1mpog§§ control on <

. M
N [T . .
. ° . . - . .
. . . . P - 3 K N -
T . N .-
. I . P - (\ . . N ) . v .
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‘the technician. Outlining is a 1imiting,device and, there-
fore, helps keep the wriier or speaker on the subject.‘_yith
a well-organized | utline as a guide, the  speaker or writer
is less temptod to Wander off into interestimg — but dis-
tracting'— storiesTor dotails. Although an outline is
flexibple, it limits'material and guides composition. As a
blueprkné for a house can be changed durlng cohstruction,
the bu11der 11ke the writer, has at least deadt w1th some.
problems whide designing the blueprints. .

* To summarize, outlining (1) Laves time by helpiﬁg avoid

false starts and (2) provides discipline for the technician

during a communication assiénment.‘ s
¢ :
» ” R ;,,//
s . 13 i / <
%, STEPS IN OUTLINING "
’ﬁ\ e - ‘ - . v
\"\:\. . . s . ) f-
»"  The fﬁlloW1no suggestions for constructing an. outliine

- may, prove helpﬁyl

1. -The te¢hn1c1an should develop the habit of mentally
outlining an assignment. This is often called brain-
storming. ~If a building is to be:repaired, what steps

~

must be taken? What are the substeps? . If a technique .
musf be d%scribed for aﬁ'audience, which aspects must
they . understand7 'Into which categories do the aspects
£a117% XCan aspects be grouped? 3 0
_ what is brainstorming? To brainstorm, a persom

) wrltes down every idea on a subject as .each idea ap-
pears, aV01d1no any attempt at evaluation oé‘organlga-
tign. Ideas are allowed to '"cool off" bgfore being
evaluated ‘and organized. This coollng of} perlod per-’
mits the writer's subconscious mind to work on the
ideas; the communicator is usually surprlsed by how

‘'

‘ ) ‘ d
Page 6/TC-05




well bralnstormlng and a follow- -up can work. It is (
a mistake to have one's mingd made up too early on how

to organize an 'item of communication. Even the sim-
plest plan can stand & little cooling. RememBer —

. outlining is a tool for determining "what" and "how" ~ . \<\
before actually constructing the material.- ' E
: s . - o : e
' The technician usuaily employs a modified form of .

brainstorming. True brainstorming means starting from
scratch. For the technician, research has probably
been-done and information has probably been gathered. s

. At this stage, brainstorming means. 51tt1ngﬂd0wnlw1th"'“
‘ﬂﬂ,tﬁall~anform5t1657~ﬁgfzﬁgﬂgﬂizet of all items (some will . ‘
be briefly summarized for this stage), and adding ideas. . .
These "added'" ideas may be previously-kﬁown facts, ( ‘
nice-to-know informatien, anaiogies that explain,or
illustrate, thoughts about the audlence, or other re-
lated items. No attempt should be made to evaluate
ideas; evaluation comes after the cooling off period.
2. After brainstorming, the technician should set the
» idea$ aside and work on other projects. When unevalu- . ‘
" dted 1nformat10n is again pulled from the file, the a
. technician w111 be surprlsed at the solutlons and ideas
. . that will suddenly appear. Usually, the more unrelated |
the next project is to the one for Which the outline is-
being made, the more solutions one's subconscious will’
have devised. . T . f
3. The next step is to tentatively order the material. -
One method is to determlne whlch ideas are major divi-
sions and which are subd1v151ons Next, group all sub- -
divisions under appropriate major headings. ‘Finally,
arrange each major d1v151on with subdivisions, in what- o,

ever order seems apprOprlate

TC-03/Page 7
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For instance,| if building improvements and repairs
were needed, neces$ary cha*ges might first be listed

- during a brainstorming ses§1on. Next item5 might be

" grouped under three\main héadings: I. Struetural De-
terioration, II. Cosmetic, hnd III. Ehergy Inprovement.
It mlght then be decided that improvements and repalrs
to stop structural deterloratlon should have ﬂlrst
prlorlty.' ‘Those ideas deallng with energy 1mprovements

might be assigned second prlorlty, and cosmetié ones,

“

13§3_91;9111y+rﬂF01low&ﬁg~the—group1ng intor thAee main

‘headlngs, specific ideas can be listed under each-cate-
gory. ‘J o

The above method of 1mp051ng tentative order is
the most common. An innovative method has been sug-
gested in Wthh all ideas are randomly written on a
sheet of’ paper.~ Major ideas are put in boxes and minor,
ones placed in circles. Introductory ideas arp placed
at the fop, and endin@ idéas placed at the bottom.
Then, a tentative order is imposed by drawing arrows

from one item to the next. The result might 160k some-
thing like Figure 1.

-




INTRODUCTIO INTRODUCTION INTRODUCTION

A

.

CONCLUSION . CONC‘:"LUSIQN

CONCLUSION

A

«.

s

&
: © -

¢

Technique of Imp051ng Tentative Ordér
Through Box and Circle Me'thod. o

Figure 1.

"

P

After determining the best tentatlve order u51ng

this box-and-circle méthod, “the. 1tems should be placed

1 linear form, as follows: ' RN

: - . -~

Introduction (thesis s,gn>e"nce)
A. First Main Point (brjefly)
B: Second Main Point (briefly)
€. Third Main Point (briefly)
First Main Pomt 1(expanded) -

+




-
-
——

. . ' !
III. Second Main Point '

’
N A.. Firsp Minor Point L
! B.  Second'Minor Point ‘
: C. Third Minor Point I«
N ’ , D. Fourth Minor Point f
IV, Third Main Point (expanded) o
? V. Conclusion L !

|
{

Other me thods have been suggested for tentati&ely
arranging ideas, but most methods fall into one ofl
e : *jthese’tWO’Cat?ngiés.‘”Thé teghniﬁiéﬁ shdﬁl&wéiwéy%f
look for the method thaF best suits,K the writing situa-

* -

. R . tion. "
4.  The outline-should be regarded as a tentative plan.
] At some.point, the technician has t¥ stop playing with

tﬁe outline-and begin writing. Usually, the more time *
spent experimenting with the oﬁtline, the, more time
saved when the,report,‘preseptation, or analysis i%:
put on paper. 1 N
Even though much time has been spent on the out-
line, the plan should be changed if the technicianidis-
covers — in the middle of writing — that a point should
be changeg from one position to another. The butlﬁﬁq ’
should be étrong efiough to guide construction of the .
document and flexsélé enough to allow revision and re-

°o &

finement. ' .
. L |

RULES FOR FORMAL OUTLINES R . \
,Now that this module has presented suggestions on how
to outline ideas, a few rules for constructing formal out -
lines are necessary. So faT,.emphasis has been on outilining
as a personal organization guide to thinking, w}itiné3 and .

o ) " Page 10/TC-03
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speéi{hg In :ome instances, the technician will prepare ,

an outline for di trlbutlon (prellmlnary plan for a project,

outline fo;\a report, the skeleton of an oral presentaflon), ’ ,
and thé out 'pé will need to follow certain standards. Some

of these stzidards have been stated or implied in this dis-

cussion, but re-listing phgm'here may'help. -

1, ¢t A formal outline may be a topic_outline, a sentence——- - —— — -
-" outline, or a paragraph out11ne. ~ In a topic outline, ‘
each entry is a phrase or a 51ng1e word; no entry is a
complete sentente. In a senténce outline, eagﬁ entry
is a complete sentence. The paragraph outline is of
virtually nO\use to a ;echnician and, therefore, will
not be discussed. - ' R
Although both the top1c and sentence outlines are .
. useful to the techn1c1an, the topic outline is usually
' a more practical guide to writing and speaking. A topic
1 outline is qgickgf_to'construct, easier to manage, and

more flexible. X

‘ .A sentence outline requires the communicator to -
think out each entry when this is desired. A topical °
. outline entry might say "Equipment"; whereas, the sen-
tence oufline would ?ay "The equipment needéq iﬁcludes

- soldéring iren, rosin-core solder, heat sink,‘and needle-
— Enésed'pliers.”q The sentence outline is most useful in
; analyzing the writing of others and probably least use-

ful din preliminary plannlng ﬁn.the following examples, )

Examplg A is the introduction to a'topiq outline. EXam-'

ple B 4s the 3same intrqduction in sentence form.. N

L 4 . . .

v/

. - oo 160 TC-03/Page 11
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‘E¥AMPa A: TOPIC OUTLINE.
- )
I. Introduction .
" —A. Flies and mosquitos as vehicles of infection
& for eight widespread diseases .
1. Flfes ’ .
a. Mechanical transmission.of disease
. -b. Intestinal diseases they transmlt
. (1) Typhoid
o _ (2) _Paratyphoid . _ .. .-
- I . (3) Dysentery ,
. (4) Cholera
> : (5) Hookworm
b : .. {. Mosquitos . *
1 ' a. Transmission of disease by biting, %
b. Diseases they tra%§m1t
(1) Malaria .
(2) Yellow fever
. 3 Dengue
k (3) g .
4 A -
( 1 :
EXAMPLE B: SENTENCE OUTLINE. .
.
. 1. The fact thdt flies and mosquitos transmit eight -
diseases makes it 1mportant that these insects be
destroyed. * ) .
- A. Flies transmit five intestinal diseases.
. { . WL. Flles aré mechanical.carri®rs of diseases.
7 2. They tramsmit typhoid, paratyphoid, dysentery,
: cholera, and hookworm.
B. Mosquitos transmit three diseases.
1. Mosquitos transmit by biting.
2, They transmit malarla, yellow fever, and
dengue. )
& . K ‘
. s
¢ e 12/TC-03
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~.Outlining follows the principles of math in that the . L ]

Steps,' or '"Steps-in Testing a MC 438 Integrated Cir-

"and outline ymay be adjusted to fit the technician's

3

parts (the divisions) make up the whole (the title or~
subject). Matlematically, this concept might be ex-
pressed -this way: - ‘

}‘ 4 ¢ ]

’

Subject = Sectlon Eiff8¢gtiogﬁjl'+,§§;tignglllz,g, B e
or |

Section I = Subdiviéion A + Subdivision B

Very simply, this means that if the parts of an
outline do not include all parts that the title indi-
cates, more parts should be added or the title'changed.
The titlé, ""Steps in Testing an Integrated Circuit," v
signals thek?éader,that all steps for testing all in-
tegrate& circuits will be listed. If all steps are
not inclgded, a more accurate title might be "Main

cuit." ‘ , : o .
Most authors say an outlrﬂb should "cover the

subject." The technician should remember that, in

this case, the subject is the thge. Both the-title

purpose. But in all cases, parts should equal the
whole. : ‘ . - A
A major division (I, II, II1, etc.) does not have to

be subdivided. If a division-is subdiﬁaded, there

must be at least two subdivisions. There may‘be three .
or six divisions - but not'ogg;‘ Noﬁhing can be d}videq

’
v

into one part.

TC-03/Page 13



EXAMPLE C: CORRECT AND INCORRECT METHODS OF OUTLINING.

CORRECT:/ - ‘
I. Iniroduction .
. A. Key parts ) -
By Minor parts . - N
B . . 11.. Key Parts -——- - - - - T T -
A Part one
B. Part two
III. _Minor Parts
’ A. Part one
B. Part two b
— 1.  Subpart one
. *72.  Subpart two
INCORRECT
.~ s
ox@ﬁ ' I Introduction .
A A, Key parts
. . B. Minor parts
< .. II. Key .Parts .
. A. ° Part one
III Minor-Parts .
" A. Part one
‘== 1. Subpart one . , '
. * p\ . )o
/oo . oo
® In the incorrect example, sections II and III were
v divided, into only one ppart. In addition, III;A .was,
- divided into only one part. Nothing can bé divided
into 1éss ‘than two parts® T ) ‘
R A logical, consistent system of numbering and indenting

L]

-

topics should be used.

The most common is the Roman/

12

«\Arabic system, which looks like this:

.

N

Page 14/TC-03
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v ] \‘
v . < >
EXAMPLE D:, COMMON $YSTEM OF LABELING OUTLINE PARTS.
I c - -,
A -~
1 e T S
B et e P - .
— B 5 ‘ . ' . ,
- 1. o ¢ J
‘ 2. » )
, a. " .
b. . ) .
- ' (1)
' . <(2) e - )
o (a) <
(b) .
— Another system that is often used is.the decimal form:’>
EXAMPLE E: DECIMAL FORM OF LABELING-OUTLINE PARTS. *
1.0 : . B ~
1.1 S '
N 1.1.1° »
B \ 1.1.2 - - o ~ ]
-, ' 1.2 ) - )
- ©o1.2.1 : '
1.2.2 3 , L
) " r.2.2:1 B ) :
1.2.2.2 ! .
1.2.2.2.1 ' .
- 1.2.2.2.2 :
’ 1.3 :
2.0 . .
A
4 ' |
M L e t
. ) "\l\ *
105 "TC-03/Page 15
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The writer may.or may nof skip a line'between
major divisiqns} but con51stent spacxng should be used
tHroughout the outline. Each 1n¢ent10n is usually

ﬂAﬁ;ve‘§gace§¢_1nden§gtions,shouldAbe»consistent, regard;
less of the number of spaces indented.’ Wharever.form
'of'sbacing, indentation, " and eapﬁtalization is used

should be the same throughout the outline.

- 5. Each heading in the outllne should be spec1ch, and
the words chosen‘should be as descrlptlve as possible.
Under the headlng "Heatlng Supply ProbIems,f a “sub-
.headlng entitled "Fuel“ would say little; whereas,
"Fuel Supply Problems" would be clearer Under the

-

heading "Effects of Strip Mining,' the subheadlng
"Permanent Land Scarrlng“ would be more descrlptlve

-

"thah "Effects On Land." 't . :

[
n

All items of equal 1mportance should be ‘parallel, or

equal in’ grammatlcal forn. For Instarice, in the fol-
low1ng outline headings, subd1v151ons could be gerunds

~

or infinitives, but not a mixture: e TN

J - .
_ oL s ’
EXAMPLE F: TOUTLINES USING GERUNDS AND INFINITIVES. '
. ¢

CORRECT — USING: GERUNDS :

I. - Reasons for proper maintenance °

' A. Extending life of the“engine
B. ' Satisfying warranty requirements,
C. Providlng proper temperatures

CORRECT™= USING INFIVITIVES

.
Lt

I. Reasons for propér maintenance
A.” To extend life of the éngine.
B." ) To satisfy-warranty requirements-
c. fo provide proper temperatures

Page 16/TC-03




Example F. Coqfiﬁued. . ‘ ]

_ INCORRECT (NOT PARALLEL) — USING MIXED GERUNDS AND INFINITIVES:
I. Reasons for proper maintenance '

A. ]éxtending life of engine -

B. o satisfy warranty requirements

C. *Providing proper temperatures

The technician shoulg remember that formal outlines
are for others’ to see. Most of the time, outlining is a™
personal tool used to plan what will be written or spoken.
One should  remember that an outline 18 a tool, not an eﬁd
in itself. The technician should not let these remarks on
formal outl{nlng obscure outlaplng s real usefulness - a

guide to thinking, writing, and speaking.

a4 -
~

ABSTRACTS AND INTRODUCTORY SUMMARIES

.

“An.abstract is a short destription, or condensatlon )
of a’ plece of writing," says one authority. Most other
author1tf§§\agre§. Abstracts' are one of the technical conm-
municatér!s mds; useful tools. Abstracts are also one of
“the more diff}culf writing forms to construct. A tecnnician‘
who can write an‘accuratq abstract'can usually handle any
wrifing assignment, for summarizing technical material —
without éhanging the' material's emphasis — is a test of one's
communicative skill. .

An abstract's purpose 1is usually to savé the reader's
tiﬁé Only she table of contents _of a’'report gets more

! attentlon .than the abstract. Whgreas an outline may be

Y
\




-either for the writer or the reader, the abstract is defi-

-'chapter‘alloﬁs the reader to
material will be useful An” 1ndexed list of short abstracts

-

.-~ The informative abstract is often called an introduc-

, o N

\

\

nitely written for the reader. ;

I's L4

» A short abstract at‘the\&eginning of an article or kﬁ

eterg;ge”lf the” abstracted:

s

gives the reader an overview of a large subject area. An
abstract of a report may tell the uninformed- reader all
needed information. An executive or manager may judge the
total report (and the person who prepared it)Y by the ab- .
stract. An abstract is often prepared for a report or paper
that is to be pre$ented orally.~~n: addltlon most Journals
requjire that all articles be preceded or accompanied by an

>

abstract. . ]
As stated earlier, an abstract is a summary\.: nsa;
tion, or boiled-down account of a longer document, film, or
oral presentation. It can be part of. a longer document or
it may be considered an end product. Regardless of 1ts
relationship to other material, an abstract can normally

stand alane. . . < N T

e ‘ - . .
.
- ?\\\\\
4
‘
}

TYPES OF ABSTRACTS

.
‘e

S Y -
Abstracts are usually classified as either deéqriptire
or informative. The des%riptive abstract_telle.what\tne
document or report contains, but gives little information
about any topic. It is a preview of the text, but does ngt\
contain any of. the content .of the main text. An abstract
is easy to write because it is,simply a list of the.material
contained in a documeui (written in paragraph form). LL_L

tory summary if it appears at the beginning of a report.

Page 18/TC-03 ‘ _1(171
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.- length. The informative abstract tends to be five to ten

1
[ - »

S

(The final summary is somewhat dlfferept and will be -dis-
cussed 1n another module ) The 1nformat;ve abstract is
often referred to as a summary; because it gives the essence
of a document or presentatlon .and includes mést of the sig- i v

v - -

n1f1cant materlal Sbmetlmes called ”the report in minia-
ture,'" the informative: abstract)repeats the main idegs and
theé. important conc1u51ons, without supporting ev1dence C
Tho informative abstract says what the text says, but in a
highly-condensed form. Whereas the informative abstract

usually varies’fn length (depending on the length of the _
ﬁéport), the descriptive abstract tends to bhe—%tandard ’

péécent'of the length of the body of the report. Usually,
the company for which the abstract 1s be#ng written will v \

-

set maximum "length limits.

Here are some examples of descrlptlve and 1nformat1ve
abstracts ‘Notice that both abstract types list. the top1c§
covered, but the 1nformat1ve abstfact gives ess ntial de-

tails. \. . ' : -
\\‘ . -
- »

"b ' ) ’ ‘
‘ / T
— ~

EXAMPLE G/ DESCRIPTIVE AND INFORMATIVE ABSTRACTS. -

DESCRIPTIVE ABSTRACTS:
| - é .
:Major diseases that are hazards in isolated research” .
© stations can be prevented by removing or destroying -
‘the breeding places of flles, mosquitos, and rats.

* This report contains suggestlons for successfully '
* soldering. stranded and solid copper wire and copper
» tubing. Two methods are listed for testing the
resulting comnection.

[ SO,

\

-

\ R ' . . ;
» N .
PN . . )
.
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g&gmple G. Continued.

z INFORMATIVE ABSTRACTS:' .
4 .

? " * + Major diseases that are hazards in isolated research
Z stations can be prevehted by removipg or destroying
i * the breeding places of flies, mosquitos, and rats. - K
t The breeding of flies ean be controlled by properly
i » disposing of decaying organic matter. The breeding y .
- ¢ Yo of mosquitos can be controlled\bx.eliminating pools °
. x/‘«i - or spraying the surface with oil. For rats, only

\. © indirect methods of building rat-resistant buildings
. | and protected food suppliesshave much effect. ) .

! . Effectively soldérihg both stranded and solid copper

\ wire and copper tubipg is simple if a few rules are 1 .-
[ followed. The connection or joint should bg properly T
\ cleaned and ppssibly fluxed.- The joint-should be
8 P heated angg the solder applied. The connection can <
= K . b® tested using either force or an ohmmeter.
4- . \‘ L .
‘\
1 * -
! A

.Oﬁ@ of the briefest abstraégé is the annotated bibliog-
raphy eﬁtry. The ;nnotatéd bibliography not qﬁly'lists a .,
number of sources, it also gixeé the reader some informatdon
about the source. This brief abstract can be either descrip-
tiye or informative. This type .of bibliography can be a
‘time-saver, for it'gives ﬁé;hreader a quick overview of.

ethnician should note in read-

~

. rea

. tHe materials available. The t
- ing and in w;iting annotations that, 9¥}ike qther abstracts,

the annotated bibliography does not have to follow the order

R » _of the ‘source; an abstract entry, may be only a key phrase
N L R . > -
. that characterizes the material or points out the miterial’'s
* . significance. ' . N . '
’ \ -
[ .
oy .

. .
: - 9.
:
, ‘ —
) .

2 '_ R T . N
. ’ : A ' 5
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»
EXAMPLE H: DESCRIPTIVE AND INFORMATIVE
ANNOTATED BIBLIOGRAPHIES.

”—

DESCRIPTIVE ANNOTATION:

Doe, John. Methods of Attéchment. New York: Brown
and Cpmpany, 1976 : i ! .

‘
!

The main methods of attachlng metal strips to large
storage tanks. ! . .
7 <

INFORMATIVE ANNOTATION:
Doe, John. 'Methods of Attachment: New York: Brown
and Company, 1976. e

. Strips can be attached to storage tanks using screws,
bolts, or solder, depending on purpose of strips.
Tanks storing petrochemlcals should be treated using

- four methods.

1.

SUGGESTIONS FOR WRITING ABSTRACTS

Here <are a few suggestions for constructlng effectlve

" abstracts: ! ‘ .

The materlal being abstracted should be“as prganized
as p0551blq This allows simply summarlzlng the ‘major
divisions of the material. It may be a goqd idea to
write the abstract using the outline or table of con-
tents; this method helps prevent gettihg taﬂgled up in
details.- : ' ]

" In preparing to abstract‘a source, underlining the key

ideas in tﬂg material can help bring teggther‘the
document's comntent. ' \

£ M o

-

- . . Y
.




3.  The first sentence in an abstract should focus on the

(’ main idea of the item being summarized.
4. After the beginning sentence is constructed each
addltlonal sentence |should develop or contrlbute to

Vg

the main idea stated\\: that first sentencge.
a single sentence. A special

5. Usually, an abstract

- effort should be made to avoid highly technical lan-
guage because the abstract is intended to be a summary
for-a w1de audience.

6. . The abstract, as stated earlier, should be theught of

as a complet&ly independent unit, intelligible without ’

need to refer to the source.

_SUMMARY

Caa N
N\ ~ . ‘ -

" In conclusion, remember A beautlful outllne is not-
the technicianks‘objectlve. Outlining is a plannlng method
-and not an end in itself. .In writing abstracts, one must.

: \ . B
: preserve the essence of the document. An abstract is not
. an evaluation or-a comment — it is a summary. It may be
. descriptive or informative, but it must be .an unblased sum-

+
)

mary. . . ‘ .

A\l
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'EXERCISES

v

Prepare a one-page topic.outline of this module.

Plan a report on how to repair a mechanism. Prepare
an outline that could be used to write the feﬁort..
Prepare a thecklist that would be used. to check off
maintenance steps on a piece of lab equipment.

Write a descriptive and an informative abstract of
this module :

Select a. technlcal art1c1e and write an informative
abstract of it. The abstract should not be over 100
words. The article shouyld be at least two pages in = —
length. Attach a copy gf the article to the abstratt.
Select six sources (bodks, articles, pamphlets, and
booklets) related to a-tequired course. .Use the.card -
catalog‘and Reader's Guide to find the sources. Pre-

pare an annotated b1b110g:aphy of these items. 'The
brief abstracts .can'be descriptive or 1nformat1ve

but they should all be of the same type. ’
Brlng a few outlines and abstracts to class that have
been published. Be able to comment on their purpose,
'type;‘style, and effectiveness.

REFERENCES

7 .
.&adrews, Deborah C., and Bllckle,vMargaret D. Technical

Iy
~ . B S \\

Wfiting: Principles and Forms. New York: MacMillan
Publishing Co., Inc., 1978. - g

‘—Fear, Dayid E. Technical Communication. Glenview, Illinois:
écotth Foresman and Co., 1977. R ¢

+

-

£
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”

Hirséhhofn, Howard H. Writing for Science, Industry, and
Technology.” New York: D. Van Nostrand Co., 1980.

Lannon, John M. Technical Writing., Boston: Little, Brown
and Co., 1979. '

Mills, Gorden H." Technical Writing, -4th ed.- New York: /)

" Holt, Rinehart and.Winston, 1978. ’
Pickett, Nell Ann, and Laster, Ann A. Writing and Reading
J in Technical Englishy San Francisco: Canfield Press,

1970. Q
g
- , -
' »
\ .
[y & - B
~
1]
o r ¥
. .
¢ .
bo "' - .
4 s '
- <
‘ ~
£l ! - ,
£
~ * \

- 3

' v

~ . ,

v f . '
- |- N ' ; .
Page 24/TC-03 \
¢ - . 1 1[:" ) ¥ < ‘&"3‘;

A e
- . ‘ﬁ&ﬁz e




L | TEST

.

. 1. For whom can an outline be written? For whom is an
' abstract intended? \
- * L. 4 ]
' N
- .
. | A .
2. Explain the statement, ''no- point — no plan.'"’ :
. ‘ .o a )
. i
‘{ . .
4 * . \
; —-: ’/, . - op)
~ . o ( !
- . 'y
3. .Explain. the statement, "An! outline is a tool, not an
ehd in itself." p . ,‘ .
’ ~ .\
‘-"3

- - o \ o
4. How can an outline be used to sketch out a plan? ° f
- ’
. <
L
> 115 .

TC-03/Page 25




A

i

5. What are two major ddvantages

\ - - v
f outlining?

/‘)(\\ . v
- . ~
. \
.t '( o
v ‘
- -
[ . : - : b
. 6. Give four suggestions for devising an outline. .
’ t .
2 ! ’
’ . .
N ' ‘ v
. ;
. ' ) e LAY NP .
%i What are the three types Pf'ou;llnes? Which type 1is -
- . .
, : the technician most likely to use? ' .
LY - '
- N . " v . )]
: L \ ‘ \ ‘ ) .
' "h‘ ) Y »
w *
How does outlining. foflow the principles of math? »
- Y
I , / .
’ ~ s N
’ ” - ' o >
‘ ¢ ~
k-4
- , . . . . - .
L2 o (Y
‘ «
- " ?
. . ’@ ~ i
rd
. “ N \ﬁﬁk
o . ) 7 ) ‘
. A ® O
Page 26/TC-03 . . q
T \ . T
[ N 1 D
o S . I
ERIC. . ;o ,
. - .
e - - .,\/ ,-_,/ |




)

9. "What is

List five suggestions for gonstructing abstracts.
Fal .

.

.
4
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Aruitoxt provided by Eic:
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ENERGY TECHNOLOGY

CONSERVATION AND USE .

~ MODULE TC-04 - -
| - :
WRITING DEFINITIONS




‘ INTRODUCTION:

1
-

.

_An energy technician must ‘communicate with many types

‘of persons Having to dea%l ‘with such varied experlence lev-
els means that the technician will sometimes use terms that
are~unfgmiliar-fo the intended audience. For this reason,
-effective comﬁunicatioh frequently meang having to define
" terms for the audience. Writing definitions, although com-°
prising only a small part of technical communications, re-
quires skill and experience. This module examines what terms
should be defined; how definitions are constructed, and where
definitions should be placed when used in reports..

- | __PREREQUISITES

. The student should have completed Modules TC-01, TC-OZ,
and TC-03 of Technical Communications.

.

~ 2w

v - -

able to: » ) . oL

1. List,sdefine, a d:illustrate three types of'terms that
should be definéd, ) ‘ |

2. Define informal aﬁd fgrmgl definitions, explaining whén
each should be séﬂ. T .

3. Differentiate between informal and formal def1n1t10ns

and be able. to -onstruct both types.

4l

OBJECTIVES \

Upon comﬁletion of this module, the s&pdent should be T

4. - Explaln why defynlplons must be addpted to the intended

‘ . ; . L

audience: .

) o 120 i TC-04/Pagé 1




CERICT

Aruitoxt provided by Eic:
-

5. Give a few spggestions concerning the following: re-
peating key terms, using qualifying phrases, and using
iji}iar words in formal definitions: ® . - :
6. Define and construct an amplified, or extended, defini-
tion® S ' s
7. List and defineé at least seven methods for amplifying
e e T, . : —~
a definition.- _ . . . :
8.° List and, explain three_placé§ a definition can be placed
in a repgrt. - . S
°9.  List anq?explain three items that determine how long ’
a definition should be. : \\\;\\\ ’
- q' - Al s
t ~ . . . -
. ‘ . ’ ¢ * N
. ‘ ( )
. ~ ¢ ' 2
- \(’ \“
[
t - ’ !
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A * SUBJECT MATTER'

— i . /—‘”’L‘—’-
+ WHAT SHOULD BE DEFINED
~ . v ¥

’

. Clarity is.critical'in‘technisal communication, If a
communicator really strives for clarity, then definitions
are often necessary. K To define a term i5 to give the term's

e o

.exact:meaning. .

In examining the use of definitons, it is first neces-
sary to think about what shoul& be defined. Often a techni-
c1an‘y&11 say, "I don't need deflnltlons, I just use .the ex-
act word. No one can argue with the validity of this state-
ment, since neither writers nor speakers should use defini;
tions to cover up poorly chosen terms. Long discussions
should be gvoided in instances when choosing the exact word
is the easier solution. :

Unfortunately, some words are rather hard to pin down
as to exact meaning. Consider "jig," for ;nstence. To a
dancer a Jlg is.a dance. To é fisherman, a_jig i's a lure;
and to a welder, a jig is a stand for supporting pieces to
be joined. Obviously, "jig" has several meanings; therefore,
a person using this term will.need to define it:

bofds" are simply "words." Writers apd readers often
afgue_about the meaning of words since they are only labels
for objects, not the ebject< themselves. -For instance, when

s . . . ¥ . . N .
the technician uses a térm.in a memo or 'in some’instructions,

‘and the worker reads the memo-Put does not comprehend the

term in the same sense that it was intended; both the“writer
and\the reader are in trouble. If the boss says\ "burn this
letter,“.meanlng "make a copy of it," and the techn1c1an sets
f1re ~te’the letter, the 51tuat10n is funny oniy if one 1s not
the tethnlc;an. . T >

. . P,

XY
o
w
»
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If words sometimes mean-various things to different
people, the technician must construct definitions when neces-

sary. Effective communication requires effective definition.
, .

What, then, must bé defined? ‘Most authorities agree
that three categories of words often need defining: (1)
fam111ar words for unfamiliar %hlngs, (2) unfamiliar words.
for familiar thlngs, and (3) unfamiliar words for unfamiliar
things."’ Mllls and Walter (see Reference{Sectlon) also sug-
gest considering a fourth categorf — familiar words for fa-
miliar things. This last category is included only to serve
as a reminder to the communicator to use a familiar word when
possible, not to suggest that familiar words must be defined..
A definition should be used onlyswhen a familiar word is not
availableﬁ ,

Must a complex term always be defined? Not necessarlly
How, then,‘does ‘a technician know when a word needs clarifi-
cation? Easf!ally, a term needs to be defined when there is
a possiblity that the audience may not understand its mean-

A—ing. Undérstaﬂding is of the utmost importance. Again, un-
derstanding necessitates audience ddaptation — a subject
that ‘has been ddscussed in several modules. How does the ;
“technician know whether the audience will understand the term .
unless the auddience is analyzed? In other words, the intended
audlence must always guide the technician's thinking.

To repeat, the three categorles of words’ that often need
defining are as foiIOWS' (1) famlllﬁ_/yords for unfamlllar U
things, (2) unfamiliar words for familiar®things, and (3) un-=
familiar words for unfamiliar things. Of. these three groups,
thellas; is where most definitiong'are needed. -However, all-

[y

three cétegpries,deserve attention.

\
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FAMILIAR WORDS FOR UNFAMILIAR THINGS .
.

Flndlng familiar words for unfamiliar thlno is a spec1a1
problem for the technician. Rather ordinary words are some -
_times given different meanings that may be unfamlllar to the .
reader outside the technical field. Every field has its an
list af such words, called jargon.

For instance, "apron' has a different meaning in .each of
the following fields: metal working, aeronautic navigation
cooking; and plumbing. A "cheater" is an extention of a'p{g/
wrench to an oilfield w?rkef; it is a special type of cord to
"a TV repairman. A "jig," as stated previouély, means some-
thing different to a weldeﬁ than it does to a fisherman.

"Active" and "passive! to a solar technician have to do with {
whether mechanical means are used to carry heat from the

storage area to the iiving area; whereas, the same terms de- 5

fineé aspects of verbs to a writer (3ee Module TC-01).

"collector," tp a solar technician, is a device for colﬁgkt-
ing heat from the sun, but an electronlc techn1c1an might
think of -a ''collector'" as the output termlnal of a transistor.®
The point is that ratﬁg;-ordlnary words often take on new
meanings in 1ndustry, and the writer or speaker must often

.

define these words for the target audience.

UNFAMILIAR WORDS FOR PAMILIAR THINGS

Unfamiliar words for familiar things‘should be avoided
if pOssible If "energize" the heat pump means to start it,

then ”start”hls probably a better word. Dependi the :in-
tended reader, "heavy crude 0il" might be a. better tet% than
/ N - - .

124 *TC-04/Page §
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"asphaltic oil." L1kew1se, "wind power' might be a better
term than "aeolian." If at all possible, the simpler term

should be used — that is, when a simpler term is availabile.
However, if avoiding the unfamlllar word results in a long
awkwardﬁgg?hse, then ‘the unfamiliar word should certainly be
used. '"Nuclear fission" is simpler than saylng ""the process .
im which the nucleus- of .a heavy atom is split into two or
more fragments." Similarly, saying "anthrac1te coal" is .
simpler than a phrase explalnlng anthrac1te coal's meaning.
The technici must decide whether the subJect matter?
demands using unfamiliarlwords for familiar things. Does Q
the audience understand the term? Aftex this question is
answered, .the technician can decide {;gf;§ term should be -
- defined.

UNFAMILIAR WORDS FOR UNFAMILIAR.THINGS
' s
’ “ ‘

Unfamiliar words for unfamiliar things includes most

. \"-/

terms that need defiﬁing. Most so-called "technical" words
fall into this category. A list.-of specialized terms from -
ahy technical field would normally. consist of "unfamiliar
words for unfamiliar things,"&and they would need defining.
Such terms often have only one meaningl TRy are not "famil-

iar words for unfamiliar things." D
N Words such as "geothermal," "lignite," "ga51f1cat10n,"
! "petrochemical," "magnetohydrodynamits," and "refrlgerant"

. are all words that mlght need deflnlng for a person outside

T (*~\ . the energy field. These terms arg part of the specialized
language of the energy technzplan and, for _the nontechnical

_audience, could .stand for unfamiliar things. C

(]
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Conversely, ‘an énergy techn1c1an making an energy audit

-mlght expect to have to explaln certain specialized terms to

a plant manager. The fact that the plant manager is also a
speeialist does not mean that he or she will understand the
language of the energy spec1allst The specialized terms of
one field would be ”famlllar words for familiar thlngs to a
person in the same field and "unfamiliar words for unfamiliar
things" to an expert in another field or to a nontecnnicai

reader. — ’ : : X
the communi!g.5
tor is responsible for (1) knowing the audience and (2) adapt-

The,following‘cannot be over-emphasized:

ing the material accordingly. The technician who prepares

the energy audit may be many miles away when the plant manag-
er reads’ the report;

therefore, terms %n‘the report should be

-

clearly defined when necessary.

, .
e . . .

<

HOW DEEI&ITIONS ARE CONSTRUCTED

Now that this'module has examined what terms should be
defined,

structed

it is necessary to look at how definitions are con-
Definitions arée usually (1) informal (a word or a
phrase) or (2) formal- (a sentence with perhaps an extended
The length, of the def-
inition depends on the purpose of the communication apd’the“

or amplified; definition). or extent,
knowledge level of the audience. .

¢ Sometimes a word or a phrase is enough: "Measure the E
input (energy being consumed) as the first step.% Other
times, a definition may require several paragraphs. How much
does the audience’ know, and how much does the audience need

to- know? The answerss to these questions help determine the .

length of a definition.
3 | ‘: » ’ .

. : op o
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The length of the definition can aleo depend on the com-
plexity of the term. "Nuclear" 1s*ﬁrobab1y more difficult to
define than "geothermal" because of its greater complexity.

On the other hand, the internal combustion engine may be easi-
er to ‘expl
tended

technl ian should make a definition as brief as possible,

han "passive solar heating' because the in- .
dience may be hmore familiar with the engine. -The

ing the def1n1t10n detgiled enough for the purpose,”
udience, and the complexity of the term.

stated previously, definitions are either informal

or formal. Some sources say there are three types of defini-

tions, since the formal type can be either a one-sentence def-
- L3 - A - ! - - - - L3 L3
inition or an amplified fextended) definition.' Whether defind-

tions are classified as two types (informal, formal) or three
types (word or phrase,‘sentence, amplified or extended), they

‘are written the same way. In thi} module,~the author. has

chosen to classify definitions as- informal or. formal. j \

-—

INFORMAL

» . . ) ‘ . ‘ A~
"Informal," as used here, means that the writer or speak-
er simply substltutes a fam111ar word or phrase for an unfa-
miliar term. However, before the technician can use an imfor-
mal definition, the audience must be familiar with moét as-
pects of the term being defined. To define a breeder reactor
by saying, '""Breeder reactors, or reactors that produce more .

fuel than they use, are similar to nuclear power reactors,"

. would require that the audience have a §enera1 knowledge of

Teactors and, possibiy, of -other aspects of nuclear power.

X




-

gy, Even the féllowing.simple informal definition requires that

’

the audience have some knowledge of trees: '"The trees be-
hind our house are deciduous; that is,Athey shed their fo-

> - ; . . . X ‘
liage during the fall." : .

. \ A3 ° . ) i
% FORMAL 5 ' )

. . . -« ’

When purpose, teader, or complexity of the term3demands

e .. -] . . .
.a clearer de£1n1tdon than a2 word or a phrase, the technician .
we '

<

must use a -formal definition.' - Formal definitions can consist
"of a three-part sentence definition or both the thwee-part
sentence and an exte sion or ampll£;;a14on, which 1ncludes
whatever further deta1ls the audience nébds

Whereas the informal definition is a flexible, "in-other-
words" technique, the formal sentence definition follows a
. fixed formula or structure cons1st1ng of three principal
parts:- (l) the term or word to be defined (called the spe-
cies), (2) the spec1f1c group or class to which the word be-
longs (called the genus), and (3) the distinguishing charac-
teristics or features (called the differential) that set th1s
item apart from similar items in' the same group or class. r
Here are some ekxamples. Notice that each definition is a
complete sentence.

L3
- . L
4 Distinguishing
. - Term Class . Characteristics
X ’
A transit is a surveying instrument that measures angles.

a

Stress is an applied force that tends to scraih
- . T or deform an object.
L . . t
A hybrid is a solar heating .setup that combines both
. ’ . ' TN passive and active
- o o} : 3 systems.

v ' R
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+ - After deciding that a term should be formally defined,
) . one must follow two steps -4(1) identify fhe family or class

and (2) determine the’ most outstanding distinguishing- charac-
teristic. All this work for one short sentence may seem
foolish, but effective _communication requires some thought.
Putting an idea into as few words as possible is more diffi- '
cult than constructing a lengthy discussion. I

. . Clear and accurate reports and forms are probably not as
difficult to\handle as many technicians think; they simply
demand e¥tfa\\%

attention to the one duty that many workers re-,
gard as unimportant — writing.
L 4 ’ - :
e " -

C1as§
. N\
&he technician has a term that must be defined in a let-
ter, report, or speech. First, what is its class? The fol-
— lowing are some attempts to select the best class, or genus,
, for a few typical energy terms:

“ Term Class R |
collector system component
i . photovoltaic light-sensitive material ‘ ’ l
EER . Energy efficiency rati;
i fusion | - nuclear rgaction <
- fluorine ° fuel salt

\

. 7 .

As the student will notice,. each term above could belong to
more than one class or gfoup: Picking which term is best; or
clearést, for the particular usage will be dictated by the

. situation. The more specific the class is, the better.
. : . ~ ~ )

A ] ' _
4 ]
\\' - ’
, P

L]

»
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. The second step.is to select the, distinguishing charac-

Distingushing Characteristic

’

teristic that will best achieve the definition's purpose.

The characteristic chosen should apply only to the term beiné.

defined. To define '"gasoline" as "a petrbleum product used’
as a fuel" would uot be adequate because several petrg}é&%“’
products dre used as fuels. fe define '"nuclear reactor' as
""a power plant used to produce electricity" would not be
choosing the best characterlstlc, since several types of
On the other hand,

power plants produce electricity. to say

"a nuclear reactor is a power plant that produces energy using

plutonium-ZS%‘or uranium-235" is more specific.

Summary of Formal Usage
L} >

Most of what has beeﬁ discussed abeut forma} defini-
tibnsxcould be summed up with one statement: an accurate
llmltlng class'or group joined with a preclsely accurate A
d15t1ngu1sh1ng characteristic willsresult in a good defini-
tion. Sometimes, trying to pick out an "accurate, limiting
class or group"” and a .'"precisely accurate, distinguishing
characteristic'" can be frustrating;,but having the boss com-
pIimea& the report or having a company comment on Ehe clarity
of an explanatjon really makes the struggle worth the effort.

- [}

. 6 &' ‘ ’
Additional Shggestions‘for Formal Usage ™
- o , %
Before leaving the discussion of formal sentence defi-
nitions, thre¢ suggestions should be mentioned: (1) do not

1

o TC-04/Page 11
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repeat key terms 1n a definition; ( include quallfylng

phrases when necessary, and (3) chooge familiar words for the L

©

class and the dlstlngulshlng characterlstlc
‘ Repeating key. térms means making a statement such as "a
-nucleay reactor is a reactor that...'" or "fiberglass insula-
,tion.is a gaterja; used to insulate.”" Probably.the techni-
cian would think this advice unnecessary, but examples of"
such §tatements are plentiful.

a

‘Sometimes a definition is given ¥or a specific purpose.

A qualifying phrase should‘be included to indicate that

the term has,asspecial meaning in. the particular report
"Insular, ®as used in this report..." or "hydropawer, as de-"
fined by the energy commission...'" or 'energy efficient, as
"defined in regulation 2Z4b...." Unless the tecﬁnitianhtell;-
the audience 0f such Timitations, the resulting definitions
will not be clear’or accurate. Tt . ’

The third suggestion is to use familiar words in the
class and distinguishing characteristic portions of the def-
Jinition. °® The communieator should not weaken well-formulated
definitions by deflnlng one unfamiliar word with another un-
familiar word.. The somewhat simple Qeflnltlon, "hydrocarbohs
are compounds which contgln only carbon aqd hydrogen,'" as-
sumes that the -audience understands the meaning of carbon.

In the definition, "substituted hfdragpﬁions are hydrocarbons .

in which one hydrogen atom has been repluced by a functional
group," the reader must know the meaning of ''functional
group.'" Notice, though, that this. definitign is an exception
concerning repeating key terms. In this case, "hydrocarbons'
may be repeated.

& o
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- AMPLIFIED DEFINLTIONS - -

< . 2 13

}

Even though a brlef definition of an unfam111ar term is
usually adequate," in s%me instances the-audlence may' need . N
more information than a w0rd,;clause, or 'sentence can contaim. : '
When the'readeréjr listener needs a full understandlng-of—a S Wﬂjf_

term, then an .appltified — or extended - def1n1tlon is re-

. -

qu1red . - o .
‘ . For instance, the previous def1n1t10n of substltuted‘
\ hydrocarbons would need to be ampllfled for an un1nformed .
reader,” especialf& if the reader needed a full understandlnc
of the term.;'What 1s carbon?. What are hydrooarbons? “What .
is a compound? What is a.functional group? Why are hydro- ‘
carbons important? Where‘arecthey found? What are similar
elements? What is the rigin of the term ""hydrocarbons?"
To answer these,questiéﬁs, ong would -amplify or extend the
3 .definition. The following isfan example of an ektendedldef-

inition from the course, Fundamentals of Energy Technology: ,

Tar sands are sandstone reservoirs impreg- . '
nated with heavy.crude oil that cannot be | |

. obtained®™through a fell by conventional ' |
means. Two other terms are given to;tar

sands: '"bituminous sands" and "oil sands." ©

The heavy crude <0il .is termed '"asphaltic, .

oil. .. .
( .

. The most extensive dep051ts of tar sands
' " in the world are located in the province -
of Alberta in Canada. In the United States, I
' numerous small tar sand deposits...were.
. quarried.and sold..: for paving material
used tn road construction during, the
early part of %the 20th century. ', ;

Although experts do hot agree on a method or a set of

methods to amplify a def1n1t10n, an examination of several
sources shows that the follow$ng techniques are often uWed:

¢ . 3
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1. Giviﬁg.a fﬁrther definition means ef%laining foq the ™

reader some words in the d;finition. . For exaﬁpla, in

v the previous illustration on substituted hydrocarbons,
~° __"hydrocarhons" might NWave:to be defined. -
2. "éfgting concréte examples is a second amplifying method.

This,is probably the best‘%ethod for giving the audience
o ' \ a clear understandlng "Solar cells are uséd in photo-
" graphic ,light metérs." Or, for instance; after defining
_solar heating, one might giye‘exaﬁples for American
Iﬂdiéns(in pueblos storing daytime heat and releasing
it at night tonsigrify ihe meaning- of solar heating. -

- 3." .Comparison and contrast géchnique can relate an unfa-

- -

.miliar word to familiar ‘Word. - Showing similaritiés can

help the audience visualizé: "Splitting an atom by, nu-.

* . . r—

. * clear fission is ‘much like breaking a piece of. ice into
several parts. L. PR -

(!

B S Word derlvatlon is the étymology,.or h;story, of the

\\,ﬁ “term. "Geothermal" (geo + thermal) means "the heat of ’
- the earth." "Llonlte” comes from the Latin word "llgnum‘""
.meaning "wood," and 11gn1te is a soft coal with the tex-
ture of the original wood. Although word“derlvatloh
> can be-interésting, this method should be used onrly to °
aid understanding — not just to impress the readers. .

' 5. Physical description is definiteldy important as an am-

plifying method. The audience could not,have a thorough
understanding of an air conditioning compressor without .

1]
a description of it .
: . . . s - . A
6. Basic operating ﬁrlnc1p1e and analysis of/ steps or parts
' are’ two more usefdl\methods. Explainidglthe principle
of a heat pump and then analyzing the steps in the prov
. cess can help the reader break the proceess into under-

N

standable parts. . . .
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Other helpful methods are as follows: w(l) giving the
location, or whéré theAfbject ‘can be found; (2) “llustrating
cause and effect; (3) drawing a graphic illus&ration;“(4)
stating the history and background; and ﬁS) EXplaining spe-

cial materials or conditions required for certain items -or

Ia

processes..

" Here are two final notes'about amplifiedsdefinitions.
}irst, the length of the definiton should be determined b&
how much the audience needs, not how much the techngcian '

5 knows. A lecture is.seldom in order. Second, aRr amplifiedy
.or extended, definition usually begins with a formal sentence
definition. Follow1ng the formal definition, approprlate
amplifying methods are used as necessary.

~o ‘ ) /

.

.
.

%% C . - -

- WHERE DEFINITIONS SHOULD BE PLACED

. .

’

TO this point, the module has covered what terms should
?e defided hnd how definitions should be'constructed. The
_third and f1nal topic for dlscu551on is where definitions’ -
should be placed in a report. ’ .
There are, three p0551b111ties placement (1) in the
44;'

text. of the report ltsélf; (2) at

-'tom of the page in

footnotes; or (3}.at‘4he beginning”0T end of the’ repoftkpn %.*

glossary’ or llst All definltlo; shquld be placed tolsuita -
the writer's purpose and to be convenient for the reader.

, 'If a report contains only-a few def1n1t10ns, each could be
placed directly after the term being deflﬁed B ‘

This method is usually convenient for thé reader. If
there are several terms to-be.defined, perhaps a separate:

- glossary at thé beglnnigg or ené{of the report would bﬁ bet\er:

< L

¢

~
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If the w;ifer is not sure whether or not the reader ‘
knows the term, the definition can be in a fooetnote. Foot-,
notes are-usually used in more formal repo}ts.' Footnotes
seldom appear in itemé.prepared for-use withinua\company.

¢ -If there arg,spme terms that the reader must know to,
understand the report in general, these terms probably should
be defined in the introduction. In actual practice,:when the
technician decides the importance of terms in liéht of prob- :

<

able knowledge of the audience, Placing definitions is usually

easy. T .
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EXERCISES

List. six terms in a selected technology that, to an
uninformed person would be (1) familiar words for un-
' __familiar things, (2) unfamlllar words for familiar
things, and (3) unfam111ar words for unfamlllar ‘things.
The final. list should contain 18 words. N
From the list in Exercfse 1, select fiVe‘words"and Je--
fine each in afone-sentence formal def1n1t10n. Do not
‘use the dictibnary. o . T ‘
*Select one def1n1t10n from Exercise 2 and amplify it
f1ve dlfferent ways Label each way, using the names
of the methods.explglned in ghls module’,

Select a term-from the _selected technology and write a

two-page extended deflmltlon of the £erm. Start with a

one-sentence formal-de¢finition.: Use at least seyeﬂ'dife\

ferent methods of amplifying a definition,,and label
each one in the left margin. e

) .
Select three terms\from'the\selected tecpnology that
have not been used in other exercises. Definey®e
formally three times: once for a fifth-grade stude
once for an unlnformed cotlege student and . once forl
another person from the technology 1n questlon. Each
definition should be only one complete sentence.

Cgpy 10 definitions from yarious tecbnical literature
"sources:. bogks, magazines, journals, manuals, instruc-
tio sheets. Beside each of the 10, identify the fol-
lowing (1) whether it is- formal or-informal and (2)

who the intended reader appears to be.
From the “same sources used for Exercise 6, make a\}ist.
of five words that would need 'defining under certain,

.

circumstances.

\
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2.

’

What types of terms should be defined?

L]

\

— . _ Z\

Define informal and formal definitions. Explain when
each should be used.

3.

4.

4

Exptain briefly wh definitions must be adapted to the

inteénded reader.

’




o
6. ° List three places definitions can be placed in a report.

“ b

[}
>

5. List and define seven methods for amplifying a defini-

.

tion. \ * .

Explain the reasons definitions might be placed in each

.

place.

. ' ‘ ,
7. List and explain the three items that determine how long
« Jdefinition should be. ’

§

-

v
& -
v
A
7
L3
Y
.
N .




definitions.
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8. Give one brief suggestion for repeating key terms, u%ing
a qualifying pKrase, and using familiar words in formal

.
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\ - | ) INTRODUCTION

Technical communications usually include descriptions.
To communidate;effectively, a technician must describe'mech-
anisms to fellow workers, supérvisors; managers, scientists,
and the general publlc. ’ ‘

This module will.explain (1) how to construct an effec-
tive description; (2) some problems that might be encountered
in writing Qeécriptions; and (3) the basics of writing spec{-
fications, an area nof descriptive wrifing that requires ex-
treme precision. . .

" The exercises included in this module should further
aid ‘the communicator in constructing clear, concise descrip-

. / A
tions. ‘ ’

R _PREREQUISITES

. 1
The student should have completed ‘Module TC-01,

"Intro-
; . .
duction to.TechnicallCommunications.™ "

. OBJEGTVES
a’ oL . “ )

'pon completion of -this module, the student should be’

able to: - - : . . ¢

1. Define mechanism as used in this module. ' _

2. Explain what "describe a mechanism'means. \

3. EXplain why ‘a technician might need to descrlbe a mech-
“anism. . -

4. List the three divisions of a descrlptlon‘bf a mechanlsm

and explaln how each is constructed )
4 .o

’ LN .
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Explaiﬁ the part reader adaptation plays in writing de-
scriptions. .
6 List two ways a communicator can create a visual image
in the Jintroduction.
‘7. List two ways the listéng of parts can be organized.
8. Explain how to describe parts in a part-by-part descrip-
tion. ) '
9. List eight aspects that should be considered when de-
., scribing a mechanism in detail. ' q‘.\g
) 10. Explaiﬂ the purpose\of the conclusion to a description.
11. Explain how to determine if ﬁllustratiéns are ‘needed.
12. Explain how seeing and comﬂUnicating affect accuracy of -
- statement, ;
13. Explain how to determine the amount of detail to include
in a description. .
T4 ——Define specifications. o T
15. Explain how specifications can be organized. <
16. Déééribe a mechanism. .
17, Analyze a set of specifications.
18. Write a short specification. ’
. X4
. ! B - .4%
S @ ) .
’ . .
/ ‘ :
’ ) a ° et
— , : ;
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DESCRIBING MECHANISMS _
A technician constantly works with tools, machines, in-
dicators, and instruments. Qften, one of these mechanisms
.must be described as part of an-audit, a bid specification,
‘a repair memorandum, a letter to a maﬁager, an oral report
or presentation, a newspaper or magazine article, or a pur-
chase request. Whether a techniqién performs many writing’
duties or writes only occésiona} reports, descriptions will
be necesSarxg The descriﬁtioniof Fhe mechanism may be one
paragraph or several pages long; principles remain the same,
regardless of length or complexity of the description.
"Mechanism' in this module means any device, whether or

‘not it has moving parts. '"Description of a mechanism" is’

. A\
. SUBJECT MATTERb

clearer than "descripfzon of a thing," since "mechanism” is
the common technical term given to most items in_the indus-
trial world. The technician.should kegp in mind that,:in

this context, a mechanism can be anything from a framing
. \

square to a solar furnace. , o ' .
To desctribe a mechanism means ''to represent it verbally"
‘or "to picture it with words.'" Depending- on’the subject,

purpese, and intended reader, adescription could contain the
Ffollowing data: ' '.. .

: "+ Identification of tbeﬂméchanfsm '
+-Function o . '

- Appearance

- Parts and materials.

* How the meﬁhagifm was aséembled- ;

-+ How the mechanism works

. . P

-

o

(56N
i

: . TC-pS/Page 3
. Y _ S




"as for the person who simply wants'a general knowledge of -the

< . v

The two principal reasons a technician describes a

"mechanism are: (1) to give information to a person who will

use, buy, operate, assemble or repair it; or (2) to help
someone who needs to know more about the .mechanism for some -
reason. A mechanism can be described in:a number of ways.
This module will encourage the technician to analyze the °
situation, the purpose, and the. reader each time a descrip-
tion is,usedﬂ The plan . of attack depends, as usual, on the
audience analysis. The technician must select details .for
a descrlptlon, all detalls cannot be 1nc1uded Selectea
etalls depend on the audience analysis’

. This$ module will apalyze the three components of a,de-

scrlptlon of a mechanism: introduction, part-by-part descrip-
tions, and conclusion.’ Vext some potential problems will, bé-

spec1f1cat10ns, a spec1a1 type of descrlptlon

‘discussed. Plnally, some attention wild be given to wrltlng\\\

’

Describing a mechanism is seldom a report by itself; the
description is usually-part of\aklgzief piece of ~communicas
tion. This module is devoted to des ribing mechaﬁisms be-
cause most technical communLcag}ons contain some descrip-
tions. . Usually, these descriptions are simply building blocks
in 3 larger report, letter, memo, set of specifications, or
set of instructibns. Isolating this'technique will 'givé the
communicator better opportunity for practice. St111 the“
techn1c1an must remember that descriptidns are usually wrlt-

. >

ten as part of something else. .
What ‘needs to be said in the description depends on what
the reader needs to know. The amount of description would

not be the same for the reader who wants to build a mechanism

"

\ .




mechanlsm. Most experts continually stress audlence adapta-
tion in. technical communications; audlence adaptatlon is also
“important when writing the description of % mechanisn.

COMPONENTS gi THE DESCRIPTION OF A MECHANISM

/" b —, ‘

Now that this module has examined why descrlpt’s of
mechanisms are important to the technician, the next step is
to examine how to construct descrlptlons of mechanisms.
Whether a descrlptlon is brief or'several pages long, the de-
scription should contain an introduction, a part-by-part. de-
scription‘ and usually,, a conclusion. It is possible .t omit

’the COHClUSlOﬂ@ﬁbut the descrlptlon should always have an in-

.t;env—even—ai—theuant;oduetaen—and the descr}ptionea
"in one paragraphx_ '

, The 1ntroduct19n to a descrlptlon of a mechanism shouid
tell the reader i}

S

What the obJect is. p
What, the object looks 1like.:
What its purpose is.

LAY

What the object's parts-are?¢d{

‘ parts and

‘5ob*%£t help determine lquth
tiern. ﬂLf the descrlptlon 1s pPart pf a*request to a repairman,
%ghéﬁnntroductlon may be only a co/;le of sentences:

] . The David Model 22 VOM that needs repairing is the
'5" x 3" x 2" device currently being uged to moni-
‘tor voltage in 'the number’4 bay. It has a digital
meter, silver plastic case, and banana plug 20"
leads.

~ 3

v 7
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If; on the other hand, the same device is being descrlgsg

for a beglnnlng lab student, the introduction will probably
be more detailed:

The David Model 22 Volt-Ohm-Meter is a compact in-

strument capable of measuring a.c. 0-1000 volts,’

d.c. 0-1000 volts, amperage 0-10 A, and resistance

0-100 megohms. The device is 5" ¥ 3" x 2" and is

silver with black lettering. The major parts afE’//’

the case, the digital readout meter, the controls,
and two 20" test leads.

In other words, the description must be written for the audi-
“ence (intended réader). . . vy
The first problem in constructing the introduction is to
define the méchanism suitably. If the reader is alfeédy fa-®
milia? with the item E%ing described,.all the technician:has
to do is state the item's distinguishing characterigtic.
(See Module TC-04, "Writing Definitions.")

" A solar technmician gives only the distinguishing charac-
téristic when-describing a particular brand of heat exchanger
to another technician. 'Defining a window air conditioner‘t6
an'AmeniEan audience probably would require only comparing
the air conditioner to similar units. On the other hand, de-
fining an oscilloscope for a labp student might require sev:
eral sentences." , ..

The audience must- also kpow the purpose of the mechanism.
Often, the definition indicates purpose. Fot example, there

is' no need to explain a flashljght's purpose. Sometimes the,

name itself gives the mechanism’'s pu?pcse\' Does the name
"volt-ohm meter" or VOM really state the purpose of that mech-
anlsm?‘ N§t totally, because most VO“s also measule decibels
and .amperage. In some deflnltlons, the“statement of purpose
can be comblned with the def1n1t10n in one sentence, as shown

in a previous, example.

-

~
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Even if the technician thinks the mechanism's purpose.
is obvious, a- brief statement e{blaining-the purpose may help.
Writers must Temember that they~probab1y will not be present
‘ »when the readers need them most. The purpose often can be

clarified by Stating who uses the device, or when and where

the device is.used. Sometimes, adding why the mechanism is

—
—_—

importanttcan also‘belp. ’
Fhird, the audience should be given a clear image of the

mechanism in the introduction. Drawings-and photographs will

help, but the technician may not have these ilqutrations -

or such helps may not be necessary.

In the int oductlon, statements about appearance should

i e might be created by simply comparing the device

//%ith something with which the audience is familiar; for ex- .

‘ ample: "A VOM is about the size of a small.portable radio.

. It has a large dial and several knobs." "The model 28 flash-
light ‘is about 1/4 the size of a paek oficigarettes." To a
technically-oriented person, the first description mlght be:

o "A VOM is 51m11ar to a battery checker or a Q;an51stor tester.
In addition to comparing the obJect with a famlllar item,

the technlclan might descrlbe‘}he general appearance "The

VOM is enclosed in a.plastic case approx1mate1y 6 1nches lon

5 inches wide, and 3 inches deep.' ;
In some cases, both a comparison aqd a general descrip-

%ion of the mechanish might be used in the introduction, as

the follow1ng student examples illustrate: "The Lukas 11 AC
alternator is very 51mltar to a generator. It is 6 _inchés in
diameter and 6 1/2 inches long." '"The Royal ‘model 63 thermo-, .
stat is 2" x 3" xXx'1". It is about the size of a pack of cig-
. . )
P K ) a . 4
P . . . . h ]
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arettes." Probably, most employjers would now require that

measurements be stated in both inches and cen;émeters,.ghich
thé student-writers did not do.

The fourth-and last objective of the 1ntroduct10n is to
-divide the mechanlsm into parts. It 1s the techn1c1an S re-
sponsibilaty to decide what thé largest useful divisions of
the mechanism are, to determine in what order they should be
described, 4nd;to 1list them in that order. No description is
necessary at this time. Major parts should simply be listed
in the same order .as they will be described in the body (the
part-by-part description). ) _

Lgstiné the mechanism's parts in the introduction helps
" in two ways. First, the list is a way of giving the audience
an hndergtanding of the mechanism. Second, the 1list indicates
the order of tne part-by-part description. As stated previ-
ously, efﬁeétive technicalﬁcommunication has as few surprises‘
as possible The list of parts is like a roadmap of the ter-
rltory to be covered. ) . .

The listing of parts or divisions can be organlzed ac-
cording to their function or their physical arrangement For
instance,. the parts of a basic flat:plate co}lector, if orga-
Jized by functlon, might.be in this order: transparent cover,
water tubes, absorblng surface,,and insulation. 1If physical
“ ‘arrangement were the basis, the parts would probably be listed
. from fon to bottom: absorbing surface, transparent cover, -
water tubes, and insulation. r See Flgure 1.

As a final note,. the 115t1ng of parts in the introduction
"can be either a)sentence or a list. Here is an example of a
sentence ) - '

.

The principal-parts of a flat-plate collector are the ~ -
absorbing surface, the transparent cover, the water
tubes, and the insulation. -~

- . 7 ' . .
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Figure 1.  Schematic Diagram of Basic
Flat Plate-Collector. -

L . «

. A list might look like this: -

.

- - h . . N ~
The principal parts of a flat-plate collector are ds

fbllows: . . o

. 1. Absorbing surface .
2. Transparent cover . . .
» 3. Water tubes - .o
4. sulation

- [

The part-by-part description is the second,, and most im-+
portant;,part of the description of a hechanism. Whether this ©
section is one short paragraph. or several pages long, a part- e

. by-part desEriﬁtion is the section from which the reader gets s .
the details(hecessary to_visualize the mechanism. This sec- . .
. ti;n is usua11§ written in present tense. The organization
* is'simple: - parts are described in the same order as tﬂey were
"listed in the introduction. : , R

The description of each part is also simple. Pach coh-' .
ponent m&i;/be handled 1like a new mechanism, since each part. .
will be unfamiliaf to, the audience. The technician should _ '
-intrbqucé the "part, state its purpose, indicate its general | -

‘ appearance, and dividegit into subprts. For a simplé mech- ®. .

<

, - ' )
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* anism, this may be d411-that is necessary. For a more complex

component, each subpart can_be described in detail.
When de
state the puyppse of each part and then describe the part in

ribing components, the technician needs to

appropriate (détail. This is.not always easy, for the writer
or speaker is often tempted to tell how the object works or

to exbiain the/purpdse in too much detail. When constructing'

the descriptive portion of.a repont, the writer should remem- °

ber that the purpose is to describe — not explain an entire
operation.

The technician's main objectiV; in-describing a mechanism
is to include sufficient detall for the audience to get an
accurate mental picture. Some aspects that should be consid-
ered when descrlblng in detail are as follows:

. + Color . .
+ + Size

.!&‘

Shape 17
Texture

* Position , ‘>
Relationship to other parts

- Material . .
Finish .

. yeight . ) . '

'

. Each aspect does not need to be treated in every de-

scription. Thosp'aspécts handled depend on the type of ’
mechanism being described; the purpose of the communication
of which the description is a part, and — as always — the
reader.’ Is the descrlptlon of a boiling water reactor sys-
tem for (1) ‘a techn1c1an who will repair it, (2) an admlnak
trator who intends go_purchase one, or (3) a lay person who
wants to learn more abput an unfamiliar subject? )
¢

- ’ -
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These portions of two student papers show that amount of
detail can vary. Neither is a perfect eXample,'but each has
merits.

-

An Oklahoma Instruments Sﬂ:SI-IP calculator is an ad- !
wanced electronic computing device. It is slightly
larger than a pack of king-sized cigarettes. It may
be divided into three.parts: (1) the case, (2) the
display area, and (3) the keyboard. i

a
12

. The case is black ghard plastic. It has grained tex-
- ture. The case has an overall wedge shape. The bot-
| tom of the case is 12 mm long and 2 mm wide. At the
point of the wedge, the case.is.14.6 mm long and 7.7 .
. , mm wide. The top of the calculator is 13.8 mm long .
and 7.6 mm wide. At the point- of' the wedge,” there is
an indention 1 mm deep and 1.5 mm wide that runs com- ’ »
pletely around the calculator. On the bottom of the
o ) ease, there are two ggroth T-shaped areas.’

-

Obvious$ly, the description’is intended for a reader who .
\ » -
- needs exact dimensions. The rest of the student's descrip-

-

tign is equally detailed.
Here is the first portion of a?other student paper.
ThlS paper 1is almed toward a dlfferent audlence and ertten

for a dlfferent purpose. . . . oo
- - Reniess~automatic ciothes~drye:”mode1 -66166—1s-an- - . e S e
electric home appliance that uges hot air to dry
clothes. It is a cubical device 34" tall, 34! wide, ' .
e and 28" deep, The main pdrts are the body, the lid, ’ : .

. " the exfiaust outlet, and the control knob.

, The body is the main part of the dryer. All other
: parts are attached to it. It is constructed of
steel.and aluminum and finished in white enamel. ’ '

The reader:of this nontechnical descriptién can get a
._general idea of- the dryer's appearances however, the reader
. of the descrlptlon of the calculator should. be able to draw

it to scale. The writer of the first description dlscussed
v,

P s

‘ 1 o _ TC-05/Page 11
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Size, shape,'material and ‘finish. The second student also

touched on these four aspects, but did not use as much detail. ”
The conp1u51on is_the last component in constructlng a

mechanism. In the conc1u51on, the technician's respon51b111ty

is‘to let ;he reader know how -the mechanism WOTkS,’lf this is

necessary. A conclusion may not be needed. If a conclusion’

is included, emphasis should be on the relationship between the

+» SR ] Y

"_mechanism's parts. Actually,wiheﬁcnnclus;gn_is—areondensed

Page 12/TC-05 '

des¢ription of an operation. '
In summary, the description of a mechanism should con-

tain an introduction, a part-by-part descrlptlon, and usdhlly I
lusion —-even though the total description may be

In-general, the organization will follow a«ﬁfan as . -

\in Example A. ; . )

LA

»®

EXAMPLE A: .PLAN FOR THE DESCRIPTION OF A “ECHANIé“ . l

I. Introductlon

A. Definition of‘mechanlsm o T .
B. Purpose of mechanism . . :
C. General appearance and comparison

_with familiar object L e

B D. Division into principal parts . .
II. Part-by-part Description . . i
A. Part l - . C s s, . . 3
1. Definition ¢ Cr o * ’ P 'l
2. Purpose -
3. . Appearancg *a Co ‘ : .
. 4., Division into subparts

a. Detailed description of subpart l - . .
(1) Color . v
(2) size N DR |
(3) Shape . . )
(4) Texture'

’ (5) Position . ' . . i

.s

¢ * ‘




Example A. éontinued.

(6) Re€lationship to other parts
(7) Material
) (8) Finish
’ *(9), Weight ,
Detailed description of subpart 2 (of 4)

Same as "a" ) . PR

Same as "a" . ’
Same as "a" - A o

Part 2 (same, as "A")

o an o

Q™

>

Part-3-(same-as-"A)..._ . ... ... ; - Ce .

‘IITI. Conclusion (brief description of the mechanism in operatiocn).

i .
- The technician should realize that this outline is not

intended to guide every written description’. However, this

.guide does summarize what has been said. As descriptions are -

written, both as a551°nments for this module and as sections

of reports, the outline can help the[wrlter decide what ap-

proach to take and what_detalls to include. If the writer

keeps in mind, "I must give my audience an accurate picture

of this objecf,"‘many aspects- that §eem’prob1ematic will take }_

care of themselves.
»

i e e B A - - . —— -
S I —_ - - e e e —

SOME POTENTIAL PROBLEMS

Three additional problems in writing effective descrip-
tions of mechanisms are (1) illustrations; (2).acé acy of"
statement; and (3) amount of detail.

The first problem is: how many 111ustrat10ns §h~u1d be

rl

‘. used and- what should they show? This module cannot answer o .

that question, but here are some guidelines that will help.

.

.. 9
TC-05/Page 13 ’
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Even though illustrations are important, the} must nor-
mally be accompanied by explanations. A drawing will notl
usually show an action or how much tension must be applied to
a fitting. Also, many persorns undefstand better through
reading an explapation than frbom looking at a d;awing. The

. purpoig'gfnggkdescriptioh must be consiéered. The more the

reader neéds to know, the fmore necessary it may be to have

e e———4llustrations. }Is-the—reader*going*togwofkfon“thiS“meChaﬂism_“‘___

or simply identify it? Respohses .to these questions and sim-
ila; question can help the writer decide how many and what
kind of illustrations to use. . . "

The second pfoblem is accuracy of statement.‘ At first .
glancE, the technician may assume this means simply choosing
the.ﬁost accurate word. Certainly, word choice is important;
the communicator must always seek the clearest term. Accuracy
of statement in this situation oftga involves éeeihg as the
. féade;‘sees and communicating what the ‘reader.or listener
s needs to know in order to visualize accurately.

"Seeing" means viewiﬁg the object as the intended audi-
ence might. It probably goes without saying that the more
familiar the communicator is with an object, the more diffi-

_ _tult ¥t is to "see" the objeci as a person -unfamiliar With it

, would. Aspects that another person would find confusing might
be missed by’ the communicator. In describing a fuel pump, a

smechanic might not ﬁenqion the shape; but to a nonmechanic,
shape might be one of the. first characteristics noticed.
""Seeing" may require th the communicator view the —
mechanism from several angles before determining which is the
‘best view to picturé f6r the audience. -More than one approach
-may need to be tried. 1If the reader or listener séys, "I can-

Page 14/TC-05. ' .
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not visualize this," it makes no diffcrence how clear the de-
scription is to the writer. Something is-wrong with the de-
scription. . \

First, the technician must éee the mechanism as the
reader will see it; the next part necessary for accuracy of
statement involves communicpting with the reader. The tech-

A

nician is expected to use the technical vocabulary of the au=;
dience. The méaning should be s¢ clearly stated that the au-
dience gets the exact megning intended. When communicating
with a solar energy worker, the writer is expected to be fa-
m111ar with and use correct descriptive terms.

But commun1cat1ng is more than just using the rloht

word from someone's vocabulary. This is a descrlptlon, the

reader or listener must "'see" the mechanism after reading or
hearing about it. Most authorities agree that the best test
is to have some disintetcstedaperson attempt to draw the mech-
anism, using only the verbal description as a guide. This
test will help the communicator determine which characteris-
tics need'clanifying. '

The thfird problem is deciding how much detail should be

EﬁcIﬁaéd_“”At“oﬁé“éﬁd‘ﬁf*tﬁE"scHTE“iSjthE"detailed descrip-

tloﬁ”of an. individual mechanism. The othef extreme is the
general descrlptlon intended only to give a fair understand-
ing of the mechanism. The generdl description attempts to
present the mechanism as representative of its class, such as‘,
a description’ of a heat pump, a solar collector, or a gas tur-
bine. = ‘ )

A detailed descrlptlon nght depict a Strator Model 24
heat pump, a Browning solar collector, or a Jensing smooth flo

gas turbine. Normally, the common sense of the writer or

' -~ TC-05/Page 15
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| v - \'
| ' speaker will answer questions about how much detail to use.
- How much detail does the reader want ahd need? Reader adap-
~tation is always the final guide.
4 Beforé looking at some suggestions for writing specifica-
tions, it might be helpful to examine a coupl mechanism
descriptions, viewing both strengths and weaknesses. Example

B is a student paper. Example C is from another module in the,

~ - PP

eNeTgy technician Series. : Vi

-

EXAMPLE B: 'STUDENT PAPER DESCRIBING A MECHANISM.

o o . -« Lucas 11 AC Alternator e -
The Lucas 11 AC Alternator is a"deyvice that cénverts
. mechanical power into electrical power. Its operation
is very similar to a generator. This-alterfiator is 6
inches in diameter, and,is 6 1/2 inches long. The
weight of the alternator is 9 1/2 pounds. It is qgp-
able of putting out a maximum current of 45 amperes’ at
rotor speeds up to 12,500 rpm. The alternat -
sists primarily of two end frame assemblies, a rot
assembly, and a stator assembly. \ |
— * ‘ p——
The end frame assemblies are made of die—cast aluminum.
o ——F " -~ "7 With the frames are bearings that support the rotor. -
‘ The rotor assembly contains a doughnut-shaped field
coil wound ofito an iron spool...the ¢oil and spool are
mounted’ between two iron segments with several inter- -
lacing fingers.> These parts are held together by a )
press fit onan iron shaft. The iron shaft protrudes
through one end &f the frame. A pultey is usually con- °
nected to this end. ' ' t Y
[ . '
Two slip rings- upon which the brushes ride are mounted .
at one end of the rotor shaft and are attached to the -
leads from the field coil.

Page 16/TC-05
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‘Example B. Continugd.‘

The stator assembly is mounted between the two frame
assemblies and consists of loops of wire wound into ,
the slots of the laminated stator frame. It carries
3-phase windings.

"~8ix sildicon diodes .are mounted in the slip ring end
--~— ©of the frame and are connected‘to the stator windings

oo forming a 3-phase bridgé\gﬂrcuit to give rectification
_of the’'generated a.c.  output.

S PR e O

The operating functions of the alternator are very
simple. A direct current voltage from a battery is
. connected to the rogfor through the brushes that con-

tact the slip ringé. A magnetic field is built up
around rotor coils of alternating polarities. An ex- v
ternal force is applied to the rotor shaft, causing it
to rotate. As the shaft rotates, the magnetic field
from the rotor cuts the stator winding, thus inducfng -
a current. 'Because of the alternating polarities of
the fields on the rotor, an a.c. current is developed
in the stator winding. The gurrent produced then
flows through the diodes and is-changed to d.c.

This alternator was designed for use on an automobile.
’

4 e
%
.

The student writer's 1ntroduct10n contains all necessary

elements definition, purpose; appearance, and list of parts5.
The definition, calling the alternator a "device," seems aimed
for the less-informed reader. The list of parts announces
‘the order in which the part by-part descrlptlon will be han-

~

dled. ' g *

“A major omission in the student's part by part descrip-
tion is ,the purpose of each part. Even though not much space
should be devoted to the purpose of the parts, each should be
expléined briefly. The .end frame §ubparts are identified but
not listed.first. The description of end frame subparts ex-
plains Waterial, finish, and relationship to other parts, but
includes few mi?suremehts. o

‘ 158 | TC-05/Page" 17
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Both the description of the,slip ring and the stator
assembly are too brief. , Few details are <dncluded; purposes '
dre omitted. The silicon diodes are described with the as-
sumption that the reader knows how they look and what their
purpose is; whereas, the intr6duction indicates that thehin-‘
tended reader is relatively unlnformed -

The final paragraph describes the alfernator in opera--

tion. The author assumes thé reader will understand terms
like "magnetic field" and "polarity." Otherwise, the expla-
nation is clear. SRS

- In summary, this description is somewhat inconsistent. }
Either more explanation should be included, or the descrlp*; kr\\_ﬂ
tion should be aimed for a better-informed reader. ‘The au-l
thor should have stated the purpose of each part, defining.”
those parts that might be unfamiliar to the reader The au-
thor seems doubt£u1 who the reader is intended to be

Becayse of the length of the second description, only

the first few paragraphs will be quoted. The student who
wishes to read the entlre example can read it in Module EP-05,
"Combustion Englnes Example C is sultable for use in a

- ¢

report.

-
—_— [

v

EXAMPLE C: STUDENT PAPER DESCRIBIﬁG A MECHANISM:

COMPONENTS OF AN INTERNAL COMBUgTION ENGINE .
/ .
The most common -type of combustion engine is' the re-
ciprocating internal combustiox engine, using either
gasoline or diesel fuel. This type of %engine has the
following major components:

Cylinder block
Cylinder head .

" Page 18/TC-05 B o —




Example C. Continued.

" ““bustion enginé. "All other parts are either assembled

* have only one bank (since all of the cylinders are

Intake and exhaust manifold

Valve train .

Pistpn and connecting rod assembly
Crankshaft assembly g ,

CYLINDER BLOCK

.o

The cylinder‘blocﬁ is the basic framework of a com-

within it or attached to 'it. In-the block are holes, .

or cylinders, in which the pistons move. In additidh,.
"inside the block are passages for cooling water (in
water-cooled engines) or fins that help dissipate 3
heat (in air-cooled engines). T%e block is normally

made from cast iron, a cast ironballpy, or aluminum.

H

CYLINDER HEAD e

The cylinder head is another stationary part of the
engine; it is bolted to the bleck to form a "cap"

ovet the cylinder. There is a head for each bank

of cylinders. In-line cylinder configuration engines

grouped together) and, thus, have only one head. For
a2 V-type engine, there are two heads. Radial engines
do not have cylinders that are grouped together;
therefore, they require a head for each cylinder,

The héhg\contains combustion chambers, valve ports,

- spark plug or fuel nozzle holes, coolant passages,
and passages that' connect the valves to the mani-
folds. Because it must withstand the same heat and-
pressure as the block the cylinder head is normally
constructed of the same metal.

’

Before the head is bvlted to the block, a gasket' is

placed between these two parts to form a gastight
seal. This gasket, called the head gasket, is

made of terneplated sheet steel. If the gastight
seal is broken, the engine loses compression and
power. Fuel consumption also increases. Normally,
head gasket leaks make the engine exhaust "pop"”
because of the improper seal on the exhaust valve.
In addition, oil droplets can be seen in the coolant
in the radiator and water droplets show up on the
0oil. Head gasket leaks can only be corrected hy re-
placing the head gasket. *

v
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/ Example C has few flaws and many merits. The author
seems to be aiming toward an informed audience who need only
a general idea of the mechanism. The introductioh is short.

It lacks a brief description, but is complete otherwiSe. ) .

. The reader .is familiar with '"combustion" and "reciprocating," q
since the description is part of a longer discussion in which
both terms are defined. The ﬁarts are stated in a list, in:

stead of a senténce; this is a common practice for technical

reports. The part-by-part-description follows the listing

order of the introduction. ‘ »

. Description of the fixst component, the cylinder block,
relies on the illustration to show the reader how the part
looKs. It would be diffictilt to visualize the block using
only the author's words. Although the pprpose'ana matgrials

are mentioned, more details would help.

. The second component, the cylinder head, is described

only gen€rally. The author S purpose is not to describe a

specific head. Much of the descrlptlon deals with how heads

‘work and how to attach them to the cylinder block.

Other parts are described in mwzh\the same way. The au-

thor uses only enough detail to grﬁé the reader a general

view of the part. Quite a big;o ;tention is devoted to how
. the part functions. jégggﬁﬁ -

SPECIFICATIONS g ,

] . * < .

Specificafions are a special but importdﬁt tyﬁe of de-

- scription of a mechanism g technician may sometimes be re- .

quired write. -They are unusual becagigggrec151oﬁ\and clar- :

ity are crigidl. A mistake in this description could cost a

<

v

L.
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company thousands of dollars.' If called on to write a spec-
ification, the technician must think Faccgrac&” from starﬁk.°

— to finish.

A specification'is a detailed description of a service
or a p1ece of merchandlse that a person or a company 1ntends
to-purchase. Various types of proposals are based on speci-
- fications. The person who prepares a specification is de-

scribing exactly how a service is to be performed or an item
is to be constructed Contracts of a%h types are built around
spec1f1cat10ns "The most valuable technician is the one who
can write spec1f1cat10ns, as well as-tell the manager what is
needed. o .

T The structure of a,spetfffcgtion is rather simple and
straightforward. First, the wr1ter explains in the 1ntroduc-
tion what is wanted in general terms. This part states the

completed and any

SN date when the item or services should b
3pecia1 requirements that\need to be mdt. Next, the techni-
cian writes an ingividual section for géacy aspect. = .
If the spegigicatiqns are~for an experimental solar col-
. lector, the introduction"éxplains the ‘im=nsions, type of
mZterlals, and perhaps exterior flnlsh The second section,
. often called the techn1cé§>c1auses, might include sectlons on
excavatlon, concrete, framing, elecgfical, glass sectlons,
plumbing, metal work, or finish gdrpentry. Probably the most
- . common specifications are those written for residences. Resi-
- - dential specifications include sections for many of the same-
/items_as the solar collector, plus items such as bathroom and
- . k1tchen<f1xtures and total floorcoverings.
‘, Thepe 1§ no rodm in a speﬁgfacatlon for such vague state-
ments. as; ”best quality'" or "satisfactory to the customer.

The writpr must state exactly what is expected and how quality

TC-05/Page 21
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L 2 *
will be judged. Industrial standards should be used when
possible, which usually means éepting authoritative assis-
tance when needed. Every clause must be thoroughly detailed
and technically correct. ' )
< The residential _specification writer must be specific,
yet leave the Eggxractor enough freedom to be innovative;
confining the contractor w1th too many brand names should be
avoided. But any publlshed ‘accepted standards of profession-
al groups should be used. If changes ca?be made later, a
n

concise statement should be made at the €nd of the specifica-

tion that gives the techn1c1an the rlght to make such.changes.

.The technician normally will not be expected to write
specifications, but the abillty to do so will be useful when

the tieed aﬁﬁses.
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' 2?. Write.a-sq& of specifications for d small storage build-

EXERCISES

d by a technician. ¥}rite
1 mechanish of -1&ss than 100 . N\

(2) a new
and (3) anotfew
techn1c1an who will look~for At among other similar v

1. Select a mechanism nor

three descr1pt10ns of
words each. 'Describe it for (1) a repairman;

student who will use the item in a lab;

1tems
2. Descrlbe a mechanism for an unlnformed reader and for a
technictan who i$ simply not familiar with this particu-
lar item. Each descriptdon should be about 200 words
3. Find descrlptlons of thyee dlfferent mechanisms in re-
ports, books, magazines or journal articles.
pared-to explain- each description'’ s organlzatlon to oth-
er class members.
Nrite

a 100-200 word paper analyzing the organizdgion, lan-. .

Acquire_a set of residential home spec1f1cations

guage, and unusual clauses.

/

ing. * | . | ;71
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Explain what 'describe

.

- - - ‘ ‘
[ ]
I
4
. ) ‘
, e
, ) 3
a mechanism" means. ) .
N 3
1
' \
§ IS
need to describe a mechanism?
° +
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* 4. Outline the three divisions of & description of a

. F
mechanism, .

’ ‘ -~
.
. A4 .
' ¢ “
t
4 - 14 . *
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,
~
) . - -
, . . :
., N .
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.
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.
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: B
.
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-
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!
A, B -~

~~ 5, Explain the.part reader/;daptatiqn*plays in writing
descriptions. ‘ B . ‘
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' 4 ' ’ .-
. ’ . . . . .
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- 6. List two ways a communicator can create a visual image
rd * “ L J
in the introduction.
I'd
L4 »
Y ¢ )
) 4
. ' ’ ' ®
D .
\-
77 bList two ways the listing of parts can be organized.
- . ) 4 .
8. List four dspects that must be considefed when describ-
;. ' ing an item in detail.
s N » - h
N : kY
- ‘ “
. ¢ = v '
4
. S
7 . v *
. \‘
' &
L. T . g e
- N .«" Y -
o~ ‘ - - “v
* : - r
R . ¢ ., 183- ‘
Ty ; . TC-05/Page 27
;1 . T ko
EMC' i ¥ » . v : *
R o ] - ) . p
) v -;‘. . ~ - p—— . .




.

O

ERIC

Aruitoxt provided by Eic:

9. What should be included in the conclusion: if one is -

sed? .
U

‘.

v

. ) )

10. How can the writer determine
needed?

,‘f‘m e

if illustrations are

\

11. , How do seeing and communicating affect accuracy of

statement?
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-
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12.

13.

14.

much defail to include
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What determines how

-

tion?

&

Define specifications.

How can_ specifications be organized?
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in a descrip-
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INTRODUCTON

v

. ﬂh\efther the task be explaining ho‘§ome‘thing works,
descfg\ing how someohe performs an ope ion, or giving
instru¢tions, process description is a necessary bart of
the tefhnician's job. This module defines each type of
process &hicription, gives suggestions for constructing
each.type, and provides methods for checking tbe students'

undersitanding of concepts.

» .

&

PREREQUISITES

The student should have completed the introductory

Technital Communications module, plus modules on researching,

outlining, writing definitions, and describing mechanisms.

. P .,‘-
- . ¢

OBJECTIVES

Upon compleJ&on of this module, the student should be .
to:

Define a process.
List two types of processes.

* List three problems that arise when ae§cribing a pro-
cess. ' )
Know what must be adapted for the audience.

Know in which two places the list of materials and
supplies can be placed, and in which place lists appear
most often. ‘ ‘ )

Know how steps or ac}ions are usually qrganized.

LN

)
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7.  List three items that are usually discussed in the
introduction and three items that are sometimes in-
) cludedn.’ : ~
8. Know whether or not steps should be divided into sub-
steps. \
. Define and know when to use the imperative mood.
10.- .Know what determines the amount of detail to include
. when Qiscussing the steps in a process. "
11. Know if a conclusion is neéded. - ‘ .
12. List three key djfferences between a pfocesé where no
person is conspicuously Involved and one in.which a
person is involved. '
13. List seven suggestions forx writihg instructions.
4 Write descriptions of processes adapted to diffegent
readers.
15 Write a set .of instructions that a technician could
follow. . R
16. Evaluate instructions.
‘
\ ) \\‘
> -~ > ‘ ‘7. }.‘
oy . )
PO
. A
. .. p . . »
L o
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SUBJECT MATTER

DESCRIBING A PROCESS
¢
One of the most natural writing assignments -a techni-
c1an will encounter is .the descrlptlon of a process. If a
-person says, "tell me about the generator," the person.spoken
to- will most likely begin by explaining how it "works,' not
how it looks. _ .
A process is a seyies q&’??foted actions; therefore,
the description of a p ocess\@s a description of .,action.
The descriptien of--a process ﬁalls ‘rather naturaﬁly into
one of two types: one in whi€h a person plays an important
part‘(soldering a wire, charging an air conditioning system,
mining coal) and one in which a person plays a minor role
(how a T.V. picks up signals, how coal is formed, how a
solar collector works). In addition to discussing these
two types of process descriptions, this module also ingfhdes
a section on writing instructions. )

Technical communicators must tell others how to do
something, explain how something works, or give instruc%ions
on how to carry out an’operation The descrlptlonopf a pro-
cess will usually be part-of a longer explanatLon, report,
speech, energy audit, or other activity ' Many times, the -

communicator-must explain how something works or how to per-
// form é task, even though the purp8se of the report, speech,
study, or diagnosis is entirely different.
The purpose of thls module is (1) to define descrlptlon
of a process, (2) to examine three problems in describing”
processes, and (3).oo.ana1yze tfpes of processes and their

organiggtion. The previous paragraphs have defined the

¥
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description of a process as a chain of action ‘leading t& a
desired result. ) , . .
Usually, this process descrlptlon involves 2 mechanlsm.

. .3
Here, the word "mechanism" 1nc1udes a11 systems whose parts

operate in a deflnable way. Therefore the descrlptlon of
a process, whether its purpose is to tell how .something
works or.how to qirform some. task, involves describing a

series of actions that usually involve a mechanism. °. N
. L ‘
. ~ N “

~7 .
PROBLEMS ENCOUNTERED IN DESCRIBING A PROCESS

What problems\can arise i describing almost any pro-
cess? The main ones are (1) adaptation. to the Feader, (2)
overall organization, and (3) use of illustrations. Natu-
rally, the most important problem as with most phases of |
technical communication, is adapting the process description’
to th€ audience. L

How much does the audience need to know? Will the,
description be used as a guide for performing an operatien,

or is it simply to give a person a general knowledgggof the

. process? Is this description a set of instructions for in-
P

stalling energy efficient lights; or is it only to acquaint

the reader with how,easy the job can be? The question; "how
much does the audience need \to know?" is dependent on an
audience analysis, which might not take long, but must be ° ¢
dones Language must be adapted. Audience analysis deter-

" mines writing level. How informed is the audience? What-

Page 4/'!06 ’

terms must be defiped? .

The-next probléem, organization, is really not much of
a problem. Steps are usually described in the order they
occur. The difficulty is in where to discuss_equipment and -

-

-




_cult to understand?

[}

‘ -
) ﬁ%ggriqls, and this is usually only a problem when writing
-instructions’ . Equipment and materials can be lumped together

at, the beglnnlng, or each 1tem can be discussed as it comes
up in the, descrlptlon. If there are only a few items in-
volved, or if @ll items must be assembled before begin;ing
the process (as in aséembling an electronic kit or baking a
cake), then the materials are usually 1listed in the begin-

~ -

ning. '
~ If, on the other hand, items are so numerous or complex

that remembering them is a problem, they are explained as
they appear in dlscu551oﬁ Explaining items as “they apaear
1n the text is ‘more common, but both methods aré used.

Audienc¢e analysis, the importance of having materials
available during a process, and number of "items are alk
1mportant considerations when selectlng the best place for
mgterld@s and equipment. . .

The third problem, use of 111ustrat10ns, is a difficulty
only in trying to ificlude as many clear 111Ustrat10ns ag pos-
sible. To picture an action is difficult, but this proplem"
can be handleduﬁn.several ways. Methods are as follows

1, 1 Provide a series of drawings or pictures shOW1ng the
technician or the mechanlsm in various stages.

2. Provide a sketch of how the parts fit together. 71&

3, Illustrate how to hold the tools.

e

A person unfamiliar with the process is the perfect tester
for the illustrations. What questions arise? What is diffi- °

o N

&
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TYPES OF PROCESSES

To be able to write descriptions of processes, the
technician needs to be familiar with the two types: (1)
those in which a person plays an important part and (2)
those in which a person does not play an important part.
As stated earlier, instructions are a special category of
the first type of process description. *Because of their
impbrtance to the teéﬁhician, this module will cover writing
instructions in detail.

Description of the process involving a person is called
several names by differentk-authors. One calls it the '"how

I did it" description; another says it is the ""'process in

which the operator takes a conspicuouiyfart." Most authors

simply call the procedure a descriptioy of a process. Re- /

gardless of what this technique is called, emphasis is on
the person rather ‘than the mechanism. T )

The description o% a process, regaraless of type or
length, is normally divided into three parts: (1)‘;he in-
troduction; tZ) the body, which consists of the chief steps:
and perhaps, (3) the conclusion. Many times, no conclusion
is necessary. The writer simply stop{:@fter the last step _
is explainéd. o ] o

The introduction €o a process description can contain
several items. The introduction must (1) define the process;
(2) state its purpose; and (3) list chief steps.” None of
these need to be long, but each item must be stated or'clear-
ly implied. All three items might be handled as briefly as
this: '"Before two wires can be soldered, the joint must be
properly prepared. A poorly-prepared joint may result in a.
'cold soldér joinf' and make little or no contact, even
though it may appear to be solid. To prepare a joint for:

Page 6/TC-(6




.detailed description. Other questions ﬁp}low: "Who

“the list should be in the introduci;gn: Otherwisé, each -

SN

\

-
soldering (1) clean the wires to be joined; (2) join the .
wires; ‘and (:3)g apply flux." - 2 2

*Questions. other than "what is the process," 'what is
its purpose," gnd "what are the st 5 . " do sometimeg arise o

aqgkm;ght need to be answered in the®introduction of a more

this process?'" "Why is it being described?" '"Where
being done?" "What point of viewjis used?" If the Qes rip-
tion is part of'a longer item (whicﬁ)it usually is);i£Qe,
techpician often needs to explain why the description is‘in-
cluded. Point of view might be méhtiongd if the process
description is writtef for an engineer rather than a é{;fts- -
man, or intended for a layman rathér'than a tecdhnician. . '
Several authorities believe that the introduction shodld

¢ A}

state the principfes involved. - . L . :

‘ Where should materiﬁ%s and equipment be discussed — in . S \
the introductiéh or in the body? sThe technician myst follow
suggestions given in the beginning of the module.s If the

) 1
list is brief, or. if the items must be gatlered first, then

item should be discussed as it appedrs in the body of the
process description. This list is often called the’appdt <
ratus. - - | g
The body of a process d;;Eription is easily organized.
Chief steps ar® Iisted and explained in the order in which s
théy occur. If the chief steps are complicéted, then eaéQ
may need to be broken into substeps.
How can the cémmunicator determine whether or not to
divide steps into substeps? One should use the principleé /
of oﬁtlining presented in a previous module. Remember that »

each step must be a manageable unit. S e

. 173 : TC-06/Page 7 .« :
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‘are usedaandswhy the reactor is always placed near a large "

Firsg Athe wr1ter should list all steps that need to'

“be covered The’ number of steps should be” considered;
“the 1lst‘10ng? If there are only three to eight steps,’'no

substeps may be necessary. But what if the préliminary : :
List totals’ fifteen or twenty steps? This number requjres- ’

'grguplng The techn1c1an has to identify, from the prelim-

1nary,llst’ which steps are chief steps and which are sub-

steps. Thé technician should remember that each step must i

.

be 3 manageable unlt.
Here are suggestlons for describing steps in the pro-
cess First, and most Aimportant, stgps must be discussed
in the same order as:they were listed in the introduction,
Second, the stechnician ‘should avofd the imperative
(command) mon unless the communlcatlon is intended to.be
a set of 1ns%ruct10ns . In descrlblng how coal 1is :crushed
in preparation for Burnlng, the wrlter should® say, "crushing
is used to producé the size needed" or '"the coal is crushed
to a su1tab1e 5125” rather than "crush the coal to the de-
sired 51ze.” The pronoun "you'" may be used in giting in-‘
structlons, but the writer should be suge that it needs to
be used and is not an acc1dent or the result of poor think-

‘e

ing onyplannlng . o .
’ Thlrd when’ dascrlblng steps ghe techn1c1an must in- - ¥

clude everythlng the aud1ence needs to.understand “the pro- ) :

cess. To do thlS, the ,technician must be aware of the 51tua- . i

tlon purpose and?audlence. Details- should not oniy show _ .

T"what" is done, but &lso "how' and "why . . : 'i

ﬂfﬁssume nothlng_ For 1nstancef it is 1mpor3hnt to tell SR
the reader that a boiling water reactor uses steam to- drlye

turblnes.' It 1s also rmportant to explain why coollng towers

lake er’rlyer? = e L O .
A > L ' A “9 '~\‘ ) <
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As another example, epnsidef,thelstudent who was told
to dilute a chemical before usiné it " The instructbr as-
sumed the student would know not to dllute the'chemlcal
untll the day it was to ‘be used.: The instructor's assump- *
tion was wrong; the student d11uted all 20 gallons the first
day and the solution had lost its stregngth by the time it
was to be used. . Remember, all detailé%aré important.

A formal conclusion may not be}needed. wWill a con-
_clusion help the reader? If it willﬁpot; omit the conclu-

~sion. There are several ways of ending the description of
a process. They are as follows:.
.+ Summarize the steps by llstlng them .again. T
+ Relate th1s process "to other processes, other work
"being doné? or other parts ofuthe report or presenta-

tion. ) . ; v

Review special points, cautiong, advantages, or dis-
e . < =

A

advantages. * - g e
Normally» the technician Willtheed to ahalyze the communica-
" tion situation of which the descr1pt10n is a part to deter-
mirie whether or not.a conclusion is needed - K

.The other type of process descrlptlon is one in;which"
a person does not play an 1mportant Qart Examples of this

- are hoy a T. V picks up 51gnals, how 5011d fuels burn, how
clouds are formed, and how liquid cool%,an ,engine or-a reac-
tor." As with' the process: 1n which a perSon plays a part
this second type of process descr1pt10n is called various
titles. "How it happeps," and "A mechanism in’ operatlon"
are examples. “In- this type of prbcess, e1ther‘no person 1

-1nvolved ar, the person involved pkays af 1nslgp flcant role

Therefore,'there are -some key d1fferences sdchéaS°when.




--Eﬁphasfs 1$ on the process or action — not ‘the

-

operator.
EQulpment and maJer1als become the actors.

. Descrlptlon is in the active vo1ce.

In an 1nterna1 combustion engine, emphasis'is on the '
act1 n rather tham a person._ Even though an operator start%
the engine, the descr1pt1on of the tappet or valve lifter <
(fro\ another module in th1s ser1e§r makes no mention of a
persoy: “"As the cam lobes rotate,, they force the valve
11fters up, thus changing the rotary motion of the ca aft\
into’ a reciprocating motion ‘that opens the valves. gfthe

.cam continues to rotdte past its raised surface, the valve
spring forces ,the tappet down, thus hold;ng it against the

¢

cam surface / >

Notice that thrs section also illustrates two other
key d1fferences.\ The equipment and materials.are- the actors —
- the camﬁlobes; the tappets, aod the valve springs carry out
the actions with no ment1on of a pe€rson. Also, the descr1p-

I8

tlon is in active voice instead, of passive:

.

. Act1ve voice — The cam lobes force the valkeve 11fters

X,

up. The valve spring forCes the tappet down.
+ Passivé voice —.The valve lifters are forced up .
by thefcam lobes. The“vappet is forced down by

the valve spr1n°

-

. . » < VAR -
Organlzat1on of this category‘follows much the same
pattern as the process in which a person takes an active
gpart. Theére 1is an 1ntroduct10n; a descr1pt1on of the pro-
cess or -operation, ‘and usually Some tvpe of- concluslonj )
"The ,conelusion must def1ne~the operation and llst the steps
f . o0T sequences of the process. E1ther the purpose or the

-« >
.

N baslc principle is stated

.




&\(Destriptioﬁ of the'process or operation‘is again a
descr1pt10n of the steps of sequences. The amount‘of com‘:«
plex detall necessary in the process desorlptlon depends on é,
the write¥'s pprpose, 1nt§nded audiehcey and subJect How
«much knowkedge of the process fiist the reader have -to under-e‘
stand the rest of the report? How.much must be explalned

. for the audaence to follow the rem jhder of the oral presen-
tation? w much information does -the manager reduire to
interpret thé results of the study?‘ The. teéchnician has a

nreasop for descrtrbing the process’ in the first place. This
* reason should dictate the length and complexity of the de-
_-scription, 'rather dhan hew much the technician knows about

“the subject. Ao T : e

s

The conc1u51on peed rét be lengthy " A sﬁhmary or a*
descrlptlon of the complete cycle of operat;on is adequate."
“Most of the suggestlohs-on the other : type of deSCrlptIOKA

-
PR

apply.here, too.

s H - -

The outlgne of a process description in which a person
does-play an- 1mportan& role mlght lodk like the fOllOWlng

I3

I.  Introduction - . .S /

A. Definition of process
B. - Purpose for process

Q.‘ Principle of opératiof
D. ' “Main steps oF sequencys

De’sciﬁptlon o ess ,
A. " First ste / sequence -
. 1. Deflnltlon of step or sequence
2. ° Detailed description
B. Other steps or sequences .
c. Other steps o\r\sequences /
. y . -
( » »
Now that the baslcs ‘of. the two types of process de-

¢
scrlptlons have-been presented here are three examples

fﬁqﬁr%h@ course Energngroductlon Systems. Exampleyg\
‘ ¥
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a-process involvimg a person. In Examples B and C, the’

B operator simply starts the process. ; - . Fay

. "EXAMPLE A: . DESCRIPTION OF A PROCESS INVOLVLNG A PERSONT}
v.) T

Several operations are important in preparing coal for burnlng.
" Specifically, they are the f5ﬁ10w1ng.

“

- " .* Cleaning
* Crushing .-
» Sulfur removal: . . . EA T SR

Cleaning methods are employed to remove some noncombustible
_products from coal. Because many common impurities are more denmse | :
than coal; they can be separated by mechanical methods. Particles A Y
of different density settle at different rates in a fluid. ‘Heavier - ) B
. v 2d purities sink to the bottom faster in water and, thus, can be .

sepzraeed from coal. v e

A h

+ . Another metbod involves placing coal on a screen and blowinéa;‘ﬂ <

- eithér air or water through the bed of coal. Heavier particlest 5 2 '
fall downward thrbugh holes in the screen more easily and can bewa
separated. , “ -

- .

A method called frotﬂ.flotation is applicable to coal of

small size. Coal is agitated in a mixture of water.and reagents
that.produce a'surface froth. Coal particles float in the froth;
whereas, heav1er particles sink and can be separated: . -

Crush1ng is %mployed to produce the sizes needed for various .
types-of burners. SlZlng standards have been deseribed previously. ?
Crushers have bBeen developed that use toothed rollers, or rotating
hammers, or rlngs that strike the coal and break it up. Crushers
aré?used in conJunctlon with screens or.gratings of appropriate
"spaciflg to control the size of crushed coal. --‘/ .

‘ ’ Sulfur is an undesirable element in coal because it leads to -
. air pollution. Sulfur in the form of pyrites {iron suifide) is

| removed by the operations of crushlng, washing, gravitydseparation, N
or froth flotation. Sulfur in the form of organic compounds cannot
be removed by thesé methods. Experimental methods, such as magnetic

N sepatatiqp, are Eeing»develope% for~isnroved removal of pyrites. ~_ |
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EXAMPLE B: PROCESS DESCRIPTION WITHOUT CONSPICUOUS PERSON.

' generators.

] as a symbol of nuclear power, .allow d1$$1pation of waste heat from

*In a. boilidy water reactor, water heated by removal of heat
energy from the core is allowed to boil inside the reactor vessel.
The steam is piped to turbines, which are used -to drive electric
After passing through ,turbines, steam is conde%fed and -
water is pumped back to the reactor vessel.

’

A schematic diagram of a boiling water reaﬁtor system\}s shown
in Figure 1. The water flows through the core and is heated to about
550°F." The water boils anhd produces steam at a pressure around 1000
psi. Steam flows.through the piping to drive .the turbines. (The .
pipxng shown in Flgure 1 is oversimplified; there are many pumps,
valves, etc., in the ;culatlon systém.) The steam, of course, car-
ries radioactivity because it has passed through the reactor core.

Ay

— — CONTROL RODS .

]

S

Figure 1. Diagram of & Boiling Water Redctop/ System.

. B a [ _ s
. ° Water ip the condenser’is cooled hy hggi exchange with wates,
from the cooling towers, which are located outside the zeactor 1

building. These large cooiing towers, which have become familiar .

‘the+reactor. Most reactors &re located near a large body of water —
.a lake or river — to provide a good supply of coolant. The cooling
towers: are used to. avoid thermal jpollution of the body of water.
. L B :
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EXAMPLE C: PROCESS DESCRYPTIQN WITHOUT CONSPICUOUS'PERSON:

There is a competing appxoa for controlled thermonuclear
fusion — inertial confinement fugion. 1In this approach, fa tiny
target is compressed and heated a very short time, less than
one billionth of a second. The Fusion energy is produced very
, * rapidly, before the fuel has a chance to fly apart. The fuel is
said to be "c%gfined" by inertigl forces.

A method hust be used for he the fuel very rapidly.
One approach is to use lasers, which are able of producing
- . very high power pulses with extremely short duration. Laser-
assisted thermonuclear”Fusion was first suggested in the early

100 : : .
L7OU [ @ =1 i o AL J

_ in the United States, the Soviet Union, and several other coun-
. tries. )

The discussion of inertial confinement fusion in this section
emphasizes the use of lasers for heating fuel. Other heating
_ methods are also under investigation — such as the use of electron
beams or ion beams. It should be remembered that there are com- '
pegifg approaches for inertial confinement fusion.

e . . - .

Because the confinement time is short (< 10°° seconds), the

. particle density must be high (2 lOza/cmg) in order to satisfy
%Q the Lawsoh criteriofti. Since the fuel — deuterium-tritium — is

/ : : . - .
) " | ¥ gaseous, it must be compressed considerably to achieve the required
' density (wnich is higher than the density in solid matefials).

. “*The apprdach to .k ing and confinement is illustrated in Figure 2.
A eii# g L é

R - ! \ - ORIGINAL _. 7/ :
/ INCIDENT
) : TARGET . BEAMS .

COMPRESSED ‘

- {
EXPANDING ~ -
. PLASMA

L3

LA } ' 7 ) @ . -
Figure 2. Diagram of Processes+in Inertial . .

Coafinement Fusion. . *
N A 4 . .
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Example C. Continued. y

F———— . <

The gaseous fuel {s contained in a spherlcal glass shell. .The
) spherlcal targets being used in current experiments have diameters f -
ofapproximately 0.0l cm. A number.of laser beams (or eléctrdn i
beams or ion beams) strike the target from several different direc-. .
N;;ggp, as shown. The beams vaporize the surface of the target
nd ¥produce a hot, expanding plasma. .The expanding plasma reacts
on the fuél compre551ng it and drlvxng it inward. . This process,
ca}led an implosion, cap produce'the réquired high temperatures
,and high particles needed to satisfy the Lawson criteriom.
|

7 -

2

K
’ 3

The introduction to Example A is brief. Example A lists
steps, but the deflnltlon is br f and no purpose is given.
"~ Discussion of steps is adequate t not detailed The de-
scriptidn is part of the -mddile "Generation of Stéam and Hot
Water Using Solid Fuels,; and probably does not need to be
any more detailed than it is.”  —- ) ’
Examples B and C are part of the ‘module "Generation of
Steam-and Hot -Water. Using } Nuclear .and Experrhental Power “
Sources." The introduction to Example B does not list the
steps or stages as in Example A, but Example B is clear.™
No other information (definition, purpose, etc.) #s needed !
’ because this description is an integral part of a discussion !
4 about reattor,designs. One diagram is included; it’"is suf- Y
- ficient. This brief description contains excellent details. ]
. ) " Example C is the.most coﬁ@lex. -It is aimed toward “the ' o
»same reader as the other examplesa -The introduction 1n‘ .- .
Example C is rather brief; although it mentions the two main
steps — heating'and confining ‘the fuel — the introduction ‘
says very little. Details are adequaté. Because of the-
complexity of the proceSs) only a general uhderstanding is - ‘
sought. Since they have appeared earlier in,the text, the(f ’
-discussion assuméfﬂthat tdg reader unde}stands terms like -

. ‘ ’ ) TC- 06/Page 1 5 .
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“'thermonuclear fusion," '"electron beams," "ion beams," "Law-

son criterion," and "plasma." — 2
+ INSTRUCTIONS IN A pROCBts: ' »
. . ‘ X 2

The descriptigh of a process involving a.person includes
one of the most difficult items a technician is called up fto_
write — a set of instructions. Writing instructions is rel-

atively easy, but ;omposing instructions in such 4 way that -
the reade4 cannot make a mistake is not easy. .

What is the secret to writing good instructions? As
usual, accurate audience analysis is the key. If the in-
structions deal with troubleshooting an exhaust anakyzer,
how much about electronics does the mechanic know? If the
instructions explain how to install a thermostat, does the
regder know "how to ident*fy wires? The technician often

. A
assumes that understanding an operation means sbeing able to
tell scmeone else how' to do it. Examination of various in-

~
~

structiops shows that this is not necessarily true. ‘

Organization is Straightforward. The iatroduction may
S 'ueratioﬂlis, why it is performed, and

;Zﬁt the steps are.¥§§§g§rdless'of brevft;, the reader should
told what he is dBEﬂ%,qwhy it should be done, and how

it will be accompli?heg. The technician may; as stated

ea?lier,‘list goois anélmaté}ials. Perhaps necesdary skills

will be explained. None of these will repface what, Why,

“and how. : S »

The sﬁeps may be% and* often are, numbered in the q§veldp-
ment or explanation section. Steps should be devéloped in
sufficient detail. --Sometimes steps may have to be subdivided.

$ .:)« h N °

R .
° . B
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Helpfnl suggestions should o 3 included; warnings and cautions
“ * should be stated. ’ )

&
The conc1u51on 1§ often simply completlon of the last

L
.

step. A summary or Te- llstln;\;?\the steps should be used - L

.

whenever possible. ther methods ‘might be mentioned. - ] ’
‘Since instructijns must be ﬁccurate,_here are a few . ]
. suggestlons to help avoid problems: ) . : : '
1. Instructlons should not Be. too techn1ca1 for tggiin- ‘
temded Teader—Thetargetaudience—shouid be defined
.. and directions aimed at that lerel or a~1i%t;eubelbw. - _

’ 2. Bfiough detail should be included. The techiician must
remember that the reader may not know as-mych about
the subject as the techn1c1an. Instructions sometimes

end up being more a checkllst than a workab&e ‘guide.*

-

ﬁ‘,}ﬁo <

In a set of instructiens for timing an eng1ne the
\‘ statement "hook‘ug,rhe timing 11ght" assumes the- reader
is' ‘familiar with correct procedure; ‘If in’ doubg; °; he

. ' technician should give too muc\)deta;l rather fhan not
’ . 13 10.,“._’, " R . .“
. qenough %’* oot

3. The reader must be instructed to coﬁ%fkﬁé,;he steps in

‘ a -required man . The technician sh@uld constantly )
remind the,ne£3§:~of what will happen if cerﬁaln pro—"u
cedures are not followed. Murphey's LaW‘sﬁﬁhld ’
remembered: "If something can go wrong, 1t§wi f . _f

“wr

wrong." I1f chemicals must be m1xe¢~xn a certain mgnnef :
: / ﬁitell the reader, If the bolts] ho%dlng the h%ad oy}a,, N %
compressor. must be tT8htened with a torque ﬁ%énch\ 1s' k
L v stould be clear to the reader. If the vaporW6arr1er ’

e

. - © on an inner wall must be stapled only-at certaln p01nts, .
this should be explained. The technician must warn the -

‘« LA Yo

reader whenever neCessary. D : K L

-\‘ M /
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“other forms. A fgnal note about the imperatiye mood:

_statement. ht

*y

CAll necessary 1nformat10n should be explained in early

steps. The communicator _ should not assume that the
reader w.ill read the entire set of 1nstruct10ns before
beginning. Ins ructions should request that the reader
look over all the instructions Before starting, but
assume that the reader w111 plunge right in. Most
will., If step even is 1nf1uenced by step.six, warn - -
the‘reader eaply; do not wait unt11 stepf§r§}to mention
the fact. ° oo . . s
The impera Ive—mooﬂ—sh’uld ‘be usedwherwrtelling the
reader what to do. For instance: ST T
. Imperatlve — Connect the wire. k_Check the ‘pressure. -
Calculate the hourly usage, and depressurize the
system. - ‘
“ D cIaratire — The wire should be connected. .
'Pressure must be check?d Hourly usage c¢an be .
calculated by th&<reader, and the reader can de-

pressurlze the system.

U51n0 the’ 1mperat1ve is not orderlng your reader
around this is the clearestg&ommunlcatlon Certainly:
not all statements must be in the imperative mood.
Explanatlons, warnings, and other such items can be in

even though the pronoun "you" is understodd it should

"

normally be. omitted. The writer should say ''connect
xé,l even'

the wire” rather than "you connect the wi
though "you' is the understood subject Sf the first

.
~

As discussed earlier in th s module, if tools and matﬁl
rials should be assembled’,, they should ‘be Tisted in = &
(or d1rect1y following) the 1ntroduct10n. ‘Having.the .. o

-

.,
4y




- - reddér get deep into the process only to fina that a
missing .tool ‘is needed can be avoided by listing neces-
; ~ sary tools early in the ingtructions.
7. Long llsts of°1nstruct10ns should be broken into sev-
eral stages or phases. Usually, loglcal d1v151ons will

. be apparent. Ten 1nstruct10n5°under one phase are

easier to understand than forty instructions deallng

- with the entire process. - - .
) ;8. Diagfams should be used when needed - but onlf then.
I . Dlagrams can_be_xgly_heipfgl and>shou1d be used when -
o necessary, but they should be _used only when they will"’
_ ) help the reader. . ’
s 9. When several unfamiliar tePhs- must .be 1nt1uded a
. section of. deflnltlons shoul& be 1nc1ude%:* Theudeflnl-

- - - tions should be as brief as possible.

= .+ Now that some Euggestions for writing instructions have
been listed, here are two_éets‘ef'instructions to examine.
_ First, read both .sets of examples. Then read the comments.
Both examples, are laboratory eXperlments from the course
Energy Productlon Systems .

N .. ’ v Y

- EXAMPLE'D: INSTRUCTIONS WRITTEN, FQR LAB EXPERIMENT. -
"l wamemrals R - "

ition englne with at: least: four ¢ylinders L i

v : .

\' T ) fiits the engine ° - . .
) AN . «Reeler gage(f reaker points
A Timing light - - . ¥ v
SN - Se®'of wrerches , . ; \ s
L= 4”.;3 .Screwdriver set =~ - L .
i Ve - . ,

CL ’ SN
- ~ TC-06/Page 19
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Example D. Continued. ‘ .
PROCEDURES ’ . :
‘ 1. Remove the distributor <ap. ]
2. Remove the rotor, condenser, and breaker points from
1. ) distributor. ’
3. Replace old parts with new points, a condenser, and a
rotor. Do not conrneétt the coil wire to the condenser.
5 4, Gap the points to prescribed measurement with feeler
- . gages. i ‘
5.  Connect the coil wire to the condenser.
6. aReplace the distributor cap.
7. Insert timing light between the number one cylinder
and the corresponding spark plug w1re.‘ ~ . ) .
8. Time the engine. ’ {j/
o / ,
: ) 1\
2 & R
ﬂEXAMPLE E: ‘INSTRUCTIONS WRITTEN FOR ,LAB EXPERIMENT (#2).' .
MATERIALS ; . ’ 1
. Impulse. water motor w1th pressure gage and prony brake
. (Sargent-Welch #1101 or equivalent) ‘
. ' Water source o ) \\‘// )
- Collection container callbfated in fc? o
" Timer A , 1-
. PROCEDURES . -
1. Set up thé”éxperlmental apparatus, as shown in Figure 3,

with the collection container removed.. .
2, Turn. ON the water supply -and adjust the flow for ow— - g
speed operation of_ the water motor. "Record/ the' differ-
. ence in the épring scale readings in Trial 1 of ‘the
Data Table (in pounds). Next, record the water‘pressure
in 1b/in? and convert this value to 1b/ft2. . , )
3. Place the collection container to catch the expelled
.water and simultaneously start the timer and revolution , .

‘ counter.
4, When a predetermln d -volume of water has passed through
the turbine, read fand record the values of the revolu- - .

tion counter and t
’

“er° then record the volume of water.
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Example E. Contin‘@. : . - e ’ s ‘ z‘
PRESSURE - ~. ¥
. SPRING
SCALES ‘ L
Y .
/ - ¢
F - ' ‘e . ' ‘ ~e
/ ‘ ‘@" - °
' & - ')' ‘ . \ N -
< '( Figure 3. Laboratory Setup.. \
- 1 , o ©
5. Turn OFF the water supply. ( .
6. Record the circumference rof‘ the pulley (in Eeet). .
7. Calculate and record turbine imput power from the fol- *
lowing equation: . ! T
Vo
- < A\ = 4 Vet
~ ‘ ‘lb) “_P Vol B
 Inpuc power (IEIID) T FrS wgﬁ;; g;; olme 4fth) 4~
- R P ) - -. &
> ] .. . ‘Equation 1 . ,} ’
8. Calculate and record the turbme output power from 1 ‘
_the followmg equation: .
. L . . m e 3
-
Output Power (f,t llo) Revolutlons x" Scale difference #1b) PRI
.S ,Time (s) . s S
, . : ‘ = Pulley circumference (ft) . . v %
: SR a-: . E;atmng T
a8 - i l PR EX o '
9. Calculate *and record turbme efficienc L ‘ ‘*
. 10. Repeat the steps for two higher water~f ()w es at}d v a.
. ’complese Tri,als 2 and 3 of the Data Tabl& . @x :
» )). L - . . "éf% . , s
, s . o . - - P . ad N -" - ‘o - ) .
, ‘ R N
) ; ‘ * N -, o 5/ 'e
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. Example E. Continued. ,* t
: N . L 8
DATA TABLE 1 A
[S * ~ s - \
Scale Water Number of Volume of { ‘tnput| Output N
' Trial | NlEEereace frégsure Revolutions | Time Water Power | Power Efficicngy .
t Joz b [1b/an? | b/ee? ' s £e’ £re1b| (01 2 .
. s s
< .
1
» - »
. ;o | :
f' .
A\ -1 3¢ ]
<] Pulley circumfrrence = in = | {4 il e
., L - e @ -
2 . °
- .
L4 N 4 . ’ L4

-
- < s

. As' stated earlier, both Examples D“and E are laboratory

~o experlments, which somewhat affects the” structure For in-

e é stance, neither example has an 1ntroductlon, Wthh probably
would have helped. Materials were li'sted so 'that the studeqt
aould asséfble them before beglnning the;experlment

te, T Both experiments .assume: qu1te ‘g bit. 'In Example .D,
S procedures 1 and Z assume that the student knows how to re-
,\; move the items., Some distributor caps require depressing
‘and turnlng rather hard-to-see screws. Some rotors are sim-
i . piv pulled off “others arg held on by. screws. . " Procedure 8

o -'ﬁ*,assumes the mest, singe t1m1ng the engine is rather critical

Y. © ‘and requ1res some cautions. Obv1ously, if Erample ‘A were

written for someone o0 T than ‘& student_who had just read

- . a thorough discussioﬂ/hjore detalls would have been needed.

Some of the samg comments on Etample D apply to Example

‘

-E, but the second.set of 1ab 1nstruct10ns contalﬁs more de-
~.  tails. \i;: too, assumes that the student undkrstands cer-

', tain term3 and procedures, but more emplanatloh is included.

. =~ « - 1
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Aruitoxt provided by Eic:

This module has presented rules and conventions for

writing the descript{on of a pfocess, explaining how some-

thlno works, and giving d1rect10ns.' These techniques-are

&
an integral part of the technlc 1 communicator’s routine
duties. These writing skills must, therefore, be. practlced
untll they become 51mple for the writer. :

(4
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. EXERCISES

'ﬁsiﬁg some process in .your field of stody, write two de-
sc%iptiogs of about 200 words each. Write the first one
fér-an uninformed reader and the second for a person in

» the field. Identify the 1ntended reader.

' Select a prbcess related to your technology and wrlxe

a set of instructions for another technician. Pick a
- 'process complex enough “to require a descrlptlon of at
least 200 words

From a magazine or-a textbook, br1ng to class an exam-
ple of a process description 1nvolv1ng a person, one
'in wh1ch a person is not conspicuously involved, and
a set of instructions. Be_ofepared to evaluate each

- one using the criteria diScussed in this module.

[y

Lo \ .~ REFERENCES
{ — : ‘

ﬁAnarews, Deborah C., and Blickle, Margaret D. Technfcal
"» Writing: Principles and Forms. New York: MacMillan
Publishing Co., Inc., 1978.

Energy Production SyStems. Waco, TX: Technical Education
Research Center - SW, 1979. Y
Fear, David E.. Techpical Communication. Glenview, IL:
, ~ Scott, Foiesman and Co., 1977. )
Lannon, John M. Technical Writing. Boston: Little, Brown
. and Co., 1979. s /
.Mechanical'Devices‘and Systems. Wawo, TX: Technical Educa-

tion Research ,Center - SW, 1979.
o Mills, H. ‘Technical ertlng, “4th- ed.

Gordo New York:
" Holt, Rinehart and Winston, 1978.

. ’ - * v
.

TC-06/Page 25




ot . - 7, <
-li . 4 ] ) . ‘, ‘
J / ) o . Ty
Pickett, Nell Ann, and Laster, Ann A. Writing and Reading
L4 ° B .
-in Téchnical English. San Francisco: Canfield Press,
1970.. - S | : S
Pauley, Steven E. Technical Report Writing Today, 2nd ed.
Boston: Houghton Mifflin Co., 1979,
/ -n
6 -
—— . L .
¥
X .
-
N ) : ‘
v : N 2%
. - N . v’
. o \' +
) i3 R
1] j 2 ,
) b ° . ’ S '
- ‘ ( ‘
Page 26/TC-06 1962 ' :
\‘. ¢_ ) ‘




.

Al
1. Define a process.
*, \ ’
v ~
- .
4 . .
2. List two types of processes, \\\\\\\ .
- . ) - '
) 2%
>
3. List three problems that can arise in describing a
process. ‘ '
F 4
- v
) -
r
1 ,': .
:{Q
s ) . ' . )
\ ’
~
K foe - ’ .
! hd o , .
s . . 4
~ . N ¥ N
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L .\ N . . - %
N . ’ .
¢ ’ ’ . - . ,&
- L} . * . - I
“ .o, c . _l
. @+ List what must be adapted to the 1ntended ‘audience
durlng the descrlptlon of a process. |
€ . ¢ - ) 13
: : . L& .
. ’ .
. . . ‘ )
ot "
«
- v <

5. Where can the list of materials and equipment be placed -
§n a process descrlptlon? Where do the lists appear
most oftén? ’

f' 1 ‘_ 1Y
) —— ¥ .
' 6. How are chief steps organized or arranged?

+ LY .

-

¢ . '

- 2 - ‘\ l° ~
[ . - .
. R N , ‘
-, ,
. , i .
L} ' s o . a
° - 1 . 3 -
,\ . ‘o ° :
.- LT EE : lf}g
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» ¢ *
["3
. ‘% -
. . . . [
7. List three items that are normally in the introduction.
. List three items that are sometime’s.in\the introduction.
~ : : . . '
+ . » ’ [
< . -((
) 8. What determines whether chief steps should be divided ,
. ‘into substeps? & ’
- '_. ' * - » ' ‘ .
- - — , '} o , o -
. 4
» .
3 " . 3 * ’
- 9. What is the imperative mood? When should it be used?- , .
L] i ‘ RS ° * 0
" ~ “ . Y
* * M . .
. . .
’ . k. )
1 ) ~ A9
1\99 * i
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. ) . N .
~ ’ ~ 7
’ - :.f
’ . ! - . "
o M '
* '_ \ . . 4
10. What*determines how much detail to use when discussing®
N 2 ’ Py . . .
; steps? - ’ -
. . /~ A .
' , ¢
v . 11.  What-determines if a conclusion is needed? -* -t
s : - . - -
~
iy /
. B .
h
. /
» - ~ B .
. - "
12, " List three key differences between a process where a
person is not, conspicuously involved and one in- which
, * a person is involved. '
. . . M . ¢
. NG )
[ ’ . .
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L4 ’
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: *, MODULE TC-07 - L

' PERFORMING ORAL AND
‘ VISUAL PRESENTATIONS .
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o ~o,éJE,onves

»

*~ . ... - " INTRODUCTION

~— /R

PreV1ous modules have alluded to the- ora1 and visual

aspects of technical communftations, but ‘no concentrated set

of suggestlons for these two vital - .areas ,ha’s ‘been glven.

This module condenses seme ‘keys to effectlve oral communlca-

tions and v1sua1_111ustrat10ns . . . .

~__ PREREQUISITES
r * )

The student should have gompleted the. f1rst moduie of .
Technical Communlcatlons B

" ~

k * - 0
”

~:) Upon completlon of thls module, the student should be . “
able to: . f i . e
J.‘“ LlSt somS 51tuat10ns in Wthh a techg}c1an will.use oral
skills. : = e . _
2. List six steps,lnhconstructlng an oral presentatlon :
3. 1list questlons one must, ask when selectlng a subJect for
' an\oral presentatlon
4. List several aspects of“audlence analy&ls ‘
3.. Compare three ways to de11ver .an oral presentatron, . :
_-.explain whlch method is best. . Pox )
6, . List sugg\§tlons for constructlng the 1ntroduct103
+ " body, and conclusion of a presentatlon.

7.7 Elst four suggestions for u51ng visual aids in an/oral

. . -
.

presentatlon : ,
. +

8. LlSt fouerays oroup cOmmunlcatlons can be c1a551f1ed

S, 203 . - TG-07/Page 1




. - >

. , N »

. - .
o '. o ‘N ¢ i ) .
B 9. List essentials for being a participant in, and for being
' ' a leader of, group communication. , o
) 10. List steps in preparing to lead group discussion. . N
11. List sugge%tlons for handling the opening, mutual
. exchange period+ and fermination of a .person-to-person
transaction. T '

. , 12. List suggestions for handling preparation aod planning

of an interview, and for conducting the interview.

| ‘List three reasons to use illustrations.’ -

Compare formal. and informal tables.

o
& oW

15. Define a bar graph, circle graph line graph, flow
chart, organizational chart, ‘ahd line drawing. Give

.

two suggestlons for constructing each.

16. - Prepare and deliver anqacceptable oral preséﬁtatron
17. - Prepare an acceptable 1nformat10na1 interview.
. . 18. Leadsa group discussion. o © e
- 19. . Construct the’ visual 111ustrat10ns discussed in this
' module ’

g
[+V]
o
[0)
D
()
)
o
~3
“»




L L SUBYECT MATTER

. . ORAL AND VISUAL ASPECTS OF TECHNICAL COMMUNICATION . .
. ’ T ; ~ )

. \
So far, this course has emph351zed the written 4551gnments . N\

-+ . a technician may encounter such as reports, research, defini-
tions, and instructions. .Each of these can be, and often is,
aCoompaoied:by an oral presentation. Becaqse a techpician Lo~
« must often present idees both orally and visually,” this module
' condenses key suggestions on the oral and visual aspects of
technical communication.

@

In this dlscu551on, oral presentation means any of the
. J . oral communication dut1es a technician encounters: oral ‘

.

/eports group dlSCuSSlOﬂS, ‘conferences, interviews, and

14 .
person-to-person transactions. ' This module relates the basics .
# : of preparing and carrying out these ‘activities. ‘|

1

-
A
E

. The visual items a technician prepares (or directs others
- in preparing) usually fall into these categories: tables,”

> charts, graphs, diagrams, and photographs. Knowing hew to

' . select and prepare these aids is important, since the techni-

.cian must often be the expert in these areas, regardless of N

prior training. ' - -

— v. ) ) .

' & - ORAL PRESENTATIbNS AND ACTIVITIES

Oral communication is a part of everyone 's job; it caﬁ-
N not be excluded However, the technician may need oral skills
more than mlght be 1mag1ned The techn1c1an may have.to:
(1) Demonstrate a new technique to fellow employees, (2) ex-
. plaln.aﬁ energy audit to top personnel,.(g) answer questions ' "
before a, group of potential customers; (4) chair a decision- N
making discussion; (S)Minterview an expert to get answers to . ,

.
Y. -

o . . . . . ,
. '

. . TC-07/Page 3 1}
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a problem, or other similar-activities. The fechnician's
. ability to analyze the subject, situation, and“audiepce and
to spegk.appropriately affects prOJect success. If the as-
51gnment is to demonstrate{ ‘the speaker must exp1a1n clearly
"and vividly. If the objective rs to sell a product,; the -~
speaker must he able to see the product from thelgbtentlal .
buyer's viewpoint and to approach the oral situation accord-
. 1ngly If &he objective is to lead a ‘group dlscu551on or to
conduct “an 1nterv1ew both situations may have long-lasting
effects on mhe technician's career — as\well as the company's
success. .- . 4
- The remainder of this section will examine several oral
écommunteatlon situations and make suggestlons for gach.
These situations are: (1) oral reports and presentations;
(2) group discussions ano conferences; (3) interviews; and
-(4) informal, one-on-one discussions: .

¢

‘ ‘ . « .
& . \_J ~
.
&

ORAL REPORTS AND PRESENTATIONS

When~ora communication is menqionéa, the first thought
. that usually/comes to mind is making a speech.  Other activ-
\1t1es are Amportant, both to the iﬁHividual ahd to the com-
7any, but beglnnlng this discussion with reports and presen- .

atiohs is loglcal since oral presentations are.often re-
q‘1red Most of the suggestions about ora1 presentatlons
“'a ply to other oral activities as well.

£

The well- prepared speaker fisually follows a logical

bt o ——

-

Apa tern in- constructlng a presentatlon Although authorities
" havie a little trouble agreeing on the order of the follow1n°
steps, most list these as important:

\
» - . * . “

.
r
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Select a subject. .

Determitie the purpose.

Analyze.the aud}ence and the occasion.
Gather and, select material.

.

Prepare an outline.
Practice aloud. = . %)

Selecting the subject may be the eaSiest step, if the

]

subject .is assigned, rather than chosen by the speaker. Even
if thé general topic is set, the speaker usually has “some
. control over how the topic will be approached. For example,
if Jill Samuelsuwere asked to suggest some energy saving tips
te‘&-Local PTA, she might ask hersqif these questions: ‘
A. - Which aspects are interesting to me?
B. iWhlch aspects will be interesting to the audlence?
C. - What is the audience comprehen51on level of the energy
| field? : r 0
D. How much can be covered in the time allotted?

Jill}s questions could be' asked anytime a suitable subject
is be\ng sought' ;

To determine the purpose, the sReaker generally aims to
inform, ‘persuade,’ or entertain, the aﬁaience. The purpose of

most technical presentations is to inform and/or persuade,

be discussed, since it is so seldom needed.

therefore, the humorous or entertaining presentatlon w11i723i,

After the speager decides that the general purpose of
" the présentation:will be to inform, then a specific objective,
‘must ber determined. If the general purpose of a presentation
"is to help the audience understand the concept of Ohm's law,
“the specific objective can be to teach llstenrng participant’s
to work simple problems. Or "the spec1f1c obJectlve can be to
equip’ llsteners to pass a performance exam involving

R >
-

’ 4

. -~ v

v

A
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calculating the correct resistance necessary to drop 100 volts
in a suecific sophisticated circuit. The more complicate

the speclfic obJective, the more the ?peaker must\analyze the
audience.

Analyzing the audience is always necessary,.even 4n in-

formal situations. The speaker or leader should know as

much about the audience as possible; the language, visuals,

technical level, and many other aspects must be adipted to
listeners. The following fattors should be con51dered when ~
analyzing'an audience:

A. Gomposition — This includes age level, size, sex, voca-
tional intetests, eddcatipnal.level, @tdfessional nem1
berships, cultural and ethnic background.

Beliefs and- attitudes + .These include the audience's:
attitude. toward the speaker, the audience's. attitude
towyard the subject, and the audience's attitude toward
the purpose of the-speech.

Analyzihg the occésion means answering some questions.
What is the purpose of the occasion? Who will precede and’
follow the presentation? What physical conditions will ex1st°
'Is 20 mihutes set aside? Is the preceding speaker knpown for
i'not.foll‘owing schedules? Are slides.a ﬁart of the presenta-
tion? * Can the room be darkened?

-
Z

. -
> 1 b

Gatherinf and selecting mate{ial is the next step in
preparing a preséntation.: In fany cases, the technician had
much more material available than can be dncluded in the pre-
sentation The JOb then becomes how to 1limit or select from
the available" 1nformat10n “If more details are needed, they"
must be sought from helpful sources.  These sources are:
interviews, journals, libraries, and other areas (in Module

”Conductin§ and Reporting Research").

Page 6/TC-07
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eparing an outline culminates the analysis of subject,
purpose, situation, audience, and self. Sometimes, a pre-
sentatipqwmaygbe memorized. Sometimes, the presentation may
* be ‘read. erefﬁlly, these otcasions will be few. The most
interesting'p}esentation to ﬁEQ; is one that is delivered
extemporaneously — which means that 'the presentation was
carefully planned, but is‘not memorized or read.

An extemporaneous presentation will never be delivered
the same way twice. The speaker uses a well-planned outline,
but does not write the entire speech. This method does have
some disadvantages, which are the following:

The speaker may leave out something. This is not as sig-

nificant as it sounds, because the audience probably.

will not notice.

It is difficult to keep track of time. If the presen-

tation can only be 15 m1nutes long, then the speaker

must 11m1t hlS speech to the t1me allotted. -

Disadvantages are offset by advantages in most cases,

Advantages are -the follow1ng - e

1. An extemporanecus report-is more flexible. If the audi-

ence wants more, material can.be expanded. If the‘Eudf:
ence is bbred, a'report can be shortened.

A speaker —an maintain better eyé‘fontact with the audi-
ence, which ketps listeners more interested.

The extemporaneous presentation usually-sounds more

r

enthusiastic.

The point is.that, unless there is a spec1al reason for
memorizing or reading a presentation, the oral exercise can

.

be deliVereg extemporaneously from -an outline.

!
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How should an outline be constructed7 " Like any other
piece of communication, the putline has a beginning (1ntro-
duction), a middle (body), and an eqo {(conclusion).’

Some suggescions fog the introduction; body, and conclu-
sion are in-order. N .

The introduction has three objectives: ’(1) to catch the
audience's attencion;'(Z) to state the purpose of the presen-
tatlon, and (3) to llst the main points in the organazatlon
of the presentation.

The speaker can catch the audience's attention in one.;ﬁ
several ways, such as: (1) asking a question and then. pro-
vidrng an answer; (2) mak'hg a startliug statement; (3) tell-
ing an illustratiwe stor?; (4) making a reference\Eo'the
speaklng 51tuat10n, (5) making a reference to the subject;

(6) stating a quotation; or (7) relatlng a humorous anecdote,

Following the attentlon getter,. pbrpose is stated either
d1rect1y ("The purpose of my presentation is. ...") or indi-

The

problem are hiring a consultant, runhing the tests suggested
.in’the manual, or eliminating that section of the procedure.

rec;;y (”There are several ways to approach this problem.").

main p01ﬂts are listed: J'Three ‘ways of attacking the’

" This list becomes the audience's roadmap of what is to follow'
in the body of:the presentatlon ‘ J” )

A typical 1ntroduttlon mlght sound somethlng llke the
-follow1ng : ™

E4

)

»




\ »
¢ &
& The company's main problem (Reference to-the subject) * Ct
- at this time is saving energy. ’
That is why we are akl (Reference to the occasion)
gathered here today. - f)
. Did you know that three (Question and startling
simple changes could save information)
‘the company 37% of the cur-
rent expenditures?
Today I want to-look at (Statement'of purpose) -
these three changes in de- T
tail. (
6 -]
The key changes are to — (List of main points)
‘ condense more operations ‘' \\¢f’
into fewer areas, to buy .
only vehicles that will .
- average 23 miles per gal- N %\
: -lon, and to ‘reduce operat- :
ing hours. - T -
The body of the presentatlon is the bulk of the material
"that the technician wishes to offer. The body should be pres
pared first; the 1ntroduct10n is prepared second The con-
. clusion 1$rprepared last. Since the body is an outline, the
o student should follow the suggestions. . frem Module TC-03, N
"Writing Oubllnes and Abstracts” - espec1a11y the ideas on % - )
, 'brainstorming and arrangimg the order of points. J
.t . ~ 2
. The speaker should not wsQidlly try to discuss more than :
five points in a presentation. This does not mean that mere ! ‘
than five steps.cannot be presented However, if several S
items must be mentloned they should be grouped under flve or
less major headlngs in the body.™ ‘The outlining module ex-
p1a1ns how to select and ar%ange ideas. v -
Main ideas can be developed both verbally and visually.
E " The latter portion of this module will suggest visual

o

[ B
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. supporting methods. Points can be develoﬁed verbally using
. methods§such‘as the followiﬂé: (1) explanation; (22 restate-
ment; (3) hypothetical and factual illustrations; (4) statis-
tics; and (5) quotations. The easiest methods are explana-
tion and restatement, because .the speaker is.usually well
- versed in the subject and can accomplish this-without quch
preparation. Spending extra time'to gather statistics and
the opinions of others can add support and create interest
in the topic. . -

r The conclusion need not be elaborate,ﬁbut it should Ve
definite. When the speaker indicates '"this is the end," {t
should be. A rambling, ¥rawn-out conclusfon is distracting
- ~ and takes away the good effects of the body. qfhe_presenta- ’
" tion could end with: (1) a summary listing the Eoints agafﬁ;
(2) a quo}ation; (3) a story; (4) the speaker's. personal
intentions; and/or, (5) a further inducement by the speaker. .
If the presentation's objective is to informm/the conclusion
shotld include a summary, in addition to any other tecﬁnigues
employed. \ '

Cdnstructi?g the outline is not‘diﬂficulth but does re-
quire time and thought. -The fact that the speaker is well-
acquainted_ with the subject may not be advantageous. One |,
must decide what aspects to cover and must assess the audi-
ence's ability to unaerstand the topic. One must make the
”//’//3 ‘ information interestiné. -One may have to exﬁlain an. opera-

- ' tion in severgal ways. - Each of these tasks may require extra
time’ . o, - ’ ;

Practicing aloud is the last step in prebaring for the

presentation.: .In this part of preparation, the sﬁ%ake?"wb¥ks
~on developing eye contict byfiooking at an imaginary audience.
The speaKer should %tand‘relaxed, but.equally'on both feet, -

» N - ‘ '
Page-10/TC-07 . - .
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and should not lean’ on the speaker's stapd. Although the
presentation should be t1med length can be, expected to vary,
since fhe format °is extemporaneous ( 0

Some author1t1es suggest practigcing in front;of a mir-
Tor; other suggest picking a friend to’ be the audience,
St111 others think pract1C1ng aloud — alone ~"is the best
preparatlon. Oné should adjust the method to personal
taste. Alsg, during pract1ce, correctlons de\et1ons, and
additions can be made to the presentatlon.' Each practice’
session will net new ideas. . ‘ ’ ’

Delivering the pres%ntatlon w111 be easy if all prepa-
ratory steps are followed. Preparation aldo give the speaker
a feeling of.confidence ~ which helps eliminate stage fright.

isual aid should be used Wheﬁeve;’possible. The speaker

shouﬂi remember four s1mp1e suggestlons (1) Wake visuals
;imple ) make them large enough to be seen;. (3) do not

stand in- front of the visual; and_{4) make sure «the visual is

directl related to fhe subject. B

. k € n v
~Any person may be called upon to lead or parficipate in a.

group dlscuss1on of” some type. ' Therefore, although leading

a group may seem unrelated to electronmcs, solar energy, or
other technical aqgas,.1t is. likely that the technlc1an will
be involved .in such activities. N

. Group communication can be class1fned two. ways. - If c1a56
s1f1ed by purpose group d1scu551ons are either learhing or
dec1s1on maklng dlscuss1ons.‘ If classified by form~and for-
mat; group commun1catlons are usually called copferences or

.
. h . A . .

v 9
. . N

. A 'vlag‘, .&‘ . . . o
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meetings. This module will-approach group communication from ~

»

the standpoint of ‘purpose, but <the ?wo ba51c formats w111 be

-

addressed.brlefly . '0 .

. Conferences ‘are usualfy buslness br1ef1ngs and-are called ’
to solve problems. Meetlngs are mgre formal, and may include

~

speeches and entertainment. A meeting usﬁally follows:an

agenda, which may 1nc1ude these items: -
: 1. Secretary’ s minutes, of the last, meetlng
2. Treasurer's report ), 1, ~ ) ¢ ]
- . R Lo 9 . N ” .

3. Committee reports % ‘ , . |
4. 01d business . . s : I
5. New business . : . : C T 7 - .
6. Program, . - .o .

¥ -~ -

»
©

Meeting papticipants‘follow the ru¥es of parliamentary

prbcedure in- handling main motlons, subsidiary motions, and
others. The student should- peTuse a copy of Robett's Rules

’
.

of Order or dny other good son;ce on parllamentary procednre.
n As stated previously, the pdrpose\of group communication
can be eithef to learn néw . information or to make decisions. N
In a-learnipng dlSCUSSlOB, part1c1pants e\chanwe 1nfonmat10n
to increase thelr understandlng of a, subJect Structure .of a‘
group dlscu551on may not be very r1g1d Group dlscu551ons

occur ‘when clubs, company departments, civic gtoups and oth-

v

: ers meet to exchange ideas ‘or to seek facts. s
. In a decision- -making dlscu551on the purpose is to agree -~ ;
on a future policy or course bf actlon.‘ For eYample the

.supervisors of a. company may try to agree on a\new “safety .
p011cy, the club’s executlve commlttee may stiggest modifica-
tions to the constltutlon or ‘the executives of a business _
may me%t to decile on a new course of actlon. l\b ' T

s @ - -

[ M
" . R . ‘o : " . . . : .
J ’ - ! . . - N ’ - l
‘ N‘ : ) 3 1
. —- oo 5, . . ‘. * s |
s - ° .
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There are several essentials for.group communication.
A partlcrpant should (1) have.as much knowledge of the sub<
ject as pOSSlble (2) be acquainted with the other members of
the group; (3) pay close attention “to ‘the dlscu551on, and
*(4) make meaningfu? contrlbutlons to the discussion. Essen-
.- tials for. the leader are: (1) to effectively express results
‘ thredéh-summarizing; (2) to maintain impartiality; and (3) tQ,//’/’//fi///’
<t sustain an‘encouragidﬁ or permissive attitude toward partici- )

¢ pants .

-

0 The steps in 1ead1ng é group dlSCUSSlOD of any type are“
(1) investigating subJect group, (2) preparing a 'plan; and '
(3) leading’ dlscu551on A Preliminary, investigation requ1res
that the leader learn as much about the subject and the group’

. as p0551b1e. The 1eader mgy have to gather extra information,

" intervig ers from a téntative viewpoint, and decide what

v To¥in est' ate the grouﬁ, the leader needs ‘to know the
. participants' background their knowledge .of the subject, and
how each may react to ‘the 1deas or proposahs to be presented : '
ThlS information may. be gathered in’ a number of ways: .o
(1) ta1k1ng with key members; (23 asking those unaffected by
the group s actions; and (3) attending other meetings that
involve some or all of the members. ’
Steps in preparing a plan depend.on the/situationy as ]
well as the resulbs of the preilmlnary 1nvest1gat10n “An .
agenda must be prepared and,,penhaps, distributed to the
participants. If the gituation is a conference, the agenda .
may loo$‘like a list of questions to be’ answered., .If the .

situation is.a meeting, the agenda w111 have‘a formal format.
The style of the format wilil have been-set by previous customs

e

oy or practices. The-'plan may he simple, sueh as when a > ) ] .
' * 4 - p] ¢ !
- < ~ . * . -
e, . { \ . Y- .. . ’ . fo- B
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conference is called to apprise progress of a modification
project. The plan may be-more complei if tHe conference's
purpose is to solve a safety or budgetary problgm. If the

: * " purpose of the conferefice is to.make a complex dec151on, the

-

. discussion plan might be as follows: .

. 2. Analysis of the problem :

. a. Evidence of problem . ) -
b. Persons affected . ’ K
c. Causes of problem
d. Aspects that must receive immediate \

attention N ‘
e. Criteria by which solutlons must be

judged ‘
Suggested solutions . -
Evaluation of proposed solutions
Metho@s of putting solutions into operation

A} » ' N .
After conduCting a preliminary investigation and making {r_

-
|
1. Definition of the problem { I

w W -

a plan; the last step is leading the discussion. -
*  The leader can statt discussion by stating the problem
. or question and e%plainiﬁg how it relates to the participants.
Another method of beginning dlscu551on is to call on individ
"uals and ask them to give'their oplnlons A third way to be-
’ C gin is to state some extreme- points of v1ew on the question
. and ask for reactions. : . ’
o How can the leader keep the group from straylng from the.
’ main i®ue? The best techniques are to write ‘an outline on
?‘“f“- . the board or to pass out an agenda and stick with it. Such
items provide a visual progress chart, but the leader can let
the discussion digféss if this seems logical. . The leader ‘ ,
- . should also summarize throughout, and at the’,conclusion' of, '

it

_ the discussion.




r l ) . -
How can. the leader ensure equal participation? The

leader mi ht_avoid recognizing 4 talkative participant by
looking the other way. Inviting.less talkative meg?ﬁés to
speak is anther equalizing technlque, although this is not
always successful The leader mlght even tactfully say that
the conference would be more-profltable if everyone had a
chance to talk.
procedure- 1s ne;ﬁssary . . ‘ N

, Certa1nly;-&-know1e@ge of-parliamentary’

. How does ‘te leader .resolve conflict? It is essential
that the leader remain neutral, walk the middle line, and -
be able to differentiate between honest‘conizzctfand irra-
t10na1 disagreements. If the conflict involves'interpreting
facts, retracing the reason1no may help. Whén the conflict
becomes overheated or. 1rrat10na1 the leader may allow only
facts and rational reason;ng to be 1ntroduced Ih extreme
cases, thé leader may adjourn the meeting unt11 a later time.

Leading oroup dlscu551on is not that difficult if +the

leader will 1nvest1gate the que551on and‘the group,’and plan
the approach in order to lead in an effective manner. A goodvs
leader is neutral summarlzes often, is organlzed and is not

-

threatened by conflict. -
- o~y

INTERVIEWS AND OTHER PERCON-TO-PERSON TRANSACTIONS

e
»

Person-to-person communicatjon makes up most of®anyone's
verbal transactions; the technig¢iah is no exception. Since' N

more planning. usUalLy goes into formal assignments (de11ver1ng
‘oral presentations,and leading group d{scu551ons) a greater

portion of this module has been devoted to  these topiés. How-
“ever, this does not lessen the impprtance{oﬁ'person-to-person
4 ) TC-07/Page 15 -,
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_Q_gmunr?atlonsd transagt;gn.oi—%ﬁformatlon froﬁ individ- e -
S
ual to individual is a crucial part of the technician's rou-- °

tine. .The technician must interview others to gather infor- )
mation. Sometimes an interview is planned sometimes an in- -

terview is gnplanned. A casual conversation may be the time
for sensing a worker's attitude toward a cdmpany project or o
- ‘ policy, or a customer's reaetion to a job performed by'the
\ technician's company. The interpersonal oral transaction is ’
w  the fabric’'of the techn1c1an s day-to-day cdmmunication. >
e Wost person-to- person trdnsactlons fall into three 1den-'
tifiable stages. These stages are: _.an opening period; a
,mutual exchange period; and a termination period. The’ opeaang
':period is a time for establishing.rapport. - The techn1c1a§% -
may try to get to know the other person by*flndlng a commo \
inter t and show1ng genuihe interest in what the. 1nterv1e ee .
has to say. Making the other person comfortable is much
easier if the technlqlan is relaxed, open-minded, and sincere.
Dealing with_the subject at hand and askiné questions tnat
. require more than a "yes"ﬁér "no" answer can also help-estab-
lisn rapport at the beginning of a conversation. CoLe
During the mutual etchange period, the . .technician attempts
‘ Qthaintaln interaction. Being an active listener is one of
! the most- 1mportant requirements durlng this period. An acfive
listener must adapt to the conversatlon, not domlnate the dis--
* « cusslon, and  not be- defensive when sensitive sub}ects arlseh{ h
- - Respectlng and.trusting the other person are essentlals, -2 ;‘ -y
- _An encounter should bé terminated wlth the appropr1ate BN
- '\"thank you"’%nd any other conventions that th other person_ i ‘
mlght expect. The technician may want to summarize the main- ) R
points of the conversation. Listing the p01nts of agreement ) -i -
and the unresolved dlfferences will help assure that both
- . persons agree on them. - - v L
- . N . o »
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During an 1hterv1ew there should be an investigation
stage, a planning stage, an® the 1nterv1ew itself.
During the investigation stage the informant is selected.

Then the interviewer asks Xhe 1nformant s permission for the
1nterv1ew, sets a time, and xplalns the 1nterv1ew s purposé
In the ‘interim, the interviewer tries to learn as much about
the interviewer ‘as p0551b1e. )

The plannlng stage is the time to clarify the purpose,
select the format, and identify specific questions to ask.. -
What information is actually needed? How structured will the
interview be? What questions can or should be asked to dis-
cover the important information? ) - '

In gonducting thelinterview, the'intervieyef should be
on time, -move at a lively pace, and end as quickly as possi:
ble. The interviewer should do adequate homework on the sub-
ject before the interview and should take accurate notes dur-
ing the intérview. The interviewer should be neutral and not
;gzeal p01nts of dlsagreement unless the purpoee of the in- -
terview is to resolve these matters. Theeusual purpose of
agreements shouId be avoided. = . | : '

The 1nterv1ewer should end by thanking the.1nterv1ewee.
Then, tHe ipterviewer should make final reports and summaries
while the information is still fresh. . 7

v

L

VISUAL ILLUSTRATEONS

Even the unskllled communlcator can prepare "illustrations

to assist oral and wr1tten presentatlons. IMustrations make
—bresentatlons,moqe clear, more conc;se, and more emphatic.

o . . ~
.

, . ;’ ' “- ’ 4 ‘
O ‘ . w .
: . : ' TC-07/Page 17
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an 1nterv1ew ‘is to gain'information; therefore, doubts or dis-
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Know1ng when and how to use tables, graphs, charts, draw1ngs,

and photographs can assist a technician in all -phases of the
‘communlcaklve job. This sectlon will attempt to show what

1I1ustrat10ns can do, wnat kind of ‘illustrations to use, and
how to adapt them to different situations.

I

WHAT ILLUS“\'RATIONS CAN DO

A picgure may be "worth a fhodéand words," but thif;rong
ﬁicture may\take a thouégnd words to explain. An illustra-
. tion is a tbol meant to help the writer or ‘speaker communi--
cate} therefore, the tool must be selected carefully and used
wisely. . \

An illistration may be included to add interest, ‘to give
emphasis, to\condense the presentation, or to bromote clarity.
A drawing or| picture added for interest should fit the sub-
ject matter and not_detract. This kind of‘illuStréa.on should
be .in the~;emi technical on#nontecHniéal material section.

If an 1%1ustrat10n is added-to give emphasis, it should
be karefully 'select®d, since the~reader or audience will re-
member it 1on%er than other items. The cover 111ustrat10n

shown in Example A shows such use. The reader's attention

will be drawn\to the pictured aspects, so they should be the
most 1mportanL ones. o

Illustra ions may be added to make the preéentation more
concise. If this is. fhelpurpose, the technician shouid exper-
iment;a bgt. Bar or circle graphs may not always be concise,
but tibles, drawings, and photographs’®usually are.

I;lustrat'ons can increase clarity, for tables can show

mathemat1ca1 T latlonshlps and draw1ngs S ow"\hapes better




:
Py .
[t oe®
SN

.
%
T

“

s
o)

[ate
g
2

>
t n

[£
et

=~ v
[ ]

than wbrds. Even simple, rather rough, .illustrations can
enhance a presentation by showing items — rather than just
describing them. . ' ‘

" \.

'TYPES OF ILLUSTRATIONS

IS

.

g

Authorities index i%lustrations in various ways. How-
ever, most sources agree that illustrations fall into two
general categories: tables and figures. A table is two or

Qf more parallel columns of .data. A figure can be a graph, a
chart, a drawing, or a photograph. Each has advantages and. - .

. di§advantéges,‘and?ﬁost information can be illustrated in

eseverdl ways. The technician must analyze purpose apd

. . .
. . ’ .
: , | :
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audience and-then select the best illustration. A good rule
of thumb is: Use tables when brevity is important, when a
large amount of fnfo}ma;ion must be presented,, or . when pre-

RS

cision is more important.than emphasis or interest.

N\

Y

Tables L ~
. - . % %
c
v ) Tables—are classified as formal-and infoymal. An infor-
mal table is fitted into the text much like a paragraph. It

probably has no borders, is not listed in the list of illus-

S trations, and is not numbered. The inform3l table may be as
simple as the one in Example B.
3 : :
T N \
8 — ¢ : -
EXAMPLE B. INFORMAL- TABLE.
In 1978 we hree energy audits — ‘
. . ' v
1. April 23 lant B . Replaced boiler 4 e
. 2. June 30 - - Plant C ° Added three-phase motors - 1
s - . to bay 4
t) 3. September 20 [Plant A ®o changes -

» .
)
»

¢

-

. .
Most tables in written reports dre formal. Tables in

.Q}itten reports are usually: (1) bordered; (2)'giveﬁua‘spe-

cific number and ‘title, such as "Figure 5, B¥U Ratings of

Units'; (3) indexéd; aﬁa'(4) placed_on separate pages. The
 following are suggestions for constructing formal tables:

. O [

t r

t
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. Every formal table should have a%humbér and a title.

The title, or caption, should be brief and descfiptivé.
Tables are usually numbgred consecutively, but may be
coded to chapters.

Each column - 'should haVve a heading that indicates the con-'

tents of the column. Quantities should be expressed.:in
similar units. All measuremepts 9f current should be
stated in either amps-or in milliamps, diameters can be
expressed in inches or centimeters, but not mixed within
the ‘'same 1ist. Howevar both expressions (such as both
inches and centimeters) may be used together if con-
sistency is maintained throughout the list. '
Standard symbols and abbreviations should be used, but
they should be suited to the audiencé's comprehension
level.

The table may or may not be explained in the 'text, but
should alﬁays be mentioned.

-—

-The table should be horizontal, unless it is too

long to fit on the page. )

Spacing will usually separate coiuﬁns adequately. Use
grid lines spafingly. ’

A table should be placed in the main text if the reader
needs to know the information in order to understand
the material. If the information is simply nicge iej
know, the table should be ‘in the appendix. If there
is_some doubt about the data's applicability, the table
should gx\in the main text. The following three tables
(Example C)\are examples of formai tables.

~
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- EXAMPLE C. FORMAL TABLES

TABLE 1. 'TROUBLESHOGTING OF FANS AND BLOWERS.

" TROUBLE CAUSE _ CORRECTIONS , _

(a) Open dampers; clean
*and adjust damper
assembly

Tighten belts

Clean or replace
Clean out -hose
Inspec; and repair
system”as required

Low Qutput (a) Dampers closed

- (b) Loose belts
(c) Dirty fi)ters
(d»Blower hose pl,xgged
(d) Variable pitch'or
-~ speed control mal-
function

(b)
¥ (o)
(d)
(e)

- ry r

(a) Bearing-ﬁot Lubricate properly
lubricated 'S
High-temperature Use hig-temp.
lubricant no lubricant and heat
in hot condditions flingers

Pillow block on Align "

shaft misaligned

Belts too tight

Dust enters bearin
from arqund shaft %L\\

Bearing
Failure

Loosen belts —
Use shaft seal

TABLE 2. ESTIMATED NATIONWIDE EMISSIONS, 1968.
(in millions of tons per year)

< ‘s

*
¢

Source

Carbon
nonox fde

Partic~
ulates

Sulphur
oxides

lydro-
carbons

Nitrogen
oxides

Tranapof:a:ion

'Fuel combustion in
stationary soufces

Industrial proéesaes
Solid walte disposal

Forest figes, agri- °
cultural burning,
cual waste fires

63.3

1.9
9.7
7.3

1.2

3.9
7.5

0.3

21.1
7.3
0.1

[

0.6

16.6 .

0.7
4.0
1.6

8.1

Total

33.2

C X
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Example C. Continued.

TABLE 3. A SUMMARY OF THE:ERDA PLAN GOALS.
3 .
) ; United States energy
* ‘ . . conversion goals
. ' (10'3 BTU)
Energy Source 1985 2000 .,
Coal gasification and liquefaction 0 0
. Direct coal utilization 9
011 "shale 2.0 4
Enhanced oil and gd's recovery 6 © 9

Figures =
The secpnd category of illustrations — figures - includes
all illustrations that are not tables, such as graphs of all
types, charts, drawings, and photographs. Obviously, figures
_ are extremely varied. :
* Selecting the appropriate figure depends on the situa-
tion, the information to be communicated, and the intended
audien€e. If the figure's purpose is to compare sizes graph-
ically, perhaps a bar'grapﬁ‘is the best illustration. To\
show how a whole is divided into its parts, a circle graph
ir’ o mlght be selected "A line graﬂ‘h is 'a good figure to show
- fluctuations (such as temperature or voltage) over a period
of time. A flow chart is a clear way of ‘showing & process,
such as how a television works. A line drawing is ideal for
¢ showing how sometﬁipg looks. Each figure type can be con-
structed by,an amateur with minimal equipment.

\

~

- A bar graph is one of the easiest figures to construct.

* - Bars usually are drawn verticdlly becausexdlfferenées in

3
wha \

N
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height are more étriking;rhowever, there may be reasons for -
using horizontal bars. Bars should be no higher than a half-
pagé} making maximum bar'iength about five inches. Bars are
arranged from longest to shortest’or from shortest to longest.
To show even more 1nformat10n, the bars Can be seg- -
mented. For instance, notice that in the following horizon-

tal bar graph (Example D), the use of different fuels is ,
. shown by segmenting bars ds to various users ) \

\

’-

-

EXAMPLE D: HORIZONTAL BAR GRAPH WITH SEGMENTED BARS.
q
COAL 6.38
-~ ol 16.27
Q . . . .
. GAS 1,12
HYDRO 1.39
‘ NUCLEAR 40 | .
) 35.56 1
) N .38 /
(] 10.08 ‘
’ RESIDENTIAL & COMMERCIAL (] 727
TRANSPORTATION =18
~ L JOTAL + L 38.56
' - Figure 1. Pattern of U.S. Primary, Fuel
' . Use (1973) — (oil qquivalents-—millions
of. barre{v per day.).
. < :
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. > Horizontal graphs tan contain linevdi’aw}ngs, as. in. Example E:

-~ [}
he .

ks °

~

. 1 ‘ \ .
- EXAMPLE. E: HORIZONTAL BAR GRAPH WITH LINE DRAWINGS.

“

LIGHY DEUVERED (LUMENS PER WATT)

¥ 2,
Al

s e oyl a0y g
% e o \-/
EAi i I L e
>

SN

A

° ' »
INCANDESCENT MERCURY FLUORESCENT METAL HALIOE HLGH-PRE§SUGE
8-22 26-58 30-83 - | a7-118 300DIUM
- 74-132
E »

sem SOURCE ,

. .
- . - -
- ‘o )

Figure.2. Efficiency of Various ngh; Sources.

.
5
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The'circle/graph also called aanﬁg chart, is.a conve-

nient way of shoYing a whole d1v1ded ipto parts. A protrac-
tof, 'a- péncil, a Cempdss, and a ruler are -the only tools
needed to construct c1rc1e graph Slices need to ‘be fairly
large, and there shou be ‘at least three slices — but no
pore thdn seven. Small slices can be grouped thether under .
"other," sirnce more than two slices of less than two percent
will weaken the circle graph's impact. A11 letterlng should
be done horlzontally, so that it can be read as part of the -«
page. Notice that in ‘Example F, ‘words too large to fit with-
in a.slice dre either extended out of-the chart or placed
entirely out of the ciréle with lines connecting words to
the appropriate space. Percentages should usually be stated,
although there are exceptions.

%

EXAMPLE F: PIE-CHARTS.

- < '
TOTAL PERSONAL

PEASONAL 37%

g HOT WATER
8%TRANSPORTATION o ER ~ REFRIGERATON 4%
. ]

L

: - COOKING \-'iﬂurmo "~
. MISCELLANEOUS 3%

INDUSTRIAL . HEATING ANO
41% ° . AR .CONOITIONING 40%
- . . e

BUSINESS AND
GOVERNMENT 63%

¢

Figure 3, Today's Epergy Use.

o
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Example F. Continued. . ‘ —

- ’ ; .REFRIGERATOR ' .

' : WATER
V' HEATING

x

LIGHTS AND SMALL i
) APPLIANCES - CLOTHES DRYING, COOKING,
) . ‘ OTHER SMALL. GAS
: < . APPLIANCES

»
- . e
» -
- . N

T.V., WASHING .
: MACHINE, .
N DISHWASHER -

- . Figure 4. " Average éss and Elettric -
2 Uses — Gas/Electrlc Home. -

' d

[
r

’

- Py

d . ' -.‘ ° . N ‘ . v
L v -

llne graphs a«e more- varlable in’ form than bax or c1rc1e
{%raphs They also vary in complexity, depending ‘on the WEit-e ‘ J'
T's knowledge and the knowledge level of the intended aud;-

ence. However, line graphs have some things in common w1th

bar and circle graphs. B
A line gn%ph usually charts two varlables
trolled variable, which is predictable; and the uncontrolled

"™e line chart is con- - ' !

the con-’

variable, which is unpredictable.
" structed to @hgyﬁhqw the uncontrolled variable fluctuates -

' with changesiin the controlled variable. Usually, the- con-
trolled variable is plotted horizontally and the

variable‘ﬁs blotted vertically, with the common

ingontrolled
oint (which

does .not have to~be
Fluctuations appear

zero) In the lower left-hand corner.

vertically, .as shown in Example G-

.
~ - - — - 3

v
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The controlled variable is often time, as shown in Example G,
——— \ a4 - .
Figure 6. - ' v
— M [ 3
(N v
. ; - - A .
- . * EXAMPLE G: LINE GRAPHS. | " B 8
rd
- - w N
-4 .
. 2 _k .
T | ,
- < - %
o T - o ;
5
/ > g T - i
— - o -
a c 4 . .
= -
z -
o 4
’ (&} *
_ 2 -
- 5 4+
1 1 1 I i [ 1 | L1 1 | B | .
L] ¥ | B 1 R o T ¥ v Bl L T B

° CONTROLLED VARIABLE

’ | - .

- ) Figure 5. Line Graph Format..
] ., | T
ot T< _ ol
St e O 4ok . s EMBARGO
L o . GALLONS DAILY PER PERSON l ‘
- d - . ’
E ., 3o} )
. <
o -
- , w | Teof . :
’ ) o - - ‘.
- R ..* -
} 2 .10} §
3 .
- a
od
- LIS © § o - g d
. . 1850 1876 1800 <1925 1950 , 187§
— . Figure 6. Historical U.S. Energy Consumption
’ in 0il .Equivalent Units. . .
4 s 4 [ ! . \ A
= = =, y O
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. y

Several lines may be ﬁiotted oh the same graphqfor easy
comparison; oné line can be a broken’(or dash) line and the
other‘solid Too many 11nes can be COHfUSlng; three ‘lines i$
usually the, 1imit. -A key must be ircluded on the llne ‘graph
to identify variables. - ' . .

In Example H, the key is part of the graph. The graph

shows two controlled Var1ab1es, one on the left and one on -

« -

-

<

- the Nri’ght. ) L - :
Al 1\ 4 - )
- .
. » ¢
. D 4
EXAMPLE H: LINE GRAPH, WITH KEY (SHOWING
e TWO CONTROLLED VARIABLES) 4
» ‘ . » . N
s ! 1--.
2 AGTUAL S PROJECTED — >i12 .
3 } I . ' .
2 Wl <1 With enmanced RecoveRy| T ¥
@ CUMULATIVE PROOUGTION - 5o 1% . ’
I THROUGH 1974z . la
g & 3+ 12.3 BILLION BARRELS 1 ALASKAN "eg ’
s ":uogrm 1, -
) ] 51 SLOPE OIC vy -Bg -
3 2 ' //*, / I5
28° ' KLY L5 8
83, REMAINNG RECOVERABLE o4
S8 1. AFTER 1974 142 BILLION BARRELS ’
55 } - 40 BILLION BARRELS WITH, ENHRNGED RECOVERY
N i 7827 BILLION BARRELS. TOTAL 42
0 + y + L VSRR p——rt
1920 1930 1940 1960 1960, 1970 1980 , 1990 2000 2010 2020 .
v i - . . .
N ’ »
v .
«
. Figure 7. U.S. Crude 0il Production.
. .

. | | 5\\
~ & -
Flow charts and organlzatlonal charts are slm11ar. Rec-

tangles are connected to show e1ther how a process moves from

one stage to the next or..to show the organlzatlonal structure
of a largse organlzﬁtlon. Flow charts usually begin 4t ‘the

. .
~ U 4

- : N . o
231 " TC-07/Page 29
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.

A

£

_ R -, .
. " . _ ) .
upper left of the page. An’ofggnlzatlonal chart normally
" has the chief. officer of the organization at the top of the )
chart with other officers delineated below. The flow,chart -.. "y
A - . v )
is connected by arrows; to show movement; whereas, the orga- %
nizational chart is connected by lines, as the organizatignal , .
“chart represents a static situation. In Example I, the flow . i
chart shows the areas a person must master to become 4n energy
technician. *
hr 7/ P , S
, .
- ' * ! .
3 -, ' ) .
] 1 ~I\/ —
~ aad ~
4 -
- > >
’ ‘ . ~ \\\ ’
B 1 - .
- .
' 3 e - )
. L .
. . R
\ : )
. 4 R . : /“ *
{ ’ . . - ~'
. ) G ;
) \ ’
. - ° ¢ s ° .
. . .
- .,
[} v N
o )
- » L4
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iy
r [4 ~
' ’ ) Fu;l / )
e Combustion Prin,
. ' \ N
- If_ileil ;h?m}l Mechanical
. A rin Principles
;- ‘ i Y ) ] ]
. " -
Power Plant ENERGY -@um]
N {Water)
e . B akh(em ™| chemisery - PRODUCTIOB'{ S R
. . N ' -] (ELECTRICAL Y
! ke “ I— \-\
. R l Electro-
mechanical
Ty Eleczrical Devices
Transmission & [ 3 4
4 . Discribution N
. Systeins Electrical Mechanical
- - F . Principles | Principleg
. Electromech. 1
. Devices
7 i y
: ~ T
< Electrical .
/ Principles P
| iy
S - | B A
»
s ‘ Math l
- - -~ .
“ -
Figure 8.  Progression of Studerﬁ Through Technical Courses
for Energy Production (Electrical Power Plant)
B Job Requirements.
> < ' ~ N d
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Example J is a typical organizational chart.
1
T 1
. EXAMPLE J: HE‘ADINGS IN A TYPICAL ORGA%&ZATIONAL CHART.
. . \ ‘qq
\
- .
. | PRESIDENT .
‘ |
R { | | ) |
. |
PRODUCTION MANAGER INSTALLATION MANAGER SERVICE MANAGER
i L ] g
[ 1 - C T 1 0
FIRST SHIFT || SECOND  SHIFT INDUSTRIAL | | RESIDENTIAL PARTS Y
FOREMAN FOREMAN FOREMAN FOREMAN TECHMCIAN |
1 f
\\\ N - -
\ [ ] |
L SERVICE ~ SERVICE SERVICE
TECHMICIAN TECHNICIAN TECHNICIAN
1 L
SERVICE SERVICE
1 TECHNICIAN TECHNICIAN
“\ ‘ -
- ? -
. WORKER 1 wonxgln 21| WORKER 3| | WORKER 4
WORKER * 1 wohxs‘a 2| | worker 3| | WORKER 4
, : '?
‘ #
[ q [
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A line dra;;;E’is any drawing from a simple ietchf
Line drawings range from a simple two-diﬁensional sketch .
showing how to attach a handle to a lever to a thfee-dimen-
sional sketch scaled by a draftsman. Many line drawings are
diagrams of meshénical parts, procedures, or schematic and
wiring layouts. )

A usable line drawing dges nog have to be beautiﬁ\}.' How- ’
ever, one should remember the following: . .
1. The drawing should be neat. '
2. Items should either be drawn to scale or be proportional.
3. Remember: rectangles and square can represent almost

#anything; a line drawing does not have to be complicated

1

to achieve its purpose.

g, A poor drawing may be better than no drawing. ' T T

Line drawings shown in Example K are simple and could be

’ easily accomplished by a careful amateur:

»
.
X

EXAMPLE K: SIMPLE LINE DRAWINGS.

— SPRING - b ) _ _ .
1
T :f:) SPRING .

NO li?
VOLTAGE ||

W,

A\ I W A L O

.

-

VALVE STEM ' o

VALVE STEM

a. Solenold | Energized b. Solenoid * De-energized .

.
» -

. Figure 9. Electrical Valve Actuators. - .

-

€
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. " gUPPLY MILLING MACHINE

. : . . CABINET
: : ‘
* LCOMPUTER ' , "o
~ CENTER

4 \ + -
. . . ‘
\ : : \\
. Example K. Continued. )
. —= - : :
“ - i \.
¢€ ‘ ‘ '
-t N “| LATHE # 1 . LATHE ¢ 2
\ ~ . * ) L3
s . . . .
. . - -

. i Q :
- \ ~
” .
. Figure 10. Proposed Shop Layout.
S \
- : . -
- - ’
s
/ ’
™ - . - . ~ L]
., s .
A e - .
4 - -
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More cogpl ated line drawings are illgstrated by
. ~ ‘}\C‘:

Complictated line drawings are not “normally

*Example L.
tackled by a technician. :
, _ .
7’ i : ' 1 e -
EXAMPLE L: .COMPLICATED LINE DRABEINGS.'
i Figure 11. Typical
e Belt-Drive -Setup.
, .
’ Y
BEVEL RING GEAR
. MOUNTED ON = AXLE ‘ ,
’ DIFFERENTIAL CAGE =T DIFFERENTIAL. GEAR
N\(SIDE GEAR)
‘ - g\
N
\\;
: \
. . vx. ‘>SHAFT
W * . N N 1 < o
DIFFERENTIAL PINIO DIFFERENTIAL GEAR - \
. I B : FFERENTIAL CAGE < (SIDE .GEAR) 3
RENTIA YAV
N DIFFERENTIAL G 7 AXLE ]
. . * T ‘ L’
-~ !
e oo} e _Pigure 12. An Automobile Differential, : .
¢ — - : .
. A
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Photographs may be the.first illustration.one' thinks of
when the term "illustration" 1s mentioned. Photographs are
hard to take, more difficult to repfoduce than line drawings,
and may’ not show as much—detail. In some cases, photographs
get too much detail. Sometimes, the ,illustrator may want to
. use only selected details; .if a photograph is used, air-brush-

ing or similar touch-up techniques may spe necessary. The
technician should be sure that .such exacting detail is nec-
essary; ofherwise, 4 drawing may be easier, clearer, and
cheaper in the Zong run than a photograph.

’

General Suggestions For Using Figures - ’
: y;

oy

Each type of figure hés special characterisitcs. "To

,»— - S

end thls dlscu551on of visual illustrations, herge are a few

suggestlons that fit all-types of figures: -

1. All figures should be in {he main text, unless they

are simply nice to know — in which case figurgs should
be. placed in the appendix. )

2. All figures should be at least mentioned, if not dis- -

cussed, "in the text before they appear. ‘ ' »

3. -All figures should be as simple as possible. .

4 Most .figures should fit in a half-page or less.

5 Flgures should be as neat and appeallng as possible.

. Each f1gure should have a number and descriptive tisle.

7 Headlngs, legends, keys, notes, and titles should be
used to make each figur% self-explanatory. The reader
should be able to undefstand the flgure w1thout readlng
the related text. .

£
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8. Symbols and abbreviations should be used, but only
‘those that are familiar to the reader.
9. The writery or speaker should look for opportunities
to use figtres. ‘l
3
—
®

-
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: - . | '~ EXERCISES L

- 1., Prepare and deliver a five-to ten-minute informative

. oral report on how something works or how to do some-
- thing. Prepare visuals for the class, as well as hand-
‘outs to distribute to the audience.

‘2. Prepare a flve- to ten-minute taped interview W1th an
instructor or employer. The objective will be to dis-
cover the most interesting aspects of the person, such
as background, hobbies, family, occupational specialties,
and so forth. o '

3. Lead the class in a three- to, flve minute learning dis-
cussion. The purpose Wlll be to dlscover the ¢lass'’ @ .

_ opinion on a current world, national, or local problem.

o 4. Research some aspect of school (class makeup, home area

' SF £f@shnen, Wajor of class; etc.) and present—the-in-———

formagtion to the class in three different visual forms.

Explain the advantages and disadvantages of ~each form.

.

5. Select a report done for an earlier assignment and pre- ‘
pare three or more visuals for it. Y ,
6. Prepare three rough visuads for a Elassmate s ear11er T ‘ :
report. - ‘ ’ T :
i ‘;]: - Prepare a flow chart that illustrates a’ technical opera-
* i 7 tion. T ) .

o ' - .- REFERENCES

S Andrews, Deborah C., and Blickle, Margaret D. Technical .
ertlng Principlcs and Forms. New York: MacMillan

) Publlshlng Co., Inc., 1978.

Fear, David E. Technical Communication. G%enview, IL: .
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tion Research Center - SW, 1979. ' oo

Mills, Gordon H., and Walter, John:A. Technical Writing,.

- 4th ed. New York: Holt, Rinehart and Winston, 1978.

Monroe, Alan H., and Ehninger, Douglas: Principles of
Speech Communications; Seventh Brief Edifion. Glen-
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TEST
* ’ I
1. . tist four situations imwhich a technician will have
) . - 13 . .
to use oral skills.
. b N ’ ) . \ . A
s e . S .
R .
R : " % / .
— A .
/ z . > . )
« . . W
2. List six steps in constructing an oral presentation.
. \olﬁ -
> - *
. . e . . . .
! $ . . ,
D, - T
< ] B R X
o ’ ‘:»L * %’ - ’ -
] ~ * . -
o ¥ - n !
RN :
I S ‘
; ‘a . s v '
\ 0 S N .
' - : o . . ) ‘
3. ~List two questions to be as by -the speaker when se-
. . . .
lecting the subject for an/ oral presentation.
— o ¢ ’ a
@1_ : P . ~
2 v . , ' ® . ‘
%4 ‘ . 4 .
- LI ," ) ;-
. N * 2
s ] . . ; . ]
» . o .
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*a;.k" . .
4. List four aspects that should be examinéd when analyz--
. ' ing an audience. . - < %
T . |
. R J
5., Which method of delivering an oral presentation-is
' best? . ) T .
.o ) - ‘ ®
. o>
@ ' - S
6. List Jtwo ways of beginning and endlng an oral presenta-
A3 e e i [P
tion, '
- ) , L Id
7. -List three ways of Verbally developing a main point 1n
' ' the body of a presentation. - ~
/ ’ i )
y - ‘ T - .
» P‘ >
R ¢ P [ R —:
\ >t ) . .
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. =
11 List three suggestions for handling the mytual exchange
period of a person-to-person transaction/ T
. ) : -
l/ ’
r/’
/ [
/s
AN
- t 4
- 12 List three swuggestions f/OT handling an/intervive
. . ~~
. -~ '¢ B
'\
LWrmal and informal tables.
g
- Pl o A Y
N 1
— 4
- » » "
S 14.° Define bar graph, circle graph, line graph, flow chart,
o organizational-£hart, and line drawing. Give two sug-
R ) gestions for cpnstructing each. .
Q - . - s
| ) .
e i .

- ® . .
] - . R .
. -
\
\
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8. List two suggestions for using visual aids i
presentation.
) N . e *
@
T "
= !‘o‘
’ -~ "%‘ ) °
U9, How can group communication be classified?
Coo

10. List steps in preparing to lead a group discussion.

n an oral

BN

. o .
. \ ‘
N . N .
¥
. ¥
. . : . '
© . N
I \
. 1) -
) «
’ 7. . * L
L d
', N - .
4 . '
§ — ' - < R4 .
& e
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|  INTRODUCTION

-

Technmical Communications has examined each kind of

writing exercise a technician may be asked to complete.
TN This module, %C-OQ, "Putting §kills Into Practice: 'formél
- eport'ahd Presentation,"’attempts to link the student's
writing accomplishments. : . IR
Rather than presenéing mew information, this module

reviews previous material so that the ‘student can have an

P g

\ .”iopportunity‘to apply "the knowledge. In some cases, previous
- modules are listed as a reference; in ofhers, suggestions
are repeated.

Coe o PREREQUISITES

The Etudent should have completed TC-01, "Introépcing
'Technical Communications'; TC-02, "Conducting and Reporting 1Y
Research'; TC-ds; vw}iting OQutlines and Abstracts"; TC-04,
"Writing Definitions'; TC-054 " #scribing Mechanisms';

TC-06, '"Describing.a Process'; and TC-O%, "Performing-Oral

———
,

and Visual Presentations." ,
>y .

. N - | ’OBJ'ECTIVES

w2 . : .
Upon completion of this module, ‘the student should be
~. able to: s ' \
1. List éspects of_a report topic 'over! which a writer .o

has control.

2: List ramifications.of selecting the purpose for a

a 4

report. - '

' . -

L4

: SRR TC-08/Page 1
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« N . .
. ’ 1 L J
) o I | |
. ’ 3. List characteristics to be considered in aﬁ,audience
’ analysis. ,
l 4, Know possible lqgal ramifications of a report.
' 5. List and explalw three steps in developing a plan for
. a report. -
) 6. . List four 1temsjof 1n£ormat10n that should go on a

- ] e e

note “card.”

- -

7. Llst items a formal report usually contains, index-
ing them under three general headlngs.

8.  Explain the pumpose of each of the three major sections
‘ ) of a formal report. - Y
9. List and deflne kour objectives an introduction should
) accompllsh | ‘ .
10. © Know how to construct summaries, Eonclusions, and i :
recommendations. . :

11. Llst same suggesth\hs for rev151ng rough copy.

12. Know the advantag of presentlng & written report .
orally. o "
13. Understand the statement "A reportlwill hever be )
' perfect.' o o '
14, Select a topic suntable for a formal report. )
15, Conduct pre11m1nary research . L . .
“ 16. ~Construct and adapt an outline. . ,
i 17.  Take notes for a\report‘ ‘ M

18. . Write a rough drdft of -a formal réport.
19. Present anf oral report that includes .a defense and .

-‘\ ¢ Ad

a question-and-answer period. S SN

2
®

(]
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PUTTING SKILLS INTO PRACTICE: FORMAL REPORT '
AND PRESENTATION i ~

.~

! ’

Modules in this course have tried to equ1p the student

to handle the communication situations normally encountered

~——
by a technician.

»

SUBJECT MATTER

Subject matter has touched on the technidues and assign-

_ments that may become job a551gnments . writing def1n1t10ns

and descriptions, adaptlng communication to a spec1f1c audi-

X

‘ence, researchlng a topic and reporting the findings, pre-
par1?§~an oral presentatlon, and other such tasks. e
ow thayg the student has studied key areas ‘that may

later be assigned duties, th1s module a551m11ates previous .
topics into “one 1ntegrated asslgnment — the formal report.
. A formal report can, and usually- does, 1nvolve most

aspects of techfiical communication, such as ana1y21ng the

audience, 1dent1fy1ng obJectlves, developing a plan, writing
and rewr1t1ng, reportlng results orally, and revising rough

copy.- The techn1c1an is expectéd to-be able to handle report (

writing as methodically as an energy audit, a laboratory
experiment, or a diagnosis and repair: :

SELECTING THE TOPIC

-
Ve [ . LN -
.

A\technic'an normally does not”choose the subject of

a written repoj Usually management — or aspects of the
job — controls what subJects must be researched. This does-~
not mean that the techn1c1an has no control, for the subject
must always ‘be narrowed, defined, and clarlfled The point

of view, the Ievel of 1anguage, the organlzatlon " the objec-

-

’

. .

a
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. .
\. . ~ . '.I
. ‘ »
|
tives, and the specific aspects to be covered are all illus- |

trations of areas over which the writer has control even ‘

when the subject is'assigned. ] l
The technician rarely chootes the topict. Sometimes;

however, the technician makes suggestions for company improve-

ments to management through writing a formal report. For

example, if the technician discovers that.more efficient .
11ght1ng ‘can save the company money — orT that‘g new heatin
unit could’ pay for itself in five years ~ a formal report
wggestlng changes is in order. N

The -writer should look carefully at the obJec ives
of the report. As stated in earlier modules, ''no purpose,
no plan."; A report written to convince management to change
its policy differs from a report written to inform manage-
ment. ‘

In considering the report's purpose, the technician-
must con51der the report s ram1f1cat10ns. Objectives should

N be reallstlc and not more exten51ve than necessary. '.Mpre o

) extensive. objectives
. a $100 million budg
expenditure. If

ght\be set for a report that affects
than a report that affects a $10,000 -
report must be written in a week, the

’ writer should avéid objectives that require exten51ve‘research
or experimentatidn. The techn1c1an must first determlne

N what the afudience needs to know and then reveal only that

informatiom~to the audience.
1] > ‘

ANALYZING THE AUDJENCE .

’ 3

— -
when the subject has been selected and narrowed and

R the purpose spec1f1ed the next step is to anmalyze the pro-
spective audience. The module on oral presentations discussed

[y . ¢
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some key aspects to consider when making an audience analysis.
The technician must remember that the audience can o¢~eithkr
readers for a report or listeners to a presentation. In
either case, procedures are about the same. The technician

must determlne the audlence characterlstlcs so that all .

- aspects of tho report can be-gdapted. Many times,. management

assigns the -report; the report would be aimed strictly fer
management. . At other times, howeyver, the audience may.be'

.
-

quite varied. ) T N

~ Obvious audience characteristics to be determined are
sex, age, knowledge of the subject, and relation to the
subject. Other items that sometimes play a part are cultural
background, vested interesf in the compaﬁy or project, in-
come level, occupation,.political preferences, and educa- .
tional level. To find these out, the tecﬁnician may need

té do a bit of research: On the other hand, simply reading

or hearing other reports prepared for the same audience

" may answer all the important questions — if the technician

is perceptive.

In some instances, the communicator .may need to adapt
the report to the reading level of the audience. If this
is requiréd, the technician must first_determine the reading
level of rhe audience. Next, the report must be tailored
to the'necessary levei ' Exoerts, like Rudolph Flesch, and

‘Robert Gunning, have: suggeSted formulas for ana1y21ng the

reading level 6f a piece of wr1t1ng - (
In actual practice, such a scientific approach would °
seldom bé attempted, but Flesch's and Gunning's ideads might
be applled to technical report construction. Both men base
their readability formulas on_(l) sentence length and (2)
nqmber of syllables, since longer septences and big words

sometimes make writing and speaklng harder to understand

- .. . -
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Technical communicators can pick up a f;w suggestions
from readability formulas. First, sentences should be
mpderately short, but length should be varied. Second,

" the common familiar word should be chosen whenever possible.

--- In some caseé,’techdﬁcal words that would coﬁfuse readability

experts .are simpTe wor@s to a technically-oriented audience.
The longest word may actually be theQSimpTESTTdESCTiptiOn—:**v-¥¥ B
of intended meaning+— In some instances, a simpler word

may not bé available. However, unnecessafy words should

always be eliminated. Econbmy and exactness contribute

"to reading ease. . ' s

, The ttchnician should remember that any part of any
report can have legal ramlflcatlons. Recent 11t1gat10ns,
espec1a11y in the automotive 1ndustry, exempllfy that a
technician's report,may later become legal evidence. If
a technical report diagnosed inadequate safety factors that
later resulted in an accident, the report might be tﬁe main
evidence in a lawsuit. If the technician is.careful to
be spécific and exact, no problems should arise.

- v

- 7 R ) ’ Y
DEVELOPING & PLAN . ..

<
.

l After selecting and narrowing the topic.and analyzing
thé audience, the next step in preparing a formal report .
is to develop a detailed plan. .Three possible stages .in e
developing. a plan are (1) gathering'preliminary information;
(2)ispreparing an outline; and (3) compiling specific materials. )

) Gathering preliminary information can be tackled several

ways. The up-to-date technicidn keeps a file of inforpation
that may be of future use; this file should be.consulted. * .
"What could be included in an information or idea file?

A

Page 6/TC-08 ‘
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Current technical developments should be indexed, such as
new techniques, 1mproved déxices, results of experiments,
and hints for_ improved operations. This file is also a
good place for the technician to keep ideas for future re-
potts, improvgments, and proposals. ' . .
If the report requires any resgarch, the technician's
“FiTst job after narrowing the subject and identifying the
objectives is to make a list of possible sources. Module
TCTOZ'giveé suggested methods and possible sources that
can help in assembling a preliminary bibliograph& or list
of sources. The extent of this preliminary search depends
on the purpose and cohplexity of the problem. ‘
Suggested ways of conducting a prlimiqary searcﬁoliétqg
in Module TC-02 are not, directed toward a particular tech-
nical disciﬁline. A technician's idea file‘shéuld include |
specific indexes, dictionaries, bibliographies,” and abstract
services that have Qeen helpful. No general discussion
can take into account the many helpful sources that the
well-versed techﬁician will find. After sufficient develop

.ment, the technician'é idea file may become the most treasuted

resource in the offlce -

-

After conductlng the pre11m1nary research and before

U —

o

making the outline, interviewing others can add additional

ideas, if done selkctively. Usually, the technician has

acquaintances or access to others who can provide input

and save t1me A knowled&%able person may know shortcuts

oT recent sources that g3 short 1nterv1ew can-uncover Several

suggestions for conducting 1nterv1ews are listed in the

-module about oral communications. The-interview need not

be formal; a few brief questions may be sufficient.
Preparing an outline follows gathering the information.

THe module on outlining contains some suggestions for dewel-

L3
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oping a tentativjxoutline. The first step is usually brain-
storming during which the technician should (1) 1list all
subjects that might be 1nc1uded and then (2) try several
arrangeménts. The suggestlon of placing the topics randomly
on a paée)and experimenting with their order should be tried.
Which topics Ehould be <included? Which items should be
ma1n tOplCS and which should be subtopics? What order should

be followed? These questlons ‘can best be answered by using
a pre11m1nary outllne. B

The writer should remember that a tentative out11ne
is an educated guess, bpt,lt is tentative. Changes are

inevitable; however, the more brainstormimg, the more ‘the

‘final outline will resemble the rough outline.

As suggésted in the butlining?module, a kef element
in any tentative plan is a cooling off peaiod. The tentative
outline should be constructed and then alloweéd to cool.
Putfing the outline aside gives the technician's subconscious
a chance to work. A writer or speaker should,always wegk ,
on a project, put it aside, and then work on it again. In
this type ofAtaskL the goal is not to be finished in one

effort. .

The last step in developing a plan is compiling specific

«

information. After gathering preliminary information and

1. Notes should be taken on note cards.

preparing an outline, the communicator must assemble, the
specific documents and materials necessary for the final

, report. Module TC”Q;{‘"Conductlng and Reportlng Research

contains suggestions for comp111ng information.

v

2. ‘Four items of informatiom should be. on each card: ‘the

topic, the source, the page or pages from which the

information came, and the notes themselves. Since

a preliminary outline has. been made, the topic at the
¢ . ° ,

Page 8/TC-08 oc ; .
- Vl

b
-




. .is to be distributed. The module on visual illustrations

~Ttop -of _eaeh "card should be the d1v151on of the out11ne
‘under which the 1nformat10n fits.
3. Information from two sources (or 1nf0rmat10n from one ,
source that covers two dlfferent subdivision of the .
‘outline) should always be put on separate cards — not -

- combined on onejcard. | ’ .

3 - - ”

If systematlcal y followed this simple note-taking
method can be used t/o compile information for a short report
or for a series of/iengthy reports. This method of taking

~*““‘hﬂ£§§\9én»P3”3239/50? a report that will be completed in

a month — or for a research project that will cover several
years. If the researcher (1) does not-mi; informagtion from
different. sources or deal with different subtopics on one .
card and (2) if all four pieces of. information are on each
card, this basic note-taking system is an excellent waly
for the average technician to store information for future
reference. e . ‘ !

In adaition to .notes, the technician must also locate
or pfoduce actual tables and figures that will be included
in the report. At this stage,.rdugh sketches may be con-
structed but the 1nformat10n for each item should be com-
piled. Requests “should be made to publlshers before repro-
ducing any previously publlshedllllustratlons if the report

contains suggestions for preparing various charts and figures.

[
» . - , .

‘ \

-

'WRITING A’ ROUGH DRAET

" The rough draft of a formal technical report is approached

‘Snly after much careful preparatidép has been completed.

When this steép is begun, the technician will have chosen
A&
4 /
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a subject or narrowed and refined thé*gubject given him.

The report's purpose will have been defined. A preliminary
search yill hqye been conducted to determine what informa-
“tion is available. 2

C et - MAKING-AN-OUTLINE-

.The preliminary search leads to the plan, iﬁ;;his.case,

the outline. Using the outline as a guide, the writer makes
notes over the portions of the s&urces that provide informa-
tion on the topics of the outline. *Sometimes, the outline:
will be expanded as new' important information is discovered;
. sometimes portions of the outline will be 'eliminated when
the writer sees that no information is available. — or that
the available information does not contribute significantl&
Ezythe purpose of the report. When note taking is completed,
tRe information and the outline will matéh, usually because «
beth were modified somewhat from the writér's driginal intent.
A gbod researcher must dpproach each research project

with an opéh\mind, which means that the end result may not
match the original plan. Each person who plans and writes

. a formal report sets out-with a“tentative -purposé, ‘plan,
énd conclusion in mind. However, the technician should _
approach the task sciqgtifically and objectivqu: Seldom -
is'the objective to prove a preconceived idea. Usually,
.the report is the result of research and is, theréfore,
the vehicle for tracing a study of some tfpe, drawing logical
conclusions, and perhaps making f%commendations. The report
i; 4 scientific document that has legal ramifications, and '
‘it should be treated as such.

J
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: ASSEﬁ%LING‘THE ROUGH DRAFT ’
o - -t
’ ~When the technician finally sits ‘down to assemble the N ) \_,/.\\

rough draft, «the hard work is finished — if the prev1ous
suggestlons have been followed. Writing the rough draft

‘consists of putting the notes and illustrations into the -
form and format required-by—the-company for _wyhich the report

is being prepared. The writer should attempt to produce

a complete copy. However, polishing should be undertaken )
only after a complete copy is<finished. Careful editing .
must be done after a complete copy is polished.

*As 'has been said so many times in this course, there

" is nothing magic about any format.\ The secret is not to '
memorize one style, but to be sensitive to whatever style
the company expe¢ts. Style and format should be treated

as. a formula: just as mixing certain chemicals produces -

L4

the ideal chemical reaction, joiping well-phrased thoughts
with. the, assigned format evokes praise, success, and the

qppropriateureward ~ T
Regardless of the format d1ctateda§; the company style-"~ e

book, most forfal reports-(see forgal®feports section of the

"",' Pt ety L -— U — .3

module on research) contain appro 3 )
X which are the following: ”w' !Kgﬁ ‘ N
. * Title page i .3
{‘Iransmittal correspondence" ‘
- Table of contents
.+ + List of illustrations . /
. « List of definitions and symbols
- Abstracg’ ‘
\c Introdutt
+ Detailed in
+ Conclusions or summary

v Fl

rmation | . :




|

* Recommendations ki
. « Bibliography ]
. + Appqndix ) ..
- Some of these items are called by different names, = » c
- and the order-‘may vary, but most are included within a formal
- ____- _Treport in some way. - 7/ L _’}
" Prefatory Pages = . J -
One way to‘cétegorize-the parts of a formal report
«— is to consider the first portion leading to the introduction
s — ) as prefatory pages —.or.gi§g§%€hat precede the.body. TEege.
pages are often called the front matter. The introduction,
the detailed information, the conclusions or sﬁmmar?, and
the recommendations are usually considered the body. ' The
o bibliography, the appendix, and the glossary are normally
called the appendix, or the back ma ter.-ﬁThese‘portions ’
o of a report :2/ supplementary item; 1though the fdrmal
o report may hate many parts,'a formf gport can be thought A
o of as having only three major. divis\ N\ o < e
o -~ The prefatory pa , or-front matter, of a typical-’ SR
S formal réport,includef;%e folloyin:aitems: . '
' Title page - ' .
- tter of trénsmiptal T . .
h . Table of contents ' , ]
- - List of figures - - y ’ .
— o . Abstracn . '
. . The purpose, of prefatory pages is to prepare the'reader, ’.,
. so each company has sllghtly different requirements. The-

secohd module suggests ways of constructing prefator)

P
.
PR \ ] . . ] -
. .
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i
pages, but a brief review of some points may be helpful.
The writer should follow the company's prescribed fqr-‘
mat for the title page. If no sample 1s available, the
~ tlale, the writer's name and title, the company; and the
date should be distributed evenly on the page. '
The letter of transmittal, also referred to as the
transmittal correspoqﬁence, should usually be a conventional

business letter. The body should sState (1) the title of =
) the report; (2) when the report was requeste‘h (3) the re-
\ port's purpose and scope; (4) problems encountered; and
- (5) any assistance received. - 0
The table of contents lists the contents of the report
nd where to find each part. It should match the outline
that the writer used to organize the notes, but the table
: of Eontents usually contains items an outline woulr‘/pt
,- for 1nstance%\115ts of »figures, abstract, page numbers,
) and appendix. Farmats vary; the writer should check the.
company stylebook carefully. The illustration in Module
TC-02 is* typical, but ‘displays only one style. .
J Headlngs and subheadings on the outline appear in the’
body of the report as headings. All headings in the body’ .
"do not_ havemto appear in the table of contents, but headings -
'llsted in the table of contents must, of course; appear
in.;hé body of the formal Teport. /ﬂav1ng headlnéf appear
bdth ptaces provides guideposts for the reader‘t ropghout
the report. ‘ h
‘ ' Most reports index visuals separately. The list of
- figures follows the table of-conteénts. Sompe authorities
suggest separating-lists of tables «and illustratiqms.
* ,-To the reader, thé most helpful pref tory page is usually
' .tha abstract ‘which is a ‘short obJectlve summary of the
. report. Although the abstract appears,-early in the report,

.
. ’ ¢
- i
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Y " it should be written last to refNdct changes in the writer's (_’ﬂ ’
. original plan. An abstra d be informational and ‘ \
€y ideas. A réader whd might
have trouble-with the technical'aspects of the body should
¥ be able to understand. the abstract. Th® abstract will help
a busy.manager determlne whether to read the entire report .
or got. - \ | o o

¥ . 4

should: summarize the. rep{

- ‘ & . - "

T . 4 T : ! . - ‘ " iﬁt
.

Body of the Report ’ &‘T>‘ . .

s

The body of-the repoint usually contains the introduction, -
Cad

detaiygd information, conclusions, and recommendations.
The body is sometimes called the discussion section. Com-
panies may call these parts- different names. : .-
The first section of the body is called‘the intr&ﬁﬁc-
tion. The 1ntrodqg$10n (of the body) should accomplish’
A 7 four obpectlves. (1) state the subject of the port; (Q
state the’ pu!pose of the _Teport; (3) the scope of the pur--
pose; and (4) state thé plan for development ‘of the body ;7/ 55
In stating the subject, ‘thewriter should not only state S
~the topic, but should also clarlfy any preylmlnary ‘aspects
ngceésary for reader understandlng The writer may need
jhv to dlscuss theory\\?lstory, deflnltlons or backgreynd. i
The writer's, job-is*to analyze the audlence well enough *: ‘
to detetmine which aspects of the 5subject need prelimina B
N A S

explanation or elabordtion.

~

@ . §tatiné the purpose.ghould be easy, since the writer . ..

has spent so much time refining the purpose during prepatory
. stages. Clarification of purpose results in a-better report
-for the reader and a tlearer path for the writer. Although « R

the purpose does not alway have to be as-obvious as "The

] R = . L .
. . < J
v N . , .

e : - L
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. the ma1n p01nts\from the’ table o£»¢ontents in one sentenoe._ ‘ R

purpose éf'this report is ...,“ there is nothing wrohg~with
stating'a purpose in this way. If the writer does not say,
"The purpose is ...'" then the purpose should be stated in
an'eqnally clearvway " There should be no doubt in the reader's’
. mind as to what the writer was attempting. ‘Verbs like "to
*djscuss" may detract rather than help. Direct verbs such
as compare, ahalyze,  determine, and recommend_should be
used. = ' .. ‘ ‘
The scope sets limits for the purpose. The purpose .
may be "to compare three heat pumps." If so, the scope’
might beil"This comparison will include‘only_the operating
'“characteristiés," or "This comparison will be based on a
_ three-week laboratqry test under simulated operating con-
" ditions." ) ; ! .
The plan for development can be constructed by stat1ng

The wrlter does not elaborate ofi ma1n points — p01nts are - '
51mply listed in this 1ntroductory portion.

Detalled 1nformat1on, although constituting e1ghty g
to ninety percent of the report,‘1s really the easiest part
of the formal report toswrite, If the writer has (1) developed
.a good outline and (2) organized the notes around the. outl1n§
wr1t1ng the discussion is relatively s1mple '

Notes should be Zssembled into a readable, logical
TEport that is adapted to the target audience. Orgendiation
should be.automatic,’ since eath note cérd will'be coded
" by the d1v1s1on of the outline under which it fits. -The
wr1oer s task, at this pgint, is to arrange nates with the
same heading at the, topglnto a logical sequence. .
‘ As _the notes, wh1ch are usually summar1es, are expanded

and expla1ned in the report, the writer must make the final
. product a smooth flow1ng report — not just an assortment

3 v, I O .
- . - . ~
o, .
< <. .
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‘and ip TC-02,
.tents appear within the

~ .
in twos.

‘indented in the body, a

¢

of facts and figures.

evolution of one idea 4nto another,

Even when incorporating

This .quality of 'smoothness,

transitionary elements,

is called transition.

should be concerned with diYecting the report ‘toward a

or the

the writer

specific audience. Transition should be developed during’

the preliminary_rough d

. | S
takes place during the work on the final draft.
Two gspects of the’

headings and footnotes.!

posts faor the reader. !

raft; refinement of transition usually

As discussed bgth in this module

body of the ‘report) to Serve as guide-
They allow the reader to find topics,
»

body deserve Specialtattention{

titles and subtitles from the table of con-

as well as divide the report into manageable segments.

There are several %ays of including headings within

the body.
first order, second ord
line, headings should

er, and third: order

Usually no ‘more than three levels are used — -

there must be anothert th1rd level heading placed with it.

First order headings ar
of contents. They are
within the body; theref
new page in all ‘capital

Second order headi
The§ are usually flush

by themselves in the bo

text on the same line.
appear as in Example A;

and placement sometimes vary between companies.

«

S. : N

[y

re followed by a perlod

e the major d1v151ons of the.table
usually ‘considered section titles
ore, they appear_at_the top of a,

‘

with the ‘left margintand on a line

and ‘have
The three levels would probably

As in the'outn

For example, if there is one third level heading,

4

dy. Third order headlngs are usually

‘however, rules for capltallzatlon ‘

/

ngs are subdivision of major divisions.

Jot stand alone, but should be organized.
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A r
i . - ‘
.3 : "
4 EXAMPLE A: DIVIDING THE .FORMAL REPORT WITH HEADINGS.
L ' FIRST ORDER HEADING ( ;
Text begins here and the first order headi:ng i':s always placed
at the top of new page. There must be texf between the first order ’ ._ o
and second order heading. . T ) - ’ .. |
v . \ 1
LY - s ! >
Second Order Heading N ‘. ‘
Text begins here.’ L :
. Second Order Heading - - ' . ‘
Text begins“ here.
Third order ‘heading: Text begins here. N N N
. Third order heading. Text begins here. CL
3 . . ’ - N
) ) / .- / a ) ' -
. \\\ Footnotes are also-ah importart aspect of the body. L
Tl Footnotes may,gontaan explanations, additional information,

- but usually footnotes .are “numbered and a correspondlng num-

- oT references.

Footnotes may be identified with an asterlsk

ber is placed in thesbody to 1dént1fy the word sentenge, i
(. . or seetion to which the footnote refers. ° ~ ) e i
Footnotes must contain réferences or documentation \ ,

+ ° for all materlal that is summarlzed
from another source.'
by the coﬂpany

referred to, or quoted |

-

Again, style depends-on'what is requlred o
Example B contalns four style guldes, as - c

folloWS' . s

9 ~
RSN > . . [}
N - < . o« t
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EXAMPLE B: FOOTNOTES CITING APPLICABLE .STYLE GUIDES.

1. CBE Style Manual. Third edition. Washington,
) D.C.: . American Trstitute of Biological
Sciences, 1972.

°2. MLAshandbook for Writers of Research Paggrs,‘ .
Theses, and Dissertations. New York: - )3n

v Modern Language Association,’ 1977. .
Y i
3. Style Book anq Editorial Manual. Fifth edition.
Chicago: Scientific Publications Division. .
' American Medical Association, 1971.

1 4. étyle Manual for, Guidance in the Preparation. - . ;

of Papers. Second edition. New York: »
American- Institute of Physics, 1967..

of each sectign, or at the end of .the re
style should be followed.
- The body usually .ends with conclu

;6¥t. The compauy's
ions, a summary -

or both. .Depending on the nature of e report, the body
can also contaln recommendations basec on the contents.

It is often assumed that concluSLons, ies, and recom-"
mendations will follow detailed dnforms owever, some, oo
companles requ1re that the resu!Ls come fIirsts so that the_

reader can read the conc1u51ons before tackllng_detalls .

/ ’ Any of these termlnatlons - conc1u51ons, sumMarles, N

. recommendations ; call on ;he writer 'to be sc1ent1f1q and
accurate In an 1nformat10na1 repoxt the writer usually

s

ends w1th a summary The su ary should identify key ideas
without addirg new material. A 3un$gry may either Be Im_ -

-

paragraph form, or. its ‘may be a numbered llSt.' If the sum-'
mary is a list, it should be 1ntroduced with a short sentence
such as in'Example C:

. . M . : Y
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EXAMPLE C: SUMMARIZING THE REPORT.

This study seems to {llustrate the following:
. 3
© 1. First simmary statement.
© 2., Second summary statement.

3. Third summary statement. N

Conclusions are based on an evgluation §f the evidence..
The writer must examine data and then point out what the
examination proves. It is better to say, '"These tests sug-
gesQ\EE:t a new method should be used" — rather than, "This
experiment was unsuccessful." Positive conclusions are
written ag\jn Example D.
. . .

EXAMPLE D:# WRITING POSITIVE CONCLUSIONS.

1. When used only for surface water, the McWhirter pump
. is more maintenance-free than the Atlas pump.
a ' N
. T 2. Under three simulated jungle situations, the McWhixter
. pump cost $.04 per-hour to operate; whereas, the .

Atlas pump cost $.01 per hour. However, tests were too
_ brief to be concluéive.
, . ; o

“3_  The dedign of the Atlas pump requires lgss training
. . for the operator. -

a

ry

s

g ]
Recommendations, which are included in many reports,
are based on’conclusions. Recommendationg suggest future
action. -For-instance, following the previdus conclusions

on the McWhirter and the Atlas pumps, the writer might

-

. ‘ ' : TC-08/Page 19
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-

recommend which pump the company should)purchase. This
kind of ¢onclusion is relatively easy to determine. But

T~

- “consider anothefvgizaation: a study is,mgde to determiqq

the practicality of installing a solar heating assist unit.
-. The researcher finds that cloudy and sﬁnﬁy days are about_
equal in number and that conclusions are about even, pro
and con. Under these circumstances, recommendations become
complicated. .

Conclusions and recommendatf&ﬁs must be based on evidence
and intuition. Conclusions, which usually come first, state
the evaluation of evidence; recommendations present solutidns
to a problenm,

Recommendations may be written in either second or
third person, depending on the company's (and the,writer's)

purposes.

EXAMPLE E: WRITING RECOMMENDATIONS.

SECOND PERSON:

You must provide adequate ventilation when
miixing chemicals.

e

- THIRD PERSQﬁ:

.

Adequate ventilation must be provided when
mixing chemicals. ’ -

Sometimes, conclusions and recommendations are présented

under one heading. If they a%e*together, care should be

taken to distinguish the two.

N ’




Appendix

~ The appendix, often called the back1%atter, is supple-

mentary material placed at the back of the report. In its .
simplesf form, the appendix might be only a bibliggraphy

or some specifications sheets. Four items may be included
in the final section: (1) a bibliography; (2) an appendix;
(3) a glossary; and (4) an index. Some authorities cate-
gorize all this information under the term "appendix.a Others
call only the additional information that could hdve been
placed in the body, but which was considered non-essential
by the writer, the appendix. Usually, a technical’repogzr
does not havé an index. This is because management does

not usually expect a“>formal report to be widely distributed,

*. or used as a reference. Thereforé, tbgfindex is not neces-
sary — nor 1is it worth the réquired investment of time-and
money . ' .

) The key to understanding whaghappears,in the appendix

is the word; supplementary. Anything -that would be helpfuf,
but does not fit into the main text, should go in the appen-
dix. If the reader must read the appendix to understand \%\
the main text, the material should be moved from the appen-
dix into the main text. It is not unusual, however, for /
‘the appendix to contain more information‘than the body. o
The appendix may be divided into several sections: "Appendix

A —‘Transistpp Specifications," "Appendix B — Possible
Applications," and "Appendix C — Tube Base-Diagraqs," for
example.




POLISHING THE FINAL COPY

The final copy is simply a poliihed rough draft. This

{ step gives the writer a chance to 1 for omissions and

breaks in logic, as well as mistakes. Certainly, this is .
‘the time to look carefully for errors of all types. Do gt

numbers correlate? Are there contradictions? Is each illus-
. L

R

22N

tration ekplained? Are ,heading correct? Do headings
match the table of contents? Does the report follow the
original outline — or was the outline changed?

The writer must also check the ¥ogic and flow of the ©a
éeport. Do the parts fit together well? Are transitions
smooth? Are notes from different sources woven into a read-
able whole? "Some authorities suggest reading the body aloud

" - to search for logic and flow. —
\\\\‘\\ ‘ " Polishing of—the f{nal copy must also -include such

items as checking for misspelled words,. comma errors, and <
other mechapical slips. Letting some'time elapse betweeﬁ
~ * completiod of the rough draft and the revision is helpful.
2\*§ An unbiased reader can usually find errors that the writer

cannot. ~ )
; . v

-

; : PRESENTING THE REPORT ORALLY

The teqhgisigg‘is lucky if the report is to be preseﬁted
. orally. This is becaa;g‘gf two benefits. The first Benefit
’ . is that organizing to give the rep&%t orally is an excellent
way to determine key points. If the techniciaﬁ must present
the report from an outline or rough draft — rather than from
. ”\\\ the final copy - a second bénefi ccrues. The seqoqd bene-
fit is that the technician can”Tely on audience input to
point out the report's weaknesses. ) ,
— - f‘ N
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\ The module on oral presentations gives suggestions

. on preparlng an oral report. The written report and the :
' ) oral report follow the same plan, w1th some exceptions. . .
The oral 1ntroduct10n may contaln illustrations, quotes, ’“\\\
' questlons, or other types of beglnnlngs suggested in the <

" oral presentation module, whereas, the written report tends
to begln more tersely The -oral conclusion-may be only . .
‘the wr1tten report s summary, conclusions, and re‘commenda-
tlons or it may also contain quotes, personal intentions, N
or other types of endings, as men®ioned in TC-07, "Per-,
forming Oral and Visual Presentations."” .
_ Other thm the introduction and the conclusion, the ' .
oral and written reports should be almost identical. Depend-
ing on the formality of the situation, the oral presentation . -
can be read or delivered extemporaneously. However, the
//,/> audience will be more interested in the extemporanéous re-
port. Only a fewbeituations require that the report be . \\\\/
read, since this is usually boring to both the reader and
the audience. - .
Visuals in the report should be adapted to the audience.
. A large chart or drewing, a handout, a transparency, a slide -
ot all of these techniques — can be used to present the
visual information in a report. ’
One advantage of presenting a report orally is that
the prepérer can get feedback as to which areas need clari-
fication. The writer misees an excellent opportunity if '
the oral report 1s not followed by a question-and-answer
perlod. The remarks., the questions, the digressions - 411
onthe§e give the'perceptlve communicator clues as to which
areas are clear, which areas need clarification, whlch areas

, nreed amp11f1cat10n, and whlch portions of the report are
4

over- 51mp11f1ed.

\
.

.
[
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FINAL REVISIONS

N
Each stage in the preparation- of a formal report is

'Qn opportunity to reyise, refine, clarify, ®’nd ampliff the
material. The writé oes not save all revisions.until
last, although it is dften best to complete the rough draft
before careful editing is attempted. .

Nevertheless, the writer does try to incorporate as

‘many improvements into the final copy as possible. Changes
should be ‘based on editing principles, the results of any
oral presentations in whléﬂ the report has been used, com-
ments by other readers, new information discovered since
the report ‘was begun, and Qﬁmilaf sources. /

~ On the other side of—fthe picture, the report may never
be perfect. This module has- treated the formal report as
if it were the technician's only project. In reality, the
report will probably be only one task in the scope of the

* technician's duties. When tﬁe report meets the project
ob}éctives, the technician may stop writing so that time

-can be devoted to other duties. )

To help students prepare a formal report, portions of

a student.paper are_ included in Example F. One should remem-
ber that styles and format vary; these examples present

~only one .style. Other ‘examples appear in &hé'discus§ion

of formal reports in the research -module.
\ ,

<y

»
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. EXAMPLE F:

COMPILING

INISHED PRODUCT.

TABLE

& .
OF CONTENT

* " List of Illustratiomns®.
Abstract . . . . . . .

.

IT Introduction . t .

II. Treatment . . . . /.

Purpose
Methods

.
.
.
.
.
.
¢
.

CIIL

Digestioh T
COMPOSEANG + =+ + + « o srs « o o o o o o o o o o7
Other + v + ¢« v v v v o vt et e e e e e e e e -
Wastes Disposal . .*. . 4 4 4 e 4 e e e e e e
Choosing Land Site . .~ . . + . .« « . &+ o 0 ..
Agricultural Concerns . . . .+ « « « & + & 4 o4 4 e e
COSES & v v v 4 et 4 o 4 o e e e e e e e
Transportation . « . .« « . « & « o o o . .
Application Rates . . . . . « « « « v v o . . .
Application Methods « v & v v v v v v v v e e
Yields « v &« v v v v v e e e e e e e Dl e
Criteria « « « + v « ¢ e v 4 s e e e e e e e e e e
Cadmium restrictions . . . . . ... . . . . ..
Pathogens . "« « « ¢ & ¢+ o e s e e e e e

Other

. . . e e e e .
1v. Effects . . . el s . . . . .
Environmental . e e e e e e e . . .

Disease Transmi

V.  Public Acceptance . I ... 14

VI. Conclusions . . . « . & . . . . . 17

Appendix e e e A . e e e . 19.
Bibliography . . . . . . . e 20
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Example F,

\ Confinued.

-

4

- of in some way.

- -lost to .the food chain.

d1sposal problems.

E

RIC

Aruitoxt provided by Eic:

.

ABSTRACE

. Sludge is an ever present thing and muét be disposed
Sludge used as an agricultural aid is a "
useful and direct_means of returnlng nutrients otherwise 1 -
With proper and careful treatment )
of the sludge, none of the assogiated diseases will haye
been spread to the public.
centrations must be calculated ‘and monitored to avoid toxic
build up which will affect plant growth and can leach’ into
ground water strata, thus becoming a public health concern.
- . Public education of the desirability of sludge use in agri-
culture is an important step toward solving present sludgey °

~

Heavy metal and nutrient con-:

Pis

, 2
“ eme L ®
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Example F. Continued.

T T~ TREATMENT o

In this paper, the disposal of residual wastes from}
a sewage treatment plant is being discussed. These residw
ual'wastes are the settled solids, sludge, from the treat-
ment process.

Pyrpose

2

The pyrpose of treating sewage is to remove as much
of the solids as possible from the carrier water before
the water is discharged from the treatment plant.

The purpose of treating %@udge is to inactivate the
disease-organisms present and prepare it for some sort of
disposal. In present day sewage treatment methods, such
as activated sludge, 3000 gallons of sludge is left for

_every one million gallons of sewage treated. With the’
advent of tertiary treatment,- this amount of sludge.will

.

increase sixfold.*} ° .

-~

~

Methods )

There are many avenues open for sludge treatment.
Each one must perform a sterilization process and, since
sludge is about 95% water, concentration or dewatering
to some degree is necessary.

" Digestion. Either aerobic or anaerobfé}digescion
will reduce volatile solids conmtent satisfactorily. It
has been found, however, ,that anaerobic digestion is most
) efficient at reducing BOD and pathogen levels. Aerobic
\ digestion is the most costly of the two. . '
Composting. Comgosting has been accepted by the EPA
as both PSRP and PFRP‘ (see appendix). Properly composted
sludge Yeduces a sapitary humus-like material. Composting
converts 20-30% of the volatile matter to CO, and water
producing an overall volume reduction of 30-40%. Because
the composted material reaches thermophilic temperatures,
it is practically free of pathogens.3

I3

\n.a
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Example F. " Continued.

- 4 . .
- : page 5 . &
¥
of money spent for the aequisition of land tb be used in
waste water disposal syst:ems.20 %:.ently, ,the EPA has -~
given thdis grant money to help co costs of leasing  land
l__ as well,?! - v

] -
Agricultural Concerns .

1

Municipal sludge, being a human waste by—produc?,
has all tpe nutrients and trace elements that people con-
sume at one time or another and doanot use. This makes 8,
it an excellent fertilizer because it can supply any ¥ -
nutrient that. a crop need
as to its abilities to a
in the sludge. €orn’'has\been found to be a good crop t8
crop in sludge treated sdils because of its high uptake
. rates of nitrogen,22 thus\removing it from the soil and
retaining it.to the food ¢ 4in. %3 / v

- A} . 1
/, It is usually good to foliow Eﬁe normal crop patterns
- of the area.: These patterns have become established pe-
cause of favorable 96il, climatic, and economic patterns
and will probably maintadin thes% advantgﬁes in a slugdge
application system. - .

.

Costs. The EPA has determined that on an average in
1976 it cost $61/dry ton to dewater sludge and $24/dry ton
to transport and spread this dewéséted sludge for a total
cost of $85/dry ton. The total cost of transporting and
spreading wet sludge was $32/ton. 2%

v

. Transportation. A tank truck is the most common
method of transporting liquid or dewatered sludge. Trucks
are the most energy consumptive but are more reliable and
more fleXible than other alternatives. Other alternatives
often use trucks as an initial or final steb in transpor-
tation. Other alternatives include barges, pipelines, and

railroads.26

L

L N

Application Rates.

commercial fertilizer application rates. -The main limiting
» .factor in sludge application is heavy metal concenttation.
The following formula has been worked out to determing ‘the

dry- ton/acre limitations for a given sludge. -

The crop should be considered *
orb nutrients that are prevalent ,

<

Sludge application rates recommended
for crop production are calculated in much the same manner as

Page 28/TC-08 - 2
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Example F. Continued. —_— : . . -
4 . » . s ] . s '’
* o S IV.  CONCLUSIONS . .. .
< . . .o . ¢ )
From this paper it can be concluded that: -
L4 " . -
a ] . _ .
1. Sludge is a.necessary evil.
. ¢ 97'2. Lareful conscieatious treatment and management of sludge
ﬂiﬁ' . * are essential to a successful® sludge use program. s
t ’4’ . ! .
’ 7 . . '
: 3. Sludge treated soil can increase crop yields above the
] * yields achieved by commercial fertilizers. %.
Y ~ ' - 'y a. a. ". . . -
> L .4, Sludge use can lower or eliminate commercial fertilizer
‘ . use on crop lands. ) L, ’
s . 'Y © /
"L s, Sludge cai;be used to reclaim marginal lands.
¥ . ‘ . .
T, b. Sludge can be.safely used from both env1ronmenta1 and °
“ N health standp01nts.
. 7.. Cgmposting,'%eaa dryingh and digestion offer the'best .
' L stabilization: results:®
¢ e e . . — *
. . »
8. Composted sludge offers the advantage of organic content.
*I - 9. Buying land outright -is probably the best hmethod of
. . J ) .t o talnlng disposal sites because of the 75% relmbursement
clause in the EPA law. o s .
[ . e
° lad - % R -
K 10. Vew~str1ngent laws will force changef in munlclpal dls— .
. charge practlces.' ' .. ..
& . . H )
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Example F. Continued. . '
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!Grove Enrich,. "B
Water and Wastewater J

ormulat;ng Publlc Wastewater Policy,"
ournal 40 (January 1978), 161.

1
»~

2 James Hinson, W3

American, 1975), p. 24

'3Geréld Mann and

stewatervlggakdenb (New York: New
D ‘).‘ . ;{»
- .§~

. '

Forest Herald Theory "of - Dlsposal

..
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(Dallas: W & W Aséoc:a{es, 19775 p. 40.
Water treatment\varles in Spaln. Key diffe:encé; )
¢ are discussed in John' Lear's "The' Rain in Spain" and Where .
g It Goés (New York: Falls Incorporated, 1974). -
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1. Aherobic — with tHe presence of' air.
° - . ‘o - " " '- ‘ ‘:'/ . - ’ - o'
2. Anaerobic — without the presence of air. = M
- - . .. ‘ s . . . o ..
, 3.. BOD — five day §iochemica1‘9_xigen Demand. ¢
. 4, Chemical formuli and hames — . N .
NO; — Nitrates . ‘
NQ; —'Nitrites o e .
a ) NH, — Ammonia ' oo
: .Ni — Nickel o . . t.
N — Nitrpgen " . N
. Cd, — Cadmium ‘ .. . s,
Cu ~— Copper e o . T .
P '— Phosphetus . ) ;
. “Zn « Zinc - - ‘ . .o
. N ' X - . - ° ” ‘
5. ° PSRP — Processes to “gignif'icant:ly Reduc Eathogens:.'* i
6. PFRP — Processes to Further Rediice Pathogens.* .
¢ . - - .= = § .
" 7. . SS — Settleable Solids. = = A
4 ' \ ’ - ’q-‘ % N
8. Tertiary _treatmént — a.third stage of treating was{t‘e\wat,er'
N~ making it-of cqnsumable quality,. - o
) . L > - ’ ¢ -

) Y. Thermophilic —.tgmperétures' ranging bfg:t(lee‘h, 4

5°-60°C. |

. - ‘¢ - -
' * See negt page. - . v o .
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e . " . EXERCISES

N PES [ n v :,
M . . ) ‘
~ . - N . .
X v+ ~ Unlike exercises for previous modules, all exercises
. . ¢
y T for this’ module concern one pro;ect — the formal report.

\Each exerclse 1s part of the final report; exacting comple-

. tlon of each exercise is important to the report's success.
Exércises may be completed in a brief period.of time toward

. the'end of thé ‘course; -or tackled task by task thr%&ghout‘

' . the course, if the instructor wishes -to incorporate student

.o practiceiof'the skills from,each module as the material
-1s. Studled ’ . ‘
1. Selecﬂ three posslble toplcs that meet the follow1ng o
Lo Y mrkterra. The ,report will: ’

] .

- Contr1bute to the student S knowledve

-

« -0 b Deal with. the student s major area and one other

r

. '« aréa on ‘campus.

-l Cas Result in the repeort length that is assigned

-

EU . by the instructor. P

both“library research-and

P

Lo d. If necessary, 1nvol‘

@

but must be-thofoughlyn

. g personal experlmentS'
. ~ . -

Co . researched, K ;
S < e, \Be d1verse 'déplex or

y . ’ 'slngle source thqroughly dlscusses the subJeot

cent enough that no ‘

S £.. Be ‘based on an adequate numbef of réferences. o
’ tThe minimum number will be set. by the instructor.) %

. N " After criterla cons1derat}ons, turn in three topics
S, . '+ in order of preference. > ' “ s -

\\ 2. Cohdud¢ a prelxmlnary search for - potentlal sources.

‘ © » -Compild the llst 1nto a formal blbllography“ Minimum .

. \ L number of references and bibLgographlcal style will : .

¢’ . :o, the' formal report on: the top line 1nstead of the .
. ' word - "Bib iography." : . , ) ) e
\ 1

’ . . . K . .
o . . . , .

LN bI set by the 1nstructor . Place, the tentatlve t1t1e ‘ Y e




1}

Construct a tqntative outline for the repdrt, placing

the tentative xitle on the top line.

'Using‘the outline as a guide, take notes on the sub-
ject selected. Follow the format shown in the module
on, research. S '
Write an introduction of IOO-ZOwaords. Be sure to
include“the four g§§‘nfials. ‘ '
Construct a rough draft of the body of the report.

. Pay special a;%ention to (1) assembling the notes in -
a smooth £ashion, (2)‘iﬁserting headings correctly,
(3) utflizing visual illustrations,yand.(4) correctly
documenting or footnoting all borrowed information.
Revise the body of the ;eport.

. Construct front matter and back matter. h
Present a five-minute oral presentation. \This should

be followed by a defense and question-and-answer -ses-
sion with the’class. The instructor’may ask that others
who might be‘affected by the formal report be guests

during the oral presentation. .

»
hd Ed
- .
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TEST

V : . \

1. List four aspects of a report topic over which the

writer has -control.. :

. -

2. List three ramifications of selecting a purpose for

a- report.

7 . -

5 ¢ ©

L4 - L

] . 4 R
List eight characteristics that can be considered
in an audience analysis. ‘

'S

Y

.




5. List three steps in. developing a plan for a report.
" Give three suggestions for each step. &

Y

List/khe four items of information that should go on a
note card. ' .

. AN <
List the items, or patts, a formal report usually cdn:

tains, indexing, parts undeg%three general headings. -
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‘Explaiﬁ the purpose of eakh of the three major sections
of a formal report.

" .
.

SN .
N ¢
. — .
' - -
L] LI
L
e
. ' Y /
List and definé& four objectives an introduction )
. L |
should accomplish. .
9\\/ f
N w A4 -
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» v ;
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~ s s

(3

Compare summaries, conclusions,

o
What is the key to writing conclusions ang Xy N )
tions? )

5 £ A ) ©
. Ly ; ; .
. ! .,Fg_\ 3 . .
-~ . e ii"!‘,‘.] S PO e .
I . N Pt 2k VRN .
"

S
N : ok \
~ A e

o
v.' .
’ » .
5 ¢
’ .
s [N .
&
s
~ TN .
. R . o
’
.
" N
. A
AR -.~
- . " .
’
- .
N [} 1S
- 9 ~
-
« .
- A -
. - . .
\ ’ - v




v

12. Explain two advantages of preéentinf—a written ~

report orally. <
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