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FOREWARD 

T,fi�re has beeri a need for a number 
'}:; 

of years for reference material on report 

writing oriented to laboratory activities. 

This memorandum has been .j:>_repared to meet 

that need. It is subject to revision based 

upon actual experience. Any suggestions for 

improvement will be apprei'ciated • 
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nsince a report is fundamentally the communication of information or 
counsel whtch is desired and which will be used by someone for a particu­
lar end9 its success depends primarily on its being planned carefully to 
meet all the conditions under which it is to serve. The introduction 
should present a clear statement of the subject, of the purpose, and of 
the plan of organization of the material treated • . It often also in­
cludes a brief statement of the conclusion, or recommendation3 and 
sometimes a summary of results or findingso The conclusion should agree 
and balance logically with this introduction. The body of the report 
should be so written as to make evident the structural design announced 
in the introduction. Ideally 9 a report should read coherently and� 
smoothly3 and should bear evidence of the writer 9 s mastery of his subject 
matter in its larger aspects as well as in its minutest detailso 1w 

From "Writing the Technical Reportn by J. Raleigh Nelson. 
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SUMMARY 

The material contained in this discussion has been assembled for 
use primarily by engineering personnel in the preparation of technical 
reports. It differs from most textbooks in that, not only are the 
desirable qualities of a good report listed and discussed, but in many 
cases detailed methods for obtaining these qualities are given. The 
proposed methods and suggestions have been tested by actual use and should 
prove helpful to inexperienced writers. Further, the examples and 
illustrations are intended to establish uniform standards for all writers. 

This discussion applies in particular to laboratory reports which 
usually cover research, development., or testing of any nature. However, 
parts of the discussion are applicaple to field trip reports, form 
reports, letters., or any other type of written material. 

This repor.t is written and a'ssembled in a form suitable for laboratory 
reports in accordance with the Bu:t"eau of Reclamation Stenographer 1 s 
Handbook. Other than the Summary and Introduction ., it consists of four 
main sectionsg 

1. Types and Functions of Technical Reports 
2. Organizing the Report 
3. Writing the Report, 
4. Preparing the Figures 

In each.section the material has been subdivided·to develop �ystematically 
the suqject indicated by the section title. 

The first section defines and classifies reports, discusses the 
purpose in vrriting a report, and by considering the different needs of 
the people for whom reports are written, indicates a method for satisfying 
the requirements of all groups. 

In the second section, the general form of the report is discussed 
in terms of the report divisions, and preferred methods of organizing data 
are suggested. The use of an outline in preparing material for writing is 
recommended and illustrated. 
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The third section contains a discussion of the general qualities 
that should be inherent in good technical writing and offers suggestions 
and examples intended to be useful in preparing the rough draft., 

In the fourth section3 the devices used to illustrate the text 
material are discussed in re;ard to their preparation and use 9 and desir­
able qualities of photographs and drawings_ are presentedo 

The Jllfigures" have been prepared for two purposes. First3 they 
illustrat� some of the suggested methods of preparing the report; and 
secondly, they suggest an acceptable form for photog;raphs and drawingso 
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INTRODUCTION 

The technical report in the last decade has become increasingly 
important as a necessary part of scientific progress. The rapidly 
expanding specialized fields of science and engineering have made it 
indispensable in summarizing the work and progriss of small units, and 
in coordinating the work of several larger units. 

Dr. Glenn Frank 1/ has clearly stated the need for good technical 
writing. He says.9 "The practical value of every social invention or 
material discovery depends upon its being adequately interpreted • •• • 
The future of scientific progress depends as much on the interpretative 
mind as it does upon the creative mind • ••• The interpreter stands 
between the layman, whose knowledge of all things is �ndefintte.9 and the 
scientist whose knowledge of one thing is authoritative • ••• The scien­
tist advances knowledge ••• the interpreter advances progress • ••• His­
tory affo�ds abundant evidence that civilization has advanced in direct 
ratio t.o the efficiency with which the thought of the thinkers has been 
translated into the language of the masses." 

Much has been said regarding engineers and technical writing9 and 
some of it has not been of a complimentary nature, (Appendix I). In 
general .9 engineers are not noted for the superior quality of their 
writing. Since the need for clearer.9 better arranged9 and more under= 

standable writing has been fully recognized9 attempts are being made by 
many engineering departments to improve the quality and usefui.ness of 
their technical writing. This report is written to further that purpose. 
It is intended to serve as a guideboo� and as an aid in the preparation 
of technical reports. The text is arranged in the order of preparing a 
report from its inception to its conclusion. Material contained herein 
is intended to suppi.ement the rules given in the Bureau of Reclamation 
Stenographer 1 s Handbook. The section.9 · 11Preparing the Figures, u should 
be read before starting work on the report and preferably before starting 
the investigation. 

y Author9 editor3 publicist3 Chicago3 Ill. 
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TYPES AND FUNCTIONS OF TECHNICAL REPORTS 

In a. study and discussion of a technical·reportv the significance 
of the word "report" must he made clear o Individual definitions may 
vary considerably9 probably because ea.ch definition is applied to a 
speci.fic type with which the individual fa familiaro It is possible9 
however� to def'ine ,reports in a general way and to classify them accord= 
ing to type o Further» it is necessary to recognize the purpose of a 
report .'/ and to real:l,.ze for whom the report is primarily wri.tteno 

Definition o.f a Tec�nical ReporJ:_ 

A technical report i.s a specialized form of exposi.tion or narration9 
dealing with a display o.f findings requested or needed by persons for 
whom the report is primarily written 9 in a form best suited to their 
requirements 9 with sufficient interpretive analysis to fill their need o 

It is evident .from this definition that considerable latitude is possible 
in the preparation of a report and that there. is every opport,unity for 
individuality in writing o However .'/ reports written for the sa.rn.e purpose 
and covering similar investigations will necessarily assume similar forms.9 
if the suggestions outlined in this discussion are followedo 

Classification of Reports 
n+:::-,, = ---r =· 

Of the many types of reports 9 those most commonly encountered arei 

1. Field trip reports 
2. Laboratory reports 

Form reports» letters9 or memoranda may also 
but they will not be discussed individually here. 
however9 the principles of good writing should be 

be classed as reports 
In even a simple report 9 

applied. 

Fi.el:ci_ triE r_§J)_orts o Fi.eld trip reports summarize the findings 
of a field investigation and are written to the Chief Engineer o An 
acceptable sample report illustrating the preferred form is reproduced 
in Appendix IL These reports should be kept as short as possible:i 
preferably no longer than the sample shovmo In reports where 
11Conclusi.ons" or 91Reconunendations1a are possible or necessary 9 they 
should be numbered9 labeled properly;) and placed at the end of the 
body o.f the report o Detailed Observations 9 data ,i tabular matter JJ or 
illustrations may be submitted but should be contained in an appendix 
following the body of the re port., Both text anc'I. append:Lx material 
should contain the principles of good writing discussed in this report o 

Laboratory reports. The laboratory report usually deals with 
research.:1 development 9 or tests of one kind or another" In its simplest 
form J it may contain little more than a bare presentation of test data 
for record purposes==this will usually be the case when the t ests have 
not led to useful conclusions or when a record of progesss is desired 
before completion of the project o Such reports usually have very 
limited distribution .:> so they may be prepared either as formal reports" 
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such as this report 9 or as memoranda addressed to an individual or 
to 11Files o 11 Another type of report may consist wholly of detailed 
instructions covering certain construction operations, such as the 
repair of defective concrete j or certain laboratory techniques 9 
such as a use of strain measuring devices� The more usual type of 
report J however 3 and the one which is the primary subject of this 
discussion 9 will include a description of testing equipment and 
techniques 9 presentation of test data� and analysis of test resultso 
The two latter types should always,be prepared as formal reports 
suitable for unrestricted distribution within the Bureau and limited 
outside distribution o They should be reviewed by a co-worker or 
supervisor and should be approved by the section or division heado 

Purpose in ,"Tri ting Aeceptable Reports 

Of the many reasons for recording results of investigations or experi= 
ments in report form 9 some provide little incentive to the engineer to 
write interesting . and fullyi. understandable reportso Others 9 however 9 are 
of vital concern to the engineer himselfo 

The engineer should realize that he will be judged on the basis of 
his reports o Indeed 9 his future progress may depend on his ability to 
prepare an acceptable reporto Further 9 the report may be needed to refresh 
the writers' memory at some later dateo Unless it is well written 9 the 
writer 9 as well as others 9 may find himself in the embarrassing position 
of not knowing just what was done o Thus it is necessary that the engineer 
provide himself with a clear 9 complete record of what was done 9 how it was 
accomplished 9 arid what was concluded o 

In addition to personal and technical reasons for writing reports9 
there are otherso Fingings not adequately rE'lported in writing are of no 
value except to the person who discovered themo Eveh a great discovery 
in the laboratory is not a contribution to our knowledge until all the 
pertinent facts are made known to otherso A written report is often the 
only reGord of results that have come from months of_thought and effort o 

It is frequently used in judging the quality of the investigation u It 
may also serve as the basis for determining all future action on the 
project. If the report 1s·well written 9 showing careful observations and 
sound reasoning 9 and contains no obvious errors 9 the conclusions and 
recormnendations will probably be accepted. If it is poorly written and 
contains apparent discrepaucies 1 even though showing careful observations 
and sound reasoning 9 the results are open to question since the evidence 
before the reader indicates a careless or incompetent worker. 

In brief 9 the written report shall "sell" the results o Unless a 
good "sales talk" is presented the recommendations may not be fully or 
properly considered 9 ei th.er because of a lack of understanding of their 
true significance or a doubt as to how they were derived o The "saies talk/' 
however, must above all else be honest and straightforward o 
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For Whom Reports are Written 

Reports are generally written for three groups of readers: 

l o Executives whose decisions are often based on reports 
but whose time for reading them is limited o An executive is interested 9 
primarily, in the overall results or conclusions 9 and not in the techni= 
cal detailso 

2 o Engineers and others familiar with the investigation whose 
interests include those of the executive plus a more detailed know= 
ledge of. the basic features of the project or investigation o 

3. Engineers concerned,with the project and other interested 
persons not connected with the project9 whose interests extend to an 
examination of the details or methods used in the'investigation o 

In formulating_ the outline and writing the report9 all three groups 
of readers should be kept in mind. The executive should be able to find 
his material in the first page or two, there should be no need for him to 
thumb the entire report to get an overall picture of the investigation. 
The engineer interested in the results of t'he investigation 9 should be 
able to find them without working through a maze of detailed calculations 
and formulae o Such details should be contained in an appendix where they 
do not .cloud the development of the report and where they are available 
for use by the third group or 9 on occasion 9 by either of the other two o 
Thus 9 the .report should become more and more detailed as it progresses 
toward the back cover. 

ORGANIZING THE REPORT 

Preliminary Considerations 

Usually 51 the author of a report has worked with the material he is ' 
putting into report form and has in mind a detailed account of the subject 
mattero In any case 9 it is necessary to become thoroughly familiar with a 
subject before attempting to write about ito Lacking this familiarity 9 an 
author cannot write authoritatively or with a broad viewpoint9 and his 
product is likely to be an incoherent structure lacking in unity and proper 
assignment of relative values. 

When the subject is fully in minti 9 the organization of the material 
becomes a simpler task. , By organization is meant the process of grouping 
subjects or material into proper·divisions so that_ they be presented in 
logical ·form. 

Beyond doubt J the most important single feature of a report is the 
proper arrangement or organization of the subject matter. A report may be 
badly written 9 present a poor appearance J and contain obviously poor 
grammar, but its salvage value remains high if its organization has been 
skillfully accomplished. 
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In general, a report is well organized when even an extensive 
amount of highly technical material is presented in an interesting 
manner. 3 in the least amount of space, without repetition in various 
phases of the presentation, when it is clear to the reader that he is 
following a well=planned approach to the solution 9 and when the text 
may be read by the persons for whom the report is primarily written 
without becoming tiresomeo 

Good organization is best accomplished by full _and proper use of' 
an outline o 

Form of the Report 

Before attempting to formulate a report outline 9 a thorough 
understanding of the nature of the contents of ·each part of the report 
is necessary o The following discussion gives the main divisions of a 
report9 their sequence 9 and the usual content of eacho 

Summary. The summary should be a condensed version of the 
report that follows. It should not be considered as an introduction 
to the report, but rather it should be complete in itself 9 and should 

·- contain 9 as the name implies 9 a sunnnary of the investigation. More 
specifically, it should consist of brief statements covering the nature, 
purpose 9 or object of the investigation 9 the method of obtaining the. 
results 9 and a review of the re.sults obtained. Detailed explanations 9 
narrations, or discussion of limitations on the scope of the work 
should be excluded. Emphasis should be placed on what has been done 
rather than on what has been left undone. If it is felt that further 
explanation is necessary, reference may be made to appropriate portions 
of the reporto 

Recommendations may be presented separately or incorporated in 
the summary, depending upon their nature o If they consist of sharply 
defined procedures 9 open to little o� no question 9 they should be 
grouped together under the heading of Recorrnnendationso If 9 on the 
other hand 9 their adoption is dependent on factors other than those 
presented in the report, if they are limited in any way, or if 
alternate choices are given9 they should be presented in the proper 
place in the summary to indicate the basis for the particular 
recommendation. Also� repetition may often be avoided by following 
·this procedureo Regardless of how they are presented 9 however 9 the 
recommendations should be labeled as such by direct statement o �n 
some reports it may be desirable to use the term _conclusions rathe-r 
than.recommendations� 

-

The summary may be difficult to write because the entire 
investigation must be sunrrnarized in a short space in-simple 9 under= 
standable language o It should cover the investigation in such a way 
that subheac;lings are unnecessar;f. Ordinarily_� it should be written 
only after the report or a first draft has· been completed o After it 
is written 9 it should be checked for clarity and brevity and against 
the requirements listed below. It should� 
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1. Add to the usefulness and value of the reporto 
2o Cover completely the salient features of the repqrt o 

3. Be in exact agreement with the statements in the report o 

4. Contain only the material which has been discussed in 
the reporto 

5o Leave the reader with ,the feeling that the goal of the 
investigation has been achieved o 

Introduction o The purpose of the introduction is to introduce 
the subject to the reader who is sufficiently interested to continue 
beyond the summary. In accomplisning this 9 it is desirable to give .the 
general history of previous research or the events leading to the present 
investigation o Certainly it will be necessary to state the need for the 
investigation 9 and the exact problem should be made known to the reader 
as soon as possibleo 

The plan of the investigation may be given briefly 9 and some 
analysis may be required if the plan is unusual or not generally under= 
stood 9 although extensive analysis should be avoided o _ Limitations on 
subject·matter or scop� of the work should be indicated here and not 
in the summary. 

In general 9 sufficient information �hould be presented to make, 
the problem and its method of solution clear enough so that the reader 
may understand it without need for other explanations a Occasionally9 
this will.result in the introduction becoming too long for a well= 
balanced report o In this event 9 the more detailed parts should be 
placed in the introductory paragraphs under appropriate subsections o 

The introduction should never be so long and involved that it is 
necessary to use subheadingso 

Body of the reporto The body of the report usually contains 
the bulk of the written material and may consist of several divisions 
indicated by center headings o Considerable latitude is permissible 
in the number and wording of these headings, but they should be 
clearly descriptive of the contents of the division o 

The body of the report should include information pertaining to 
the description of apparatus 9 methods used in the tests 9 detailed qata 9 
sample or i�dicated calculations 9 results of tests 9 and interpretive 
commento Material not directly concerned with the investigation 9 such 
as elaborate mathematical manipulations or derivations 9 and discussions 
pertaining to controversial theories and processes 9 should be placed in 
the appendix, with appropriate references in the text o This will not 
apply.? of course j if the report is primarily mathematical or theoretical 
in nature. 

The structural p?,ttern of this part of the report will probably be 
the most difficult to construct 9 and no standard form can be given to 
fit all types of investigations. However 9 the problem can be met and 
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solved as any engineering problem is solved. The main problem should be 
divided into smaller components and each solved srparately, keeping in 
mind the entire problem when working on any part. 

The smaller divisions of the main problem should be titled, and proper 
material should be presented under each titleo It is essential that data 
or other material be presented in .a logical and orderly mannero It is not 
necessary that a chronological order be maintained in discus.sing a series 
of tests or subjects. Very often it is more convenient to group tests or 
subjects on the basis of similar properties or on the effects of different 
variables o The grouping should be made so that the emphasis is placed on 
the desired or important parts of the subjecto Figure 1 shows two out= 
lines that cover the same material. Different emphasis is obtained in 
each caseo 

Reports often lose their effectiveness because of improper 
organizationo Important subjects should not be hidden under minor headings. 
Regardless of the order of presenting the material j it should be as well 
organized as the proof of a geometry theorem. Each step should be planned 
to present the proper facts at the proper moment, in a-way that indicates 
to the reader that he is approach{ng the solution to the problem. 

The reader should be kept foremost in mind when planning this 
section. At all times he should be aware of the problem 9 the method 
proposed by the author for solving it, and the progress of the investiga= 
tion 9 pu�ely on the basis of the material presented� It should not be 
necessary for the reader to have previous familiarity with the investiga= 
tion to understand the full meaning of the facts presented. The reader 
should .9 by scanning the section headings_9 be able to determine where the 
investigation leads 9 and at any time he should be able to judge his 
progress toward the ultimate goal o 

As a further check on the organization of this section 9 the body of 
the report should substantiate the conclusions and recommendations and be 
in exact agreement with the summary • 

.A.ppendix.. The word "'appendixtt may be defined as 11 matter added to 
a book but not essential to its completeness as a bibliographyj notes 9 or 
tabular material." This definition may also be applied to material that 
should be contained in the appendix of a report. It is difficult to 
predict the type of material that might be encountered in a specific inves"':' 
tigation :i and hence it is 'impossible to determine the exact dividing line 
between appendix and report material. An understanding of the type of 
material that the appendix should contain; however !l will make it possible 
for the writer to use his own judgment in the matter. Illustrations of 
appendices are included in their proper place in this report. 

As mentioned in th(;:! discussion of the 11 Body of the Report/1 the 
appendix should contain, in general, elaborate mathematical manipula= 
tions or derivations, discussions--pertaining to the details of 
calibration, construction 9 or operation of special or new o/Pes of 

9 



.,. 

testing equipment and procedures :, evaluation of controversial theories 
and processes .9 photostats of original data introduced as evid�nce or 
proof .9 bibliographies 9 and tabular matter not essential to the clarity 
of the text . 

If the appendix covers several different subjects .') the material 
s,hould be carefully organized for presentation, as described for the 
"Body of the Report ."  

Use of Sectional and Other Headings 

The title on the front cover is of course the main heading of any 
report .9 and it should be selected with two points ir+ mind : ;ct - should 
attract the interest of the prospective reader, and it should convey in 
a few words an accurate description bf the contents of the report . Report 
writers often neglect opport unities to make 'their titles interesting .'/ and 
thus lose many readers .  For example .9 the title 11Ten;:,ile Tests of .Concrete" 

· is less  interesting than "Studies of the Tensile Strength of Concrete .9
11 and 

the latter is preferable provided J of course 9 it is accurate=�that is .I' pro= 
vided the report includes studies as well a9 test data . Long titles are 
often preferable from the standpoint of the writer9 but it is usually 
better to conform to convention and restrict the title to ten words or less . 

The sectional headings used- in the preparation of the outline will 
appear in the finished report9 and it is important that they be well chosen. 
Since it is important for the reader to  know.9 at all times 9 his progress 
with respect to the ultimate goal9 the headings should be  prepared with 
this in mind . The use of introductory paragraphs following the sectional 
headings 9 as used in this report 9 will help in this respect . By summariz= 
ing in an introductory paragraph the material to be discussed in the 
following division of the report 9 the reader is given an overall picture 
of the subject matter before it is 9-i.scussed in detail o He i.s thus able 
to evaluate the details in terms of the whole before c ompleting the reading 
of an entire division. The introductory paragraph may also contain 
material that is too detailed or specialized f or inclusion in the 11 Intro= 
duction.� " and any miscellaneous information that applies to the s ubject 
about to be discus sed. 

A heading is _9 in reality 9 a title and should be  carefully worded and 
displayed in a single lineo In c onforming to these criteria9 it will nee= 
essarily be brief but in addition it must be  signi.fic'ant o It must indicate 
the exact content of the section it heads o Headings serve two useful pill'= 
poses � they expedite the reading and understanding of the report, and 
they facilitate later reference to specific material. 

· The general arrangement of the headings should be governed by Rule 7 9 
Chapter 15 .9 of the Stenographer 1 s '.Handbook ( 7 ol.5 o 7 ) .)) and as illustrated 
by Figure 2 .  The wording and form of the headings should be parallel in 
construction to other headings of equal rank or value in the outline 9 
wherever possible. For example :  
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Spillway Tests 

Original Spillway 
Modified Spillway 
Adopted Spillway 

NOT 

Spillway Tests 

Original Design 
Modified Apron 
Scheme Finally Adopt�d 

Additional examples of sectional headings ar� given in Figures l j 2 ,  and 
3 and throughout this report o  

The sectional headings should b e  tested for completeness j clarity, 
stgnificance 9 and parallel construction o In addition � the wording and 
arrangement should be sue� that they may be used without revision. for the 
table of contents . Indeed9 the table of, contents should consist of sectional 
headings and proper page numbers. 

Use of the Outline 

The o�tline is an indispensable tool in the organization and prepara� 
tion of a report .  By proper use it will elil)linate many of the difficulties 
usually encountered o The outline may be used y first 9 to aid in the organiza= 
tion of . the mat�+�� 9 and secondly, to help in the actual writing of the text. 

In reviewing the material to be used in a report or a section thereof , 
the general form of the report will be formulated in the mind. For example 9 
it may JJe decided that the report should consist of five parts . These should 
be record_ed as center headings in the outline. 

Body 
of the 
Report 

Summary 

{ 
Introduction 

. The Investigation 
Results of Investigation 

Appendix 

The summary and introduction usually need no subdivisions j but the 
remaining parts should be subdivided into main headings .9 according to· the 
material available for :giresentation o For example : 

The Investigation 

�iption of Apparatus 
�estin_g Procedq_r� 
Calculatioh of Unit Pressures 

Results of Investigation 

Test Results = Series A 
Test Results = Series B 

Appendix 

Calibration of Apparatu� 
Theory of Pressure Distribution 
Bibliographl 
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A similar breakdown procedure should be followed under each main 
heading until the headings are of an elementary natureo 

The Investigation 

Description of Apparatus 
Pressure cells 
Loading device 

Testing Procedur� 
Calculation of Unit Pressures 

Determination of total pressure 
Determination of area 
Effect of temperature 

Then9 under each of the headings 9 a resume 1 of the material to be 
discussed s hould be made 9 listing the statements in their proper ordero 

· Description of Apparatus 

Pressure cells o Type of cello Size . 
Range of cello Special application in 
this case9 etc o  

Loading device. function of various 
parts. Metl}od of appl y i r

1 
g load. Measure= 

ments of load. Result8· of overloading 9 etc. 

Testing Procedure. Cells adjusted. 
Load selected and applied to loading device9 
etc o 

It should be emphasized that the entire outline should be kept a:s 
compact9 but. still as complete :1 as possible in all stages of its prepara= 
tion. Thus 9 any, reor'ganfza:tion and rewriting deemed necessary can be 
.completed without.:-k.lre ·time..:consuming operation of handling excessive 
amounts of material. Certainly3 it is easi,er to make changes in an out,= 

line than in a completed draft of the report . 

If the outline in all stages is compact.I) but still accounts for all 
necessary basic information9 the need for reorganization as the outline 
is expanded will be less evident o 

When the outline has been arranged satis factorilys it may be further 
expanded by adding more details to the brief statements already recorded 
until the entire report has been presented in topic formo It will now be 
possible to concentrate on small sections without the need for keeping 
the entire outline in mind9 since material that has any rightful place 
under  a particular heading will be presented at the precise moment it is 
most effective .  

It is  important 9 at this stage9 to survey the material under each. 
heading to be certain that the heading describes the material being presented9 
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For example9 under the heading "Description of Model11 do not describe 
methods of testing or give some of the resultso Confine this particu­
lar section to a description of the modelo 

In some parts of the outline it will probably be evident that only 
first-order subheads are necessary while in others second-order subheads 
are necessary or convenient o This occurs in the sample outline previous]y 
discussedo Inconsistencies of this nature should not cause concern in 
themselves since in a well=organized report there is no need for introducing 
subheads when they are not neededo , Any attempt to make the outline con= 
sistent in this respect will only result in 11paddingn which is objectionable 
even in its mildest form o 

The writer should guard against the tendency to make the outline more 
comprehensive than is justified by the purpose of the reporto It is not 
uncommon for an author9 in preparing his outlineJ to jot down. headings for 
nearly all thoughts which occur to him regarding his subjecto If that 
practice is followed9 careful culiing will be necessary in order to limit 
topics finally retained to those that are worth retainingo A topic- should 
not be · discussed merely because it fits nicely into the outline==it shoula 
be eliminated unless · the author really has something to say about ito 

.. 

Up to this point· the outline has been intentionally kept abstract in 
form with little or no specific information visible9 since the first problem 
is to make the presentation orderly and logicalJ and too many details tend · 
to mask th� general plan of presentationo 

The final step in completing the outline consists of replacing the 
resume ' with statements giving specific information rather than abstract 
references 9 using the resume ' as a guide for determining the order of 
presentationo These statements should be written in the briefest form 
possible9 even abbreviating words anct phases in an attempt to record 
thoughts rather than sentences o In .this way the flow of thought will be 
least disturbed by the mechanics of writing o Proper choice of words and 
construction of sentences are problems for later consideration o Finally� 
the author should not hesitate to revise the outline as the report pro= 
gresses if he finds 9 as he frequently will9 that the actual writing out 
of his thoughts leads to new or improved concepts o 

Figure 3 shows the specific statements which were used in actually 
preparing part of this report (Preparing the Figures ) o Figure 3 may be 
compared with the written text9 Pages 20 to 23 9 to ob�ain a fuller under= 
standi�g of this methodo 

I • 

Variations in this procedure may be made to suit individual preferences 9 
but the basic process is essential to good report writing o Summarizing 
briefly9 the organization of the material should be handled so that re= 
organization 9 which is usually necessaryJ can be done with a minimum of 
time and effort o The most common cause of faulty organization is the 
failure to_ provide a proper place for all material in:_ the original plan 
of presentationo Sometimes material is 11 forgotten 11 until the report is 
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II 

practically finished. In some instances ,9 this "forgotten" material may 
be inserted without ill effectso More often than not .9 however .9 this 
extra material makes it necessary to reorganize the entire plan of pre= 
sentation. Expansion of the outline should be continued until the 
report has been completed in topic form and the abstract statements 
replaced with spec:U'ic informati.on • 

WRITING THE REPORT 

Before attempting to 1t.rrite the first draft of the report .9 the outline 
will have been prepared9 expanded51 and reorganized :U' necessary until it 
is felt that new material will not be introduced in the writing process. 

Actual writing of the report then becomes a process of converting 
the outline into a finished text that is clear .9 complete.') stated as 
briefly as possible in the simplest terms.') and that presents an accurate 
analysis based on an honest evaluation of the data. These qualities are 
discussed in detail in the following paragraphs. 

Clarity: and Logic, 

The average engineer is interested in ·ai1 technical things :U' they 
are presented in a form that can be understood o Even the best engineers 
are not experts in all lines.9 and it should not be assumed that the other 
fellow knows all about your subject. The very things about a project that 
you J the writer .9 take for granted and neglect to discuss because of your 
familiarity with the subject .') are the things the reader must know to 
appreciate your problem. 

It is difficult for a Y.rriter to evaluate his ovm writing 9 especially 
with regard to clarity . He is usually familiar with the ·investigation and 
in reading his own explanations he subconsciously supplies the missing 
information . Some degree ·of evaluation by the writer is possible.9 however 9 
by comparing a list of the facts given in the written material against ·a 
list of known facts . 

In striving for clarity:,, much may be gained by making certain that the 
logic is good and that the connections of facts or events are presented in 

a rational way . Good logic is essential to clarity. Proper arrangement of 
the outline is a first requisite 9 but it is possible for a poorly worded or 
misplaced sentence to destroy the logic of .an otherwise acceptable paragrq.ph. 
Care should be exercised to see that the written material leads to a 
conclusion in a manner that vrill not be questioned by the reader. 

Completeness versus Brevit:Y 

A first impression might indi. t?ate completeness to be the very antithesis 
of brevity.., but it is possible to achieve one without sacr:U'icing the other. 

Brevity may be considered to be the art of stating all the facts in as 
few words qS possibJe 9 omitting unnecessary words and phrases that 9 more 
often than not.., clutter the description and add nothing to its meaning or 



.. 

value. Completeness 9 on the other hand 9 consists of including all the 
pertinent facts. Brevity should ryot9 be attained by omitting necessary 
information or by reducing interpretive connnent to a point where the 
presentation is vague and loses all or part of its meaning o Each sentenoe 9 
paragraph 9 section 9 or report as a whole may be tested for these qualities. 

Simplicity 

The following statement 9 by a director of a large research organiza= 

tipn 9 • is probably true to some degree in alr organizations:  11We have 
never had a report submitted by an engine�in our organization in which 
the explanations and termp were too simple o" 

The a1,1thor must, be able to write about his own work in simple 9 under= 

standable terms.y Probably the most important part of simplicity in 
writing concerns the vocabulary . If the vocabulary is simple enough to 
be understood by a great many people 9 the usefulness of the report will 
be greatly increasedo Unusual 9 or highly technical words should be used 
sparingly or in· a way that can be understood o 

One of the greatest mi$ takes made by inexperienced writers is the us.e 
of II shop talk" in written material. All groups have a secondary languagE; 
-which they use in place of good clear English. Many of these terms are 
understood only by co=wo�kers 9 and have no place in written material in= 
tended for distribution. Occasionally a word or expression of this type 
will be much more descriptive than a conventional counterpart� in which 
case it may be used 9 provided that the meaning is made clear to the reader 
and that some advantage is evident from its use. 

Practically all readers of technical reports have sufficient back= 
ground and intelligence to understand our most technical reports 9 if the 
explanation is given in terms that are understandableo Indeed 9 this is 
the basis for all our learning. If it were necessary to know all about 
a subject before we could read about it� nothing would ever be learned. 
Thus 9 understanding a technical report is more a matter of vocabulary 
than intelligence. 

Accuracy and Honest� 

The qualities of accuracy and honesty contained in a report probably 
may be traced a.s far back as  the start of the investigation. The final 
conclusions can be no more accurate or honest than the data on which they 
are based . If the basic data are inaccurate J or if the test procedures 
are influenced by a desire to prove or disprove certain preconceived idea� 9 
it will be impossible to make an honest appraisal of the final results. 
Thus, it is imperative that the writer be accurate and honest from the 
inception of the investigation . 

V See article on "Basic English for Science" in Appendix I .  
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Assuming the data to be reliable 9 the report should be accurate 
within itself o Statements based on data should be checked carefully $) 
as should spelling 9 punctuation 9 reference to figures 9 and the figures 
themselves. Inaccuracies that dre evident to the reader reflect upon 
the quality of the investigation:- If errorsofany kind are apparent to 
the reader, heislikely to conclude that errors are also prevalent in 
the portions of the investigation that he cannot checko This is true 
especially when the material is of a controversial nature. 

The conclusions and recommendations should be based on an honest 
evaluation of the investigation . Very often in advertising material the 
conclusions appear to be based on impartial data when they are based 
actually on carefully selected data . It should be the aim of every engi= 
neer to eliminate, this type of analysis from his reports. An honest 
interpretation of all the data will prove invariably to be the safest 
course to follow. 

The Rough Draf J:_ 

Probably the most encouraging statement that can be made to an author 
is  that even the most experienced writer cannot produce a finished manu= 
script in the first writing. Considerable rewriting is u sually necessary 
to produce a script that is worthy of the time spent in organizing and 
preparing the material. Abraham Lincoln .',) in a letter to a friend 9 expressed 
this same thought when he wrote " I  am writing you a long letter because 
I do not have time to prepare a short one. 11 

When s tarting to write it is essential to free oneself of the attitude 
many engineers have toward vn�iting. To most� it is a disagreeable task to 
be disposed of in the easiest way. Some of this attitude can be overcome 
by mastering the subject in detail 9 and the remainder by actually getting 
started o It is easier to criticize than to create 9 and advantage of this 
should be taken to free oneself of his inhibitions toward vvriting. By 
starting 9 criticizing 9 and rewriting� confidence is gained 9 and with each 
completed section the task becomes easier. 

Of the many criteria for judging the quality of the written material 9 , 

the four given below are of primary importance. Each is used in a broader 
sense than a strict definition of the terms would indicate . 

Style. The style of the report will govern 9 to a great extent 9 
the number of people who will read it after scanning the contents . 
Reports should be written in an attractive manner. By attractive is 
meant not only the appearance� but the manner of putting thoughts into 
words . Some written material is difficult to read and to follow 9 and 
it requires great effort to finish reading a report of this type. Unless 
the reader is obliged to read it� he will lay it aside. until he has 
" more time ." Some text material is disagreeable to the inner senses � 
causing an involuntary antagonistic attitude on the reader ' s  parto His 
attention is thereby diverted from the subject to the method of present� 
ing ito In an ideal situation � the reader is entirely unaware of, the 
mechanics  of presentation. 
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Every effort should be made to encourage the reader to ·continue 
his readingo This is best accomplished by never allowing the reader 
to become confused . Be sure of what you want to say9 of why you are 
saying it 9 and that you are saying it effectively. Give a clear pre= 
liminary view of the subject matter as a whole before starting to ex= 
plain the detailso Endeavor to make using and reading the report as 
painless as possible . The readers are human9 and, in general 9 do not 
do any more hard work than necessary • . A simple style that diverts none 
of the reader 0 s attention to complicated methods of presentation is the 
ultimate goaL 

English . A report might consist of a series of pictures and 
drawings with no written explanation " If the meaning is clear9 and if 
nothing can be gained by inserting explanatory devices� the picture 
report is acceptable. Usually9 however :; there is need for more written 
mater.ial than illustrations.I> because the illustrations need comment 
and discussion to bring out their full meaning . Thus 9 the English used 
in the written material is of paramount importance and must consist of 
well-chosen words arranged to convey the intended information . Vague 
or double-meaning statements should be guarded against. The meaning 
conveyed to the reader must be the meaning intended by the author. By 
reading aloud the entire text 9 many errors will be found that are not 
evident in silent reading . 

We ,hear English badly spoken so often that we are in danger of 
losing our sense of right and wrong so far as grammar is concerned . 
Each person has a distinctive conversational style vrhich is usually 
accepted by others with little or no question9 even though it may vio•� 
late many rules of grammar and composition . When vrriting 9 however 9 • 

much more is expected of the same person and his written material is 
subjected to close scrutiny and to considerable criticism unless it 
conforms to the recognized rules of grammar. In addition9 the written 
material should be free of ; 

1. Slang or colloquial expressions. 
2 .  Expressions in common use i n  an area or region:1 

but no� ·recognized as good English. 
J .  Terms classed as 11shop talk" that are under= 

stood only by co=workers . 
4 .  Hackneyed expressions that 9 although used and 

accepted as good English9 are badly worn from 
overuse. 

Paragraphs . The paragraph9 from the reader 0s point of view 9 is 
a yardstick by which he measures his progress. Each paragraph should 
be a unit J used to develop a single idea or thought. From the stand= 
point of reader-interest 9 short paragraphs are preferable9 since a 
solid sheet of typed material with no open spaces te.nds to steer the 
reader away . Use 9 but do not abuse » the reader 3 s attentton. His 
ability to concentrate on a single par�graph is limited and varies 
with his interest in the subject matter and the method of presentation.. 
The reader will not object tq reading several short paragraphsa but 
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will hesitate to read the same material _if it appears in solid block 
form in a single paragrapho 

To be effective9 the paragraph should be designed .., not just allowed 
to happeno The subject of the topic sentence should 9 when possible .9 be 
the same as the s�bject of the paragraph o Thus 9 the main thought is made 
clear as soon as possibleo The discussion then follows_9 and this should 
be rounded out by some concluding or summary statement o 

Sentenceso The sentence is the basic element o.f the report itself 
and should be carefully constructed . Whereas .the paragraph develops a 
single idea.., the sentence states a single thoughto Any attempt to do 
more than that leads to confusion . In practically every case .., a long 
sentence that has lost its effectiveness can be broken down into two 
or more forceful statements o On the other hand .11 short choppy sentences 
used to excess soon lose their effectiveness o To illustrate ,, most 
people hesitate to read legal documents because of long involved sent= 
ences containing numerous dependent clauses. Even after careful reading 
and study 9 the meaning is not always clear . In contrast, .9 first grade 
readers do not provide interesting reading9 even though the sentences 
are clear 9 short _9 and easily understood o 

The ideal . written text consists of a mixture of medium length9 
clear sentences and short forceful statements. Sentences may have 
many things wrong with them that c annot be discussed here; 3/ however, 
the usual ailments consist of incompleteness 11 lengthiness 9 dangling 
or misplaced phrases9 and lack of parallel constructiono 

Words. The choice of a word is sometimes an important matter in 
presenting an idea o If any doubt exists that the chosen word conveys · 
the proper meaning .9 the dictionary will prove to be an impartial judge. 
Some of ,our most common words have shades of meaning which should be 
fully understood " For example9 do not say 11determine11 when "measure" 
describes the action .9 or , in using the word 11piezometer11 be sure that 
your reference i$ not to a "water coll1,1JL.n.91 or 11manometero 11 

At times it is difficult to find just the right word to describe 
a particular action or situation. Liberal use of the thesaurus 4/ will 
increase the effectiveness of a v.rriter 1 s vocabulary and make his= statements 
more forceful . A book of anonyms and synonyms will also prove helpful o 

3/ See 11 0n Engineering Writing" and "The Principles of Poor ' Writing" 
in Appendix I. 

4/ 11Roget 9 s Thesaurus of the English Language in Dictionary Form" by 
C. 0.-Sylvester Mawson" 1936 . 
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. Helpful Suggestions 

Experience has shovm that certain difficulties in the preparation 
of a report are common to many writerso The greatest single difficulty 
is probably in organization 9 and this has been covered in preceding dis= 
cussions o More . specifically� however9 there are other problems that 
confront the 1,11rriter .� which.9 if fully recognized and overcome.9 can do 
much toward improving the value and quality of technical writingo 

Discussion of negative resultso Often there is a doubt as to 
how much of the investigation to include in a report o It is often 
believed that data and results of a negative nature are of no value 
and should not be included in the discussiono If only the specific 
problem at hand is considered9 this is true 9 but . in sol-ving problems 
of a similar nature at some later date 9 negative results often pre= 
vent duplication of worko It has been demonstrated. that for a given 
set of conditions 9 different groups of analysts working independently 
will often propose the same solution to a problem o If this obvious 
solution is found by experiment to be incorrect 9 and the facts are 
made known9 future experimenters are spared the trouble of learning 
for themselves the impractical nature of certain schemes . 

Checking the outline. If the writer has any doubt regarding 
the suitability of his outline 9 it should be discussed with the person 
who will eventually review the written report o Considerable time and 
effort may be saved by all concerned if· the report is reviewed and 
basic changes made while the report is in outline form. 

Self=criticism o The attitude of some writers is to write anything 
and then let the reviewer "fix it up o 11 For the more serious=minded 
w.riters .9 however 9 there are several ways to evaluate their own writing·. 
As mentioned before 9 reading aloud will help detect faulty sentences.9 

repetition and awkward _constructions . Another method is  co type the 
rough draft and allow a day or two to elapse before rereading. Seeing 
the material in different form after a �irne interval has elapsed gives 
the writer a fresh viewpoint for self=criticism.  A third method is to 
assume the reader 0 s viewpoint. Try to put yourself in the reader a s 
place and decide whether the written material states the things he 
would like to know. As a final test9 decide whether the report states 
the things you yourself needed to knm:v in order to understand the prob= 
lem.9 make the investigation .9 and formulate the recomraendations . The 
chart 9 reproduced on the inside back cover of this report 9 will also 
help to evaluate the finished manuscript. 

Specific versu.s vague statements. In constructing sentences for 
a report every attempt should be nade to give specific information u 
Often a statement that is vague and indefinite can be made specific by 
the ·proper choic·e of words o For example 9 the statenen� 11 two of the 
heater elements were badly corroded ,.

11 provides more information than 
the s tatement "two of the heater elements vJere found to be defective. " 
"Flow at the training wall was unsatisfactory:; " may be changed to 11flow 
over topped the training walL" Thus in fewer words the same thought i.s 
expressedJ but additional in.formation is also given u 
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Overco:q.densation . In attempting to  prevent wordiness the other 
extreme is often reached . Do not overcondense . There is a limit to 
the complexity of the though� which can be presented in a single 
sentence without overtaxing the reader . Overcondensation results in 
the reader spending more time deciphering statements than he would in 
reading a longer but clearer discussion of the same material . For 
example .9 the statement .9 "The decreased excess-air quantity resulted 
in turbine powerplant efficiency improvement.9

11 is overcondensed and 
should be expanded . 

Tables . Tables .9 like i.llustrations9 may be included in t he text 
near the point at which t hey are referred to .9 or they may be placed 
in a group at the end of the text or in the appendix. · The first method 
is preferable if the tables actually constitute a part of the text and 
are essential to i.ts understanding . Such tables should be kept as brief 
as possible and should contain only information which is essential to 
the text . Tabular material which is included primarily for record pur= 
poses or which serves only as supporting evidence should usually be 
placed at the end of the teAT, or j_n an appendix . Column headings are 
usually limited to three or four words 9 but they must often convey 
ideas which would ordinarily require a complete sentence. On that 
account .') it is particularly important that careful thought be given to 
the headings and to  the arrangement and order of the columns. 

Model and pr_ototyPe quc3:nti ties.. In ref erring to  lengths .9 

discharges .\) pressures.9 or other quantities that are scaled down in a 
model study_� it is preferable to refer only t o · the prototype quantity 
even t hough the discussion centers about the model. For example 9 a 
prototype discharge of l.9 000 second=feet scaled down in a certain 
model amounts to a flow of o .559 second=feet. In di.scus9ing the flow 
through the model it is sufficient to state==11 The discharge was 19 000 
second�feet . 11 

PREPARING THE FIGURES 

The well=knovm proverb which states in effect.9 11A picture is worth 
a thousand words .9

11 applies in particular when the picture is used in a 
report . Proper use of illustrations saves time and effort for both the 
author and the reader . Figures should be selected and prepared for a 
definite purpose and no figure should be  included in the report unless it 
has real utility . 

Figures may be used for any one of three reasons : flrst9 to clarify 
the text and avoid the need for long or involved discussions; secondly.9 
to  present data in graphic form -9 which is frequently more useful than 
tabular form; and thirdly9 to add to the interest and attractiveness o.f 
the report . The first two factors are usually well understood by techni.= 
cal workers.:, for they are accustomed to reducing their ideas to drawings 
or charts . The third factor.9 that of added interest and attractiveness 9 
requires special consideration . This factor will frequently overlap the 
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other two 9 for illustrative material which is primarily informative can· 
often be taken out of the dull and uninteresting class merely by devoting 
thought to t he manner of its presentationo Photographs or wash drawings 
are . usuaJJ_y more interesting than line drawings 9 and simple graphs which 
present a limited amount of · ctata in clear fashion w ill always be more 
attractive to the reader than complicated charts which can be deciphered 
only with great efforto 

Photographs 

Figures consisting of photographs are an important part of an 
investigation since they expose the investigation to the reader. By 
proper use of photographs 9 the reader is made to feel that he is taking 
part in the investigation rather than merely reading about an event that 
took place in his absenceo Photographs allow the reader to see or judge 
for himself the effect of different variables on the final result 9 the 
appropriateness of t he equipment 9 and to some degree 9 the quality of the 
investigationo 

For these reasons 9 photographs should be planned in advance ·of their 
needo The report should be kept in mind throughout the 'investigation and 
the photographs taken with a view to illustrating the material which must 
be covered in the report. This method is far superi.or to' that of attempt= 
ing to select suitable illustrations from a random �ollection of photographs. 
after the investigation has been completed o With a haphazard system

lil
, the 

most effective pictures are often the ones that were not taken o 
. ,  

Photographs should be made to illustrate def-inite · and specific points o 

To insure this 9 it is necessary to envisage the angle at which the photo= 
graph is taken as well as the arrangement of the subject in the picture 9 
before the photograph is made o When model=prototype comparisons are poss= 
ible 9 photographs should be made from common points o 

In cases where extraneous detail is unavoidable in the original 
picture 9 a portion of the negative should be enlarged to illustrate the 
point or points to be ·emphasized o ' Pictures that do not show9 at once .? 
the features intended by the author discourage the reader and are better 
omitted o One large photograph 9 Figure 4 9 in which the points of interest 
predominate is often more effective than seve;ral smaller prints in which 
the interesting details are obscure o 

/ 

One or more photographs may be placed on a single page9 depending 
on the type of material being presented and on the space limitations o If 
the pic,tures are related by way of similarity or contrast they may be 
placed on the s@ne _sheet o If they are of different subject material and 
have nothing in common9 they should be placed on separate pages. When 
more than one photograph is used in a figure9 each - picture should be 
lettered A s B 9 C.\l etc o .\l and a separate title provided under or appropriate 
to each picture. In addition9 a general title for the entire figure should 
be provided at the bottom of the sheet. Figure 5 illustrates an acceptable 
arrangement for this type of figure o It is preferable to mount the photo= 

graphs so that the top of the sheet has the narrow dimensior c Unnecessary 
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twisting and .turning of the r eport in order to view the figures distracts 
the reader 1 s attention from the material being presented o 

Drawings and Charts 

Careful preparation of drawings is as ess ential to the c larity of 
a report as the careful preparation of the text . An improperly prepared 
drawing c an c onfuse as easily as it c an clarify . As a matter of economy9 
drawings made f or one purpose are often placed in a report to illustrate 
another and the resulting clutter of irrelevant details thus confuses 
the reader and presents a formidable appearance to what is usually a 
relatively simpfe problem. 

Simple line drawings are usually preferable to construction-type 
drawings which s how complete 'details and dimensions . By s howing only the 
essential p arts of a subject ,  clarity .is obtained and emphasis is placed on 
the desired part . For example 9 in showing a series of spillway aprons for 
the purpose of c omparing their performance there would ordinarily be no 
need to introduce c onfusing details consisting of expansion3 contraction.3 
or construction. j oints ,, drainage holes ., reinforcing steel , or ground 
contour lines . The most effective drawing would be a sinple sketch showing 
the outline with the e'ssential dimensions

., as illustrated by Figure 6 .  

Most subj ects are best illustrated by the conventional plan9 
elevations .,

and · sections . Occasionally, however ., 
a subj ect may be shown 

more clearly and more eff ectively by using an isometric or perspective 
, drawing . Figure 7 illustrates the ultimate in the use of a perspective 

drawing ., Although a drawing of this type is difficult to prepare ;, it 
portrays in one glance a picture that could otherwise be obtained only 
by long study <ilf a set of conventional drmrvings . Figure 8 shows a simpler 
perspective drawin,g v,hich is also effective and not so difficult to . 
prepare . 

Clarity should be the main obj e ctive in preparing drawings for a 
report . An attempt should be . made to present the subj ect so  that its 
meaning is immediately clear to the reader . If the reader becomes 
confused his interest lags and full benefit of the author I s effort is 
not obtairted . 

The appearance of a drawing has much to do with its success as an 
il�ustration . It should not be crowded to pres ent a mass  of detail in 
a small space

:i 
nor should it be so open that it lacks c oherenc e .  

Figures 9 and 10 . show well-arranged and attractive dravvings . Drawings 
should usually be made for reduction

,, 
for those that have been reduced 

from a larger size  present a neater appearance than those printed 
directly from report-siz e sheets . 

It is often possible to combine several subj ects into a single 
figure ., as discussed in c onnection vvith photographs . Titles for each 
part and for t he entire figure should conform to the criteria given 
f or the photographs . The use of several drawings in a sirrgle figure is 
shown in Figure 6 .  
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Curves should be drawn to a scale which is compatible with the 
accurac'y of the data. To illustrate , curves drawn from data rounded 
off to the nearest 10 pounds per square inch should not be drawn so 
large that the curve indicates accuracy to 1 psi; nor should the 
scale be so small that a 10-psi difference is not apparent . 

Horizontal and vertical scales should, when possible , be identical 9 
to insure easy use . When this is not possible , easy-to-read scales 
should be chosen. In no case , for example, should the scale show 
12 divisions to the inch with the 1-inch divisions marked in increments 
of 10 . 

Curves may be combined with sketches or drawings to save space or 
to make clear the proper use of the curves . In some cases·,, it may be 
preferable to use an entire sheet for a curve . The unused portion of 
the sheet may then be used for an explanation of terms , notations , or 
other abbreviated material . Figure 11 illustrates an acceptable form 
for curves combined with a sketch. 

Figure Placement and Use in Report 

rhe placement of the figures in the report deserves consideration 
since the arrangement finally chosen will govern to some extent the 
ease with which .the report may be handled. $everal factors govern 
proper placement . 

In reading a report for the first time, it is convenient to have 
the figures appear in the text following the first reference to -them. 
There are ,  however , two disadvantages to mixing the text and figures . 
First, it becomes difficult to find a particular figure if it is 
referred to more than once , and secondly, if the report is used as a 
reference the figures are not quickly and easily accessible . 

Another system J-s to place the figures consecutively, in a group, 
immediately following the text material . Thus , the text material is 
in an :unbroken order indicated by page numbers J and the figures are in 
an unbroken order indicated by the figure numbers .  Regardless of what 
use is made of the report , the figures are easily found. 

For either of the placement schemes , the figures should be arranged 
to parallel the development in the text . It ishould be possible by 
scanning the figures and reading the titles to obtain at least a 
general concept of the contents of the report. 

Figures should be thoroughly integrated with the text by referring 
the reader to  appropriate figure at all points at which he would be 
aided by such  reference .  
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Figure 1 

SAMPLE OUTLINES 
TWO METHODS OF DISCUSSING THE SAME MATERIAL 

OUTLINE I • 
Description of Tests 

General· 

Hydraulic Jmp Aprons A, B, C, D, and E 

Effect of sloping floor 

Effect of baffle piers 

Effect of end sill 

Effect of downstream excavation 

General 

Hydraulic Jump Aprons 

Apron A 

Apron B 

Apron C 

Apron D 

Apron E 

OUTLINE II 

_Description of Tests 

Emphasis on 
various parts 
of apron 

Emphasis on 
partic�ar 
aprons 



SAMPLE REPORT OUTLINE . 

SPILLWAY AND EMERGENCY OUTLET STUDIES 

Summary 

Spillway Studies 

Emergency Outlet Studies 

The Models 

.PART I--SPILLWAY STUDIES 

INTRODUCTION 

Sp.tl.llway Design 

1 : 50 scale spillway model 

1 :30 scale emergency outlet model 

Spillway Tests--Preliminary Design 

Spillway design 

Spillway test results 

?Pillway Tests--Recornmended Design 

Spillway piers 

Apron performance 

Erosion tests 

Spillway Operation--Recomrnended Design 

Gate operating schedule 

Spillway rating curve 

The Model 

Results of Tests 

Outlet Scheme A 

PART II--EMERGENCY OUTLET STUDIES 

INTRODUCTION 

Qutlet Design 
' 

Outlet Scheme B--Recomrnended Design 

Figure 2 



SAMPLE-0QFINAL STAGE OF OUTLINE 

Preparing the Figures 

Picture = l j OOO words , in report. 

Use properly, both photographs and drawings .  

Figure must have a utility. 

Figures of two types J data and explanatory. 

Make figures attractive . 

Photographs 

Photos expose investigation to reader. 

Allow reader to judge result s .  

Figure 3 

Plan photos in advance to illustrate important parts of 
investigation . Determine photo angle and s ubject arrangement . 

Enlarge photos if necessary, one large photo more effective 
than several small . 

Sev�ral related photos may be placed on one sheet . 

Title for each photo and for each figure . 

Arrange to  eliminate turning of report . 

Drawings 

Careful preparation es sential. 

Make drawings for specific purpose and eliminate unnecessary details. 

Simple line drawings most effective . 

Use perspective in difficult cases . 

Clarity is main objective. 

Appearance also important . 

Combine several drawings in one figure to save space . 
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A. Flow concentrated. 
Gate l open . 

c .  Flow climbs training. 
wall, Gates 4, 5

1 
6 

open , 

ROSS DAM 

B.  Flow well distributed. 
Gate 4 open . 

D ,  Flow well distributed. 
Gates 4, 3, 2 open. 

TESTS TO DETERMINE ORDER OF OPENING GATES 

Figure 5 



A ,  Flow concentrated, 
Gate 1 open , 

C ,  Flow climbs training­
wall ,  Gate s  4, 5, 6 
open , 

ROSS DAM 

B ,  Flow well distributed, 
Gate 4 open , 

D ,  Flow well distributed, 
Gat e s  4 ,  3 ,  2 open, 

TESTS TO DETERMINE ORDER OF OPENING GATES 

Figure 5 
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FIGURE 8 

• SLOTTED  BUCKET USED  ON  A N GO ST U R A  DAM 
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Screw 

beam-- -- - __ . -H or 1 zontol pipes 
connecting bents 

ST E E L  F O R M S  OF S I M I L A R  

ARRAN G E M E N T  MAY BE U SE D  

N O T E S  

F I G U R E  1 0  

I n v e rt co n c r e te 1 s  p refe r a b l y  p l a c e d  d i re c t  t ram 1 n s 1 de  
b a rre l o f t e r  pl a c i n g  f i rst l i l t  i n  both si d e  f o rm s. 
T h i s  o v o i d s  d e t r im e n t a l  re s u l t s  of o v e r  v , b r o t i o n  
n e c e s s a ry to f i l l  i n v e r t  f r om  the  s i d e s  

2 Tw o - i n ch stop _ boa rd s a n d  s c re e d  stri p s  p r event  c o n -
c re t e  fro m p u l l i n g  away  from f o r m s  w h i l e scre e d 1 n g. ,  
They a re rem o v e d  a n d  the g roo v e s  f i l l e d  w h en con­
crete a tta i n s  1 n 1 t 1 o l  s e t .  

See note · · · - We l ded pipe frame 

W h e re s l o p e  at ba rre l  I S  s t e e p e r  than 5 i n c h e s  p e r  
foot, u s e  of  te m pora ry ,  re a d i l y  rem o v a b l e  s h o r t  pane l s  
may  b e  n e c e s s a ry to  ho ld  i n v er t  sha p e  f r om  b u l g i n g  
At 111 1 t 1 o l  set ,  p a n e l s  s h o u l d  b e  promp t l y  re moved  

- - - -Hor i zonta l  pi pes 
connect i ng bents 

C R O S S S E CT I O N  T H R O U G H  GANTRY 

a nd t he  surfa c e  f i n i s h e d . 

3. Open i n g s  ore l e f t  n e o  r the bottom of o u t s i d e  to'rms  of  
l a rger  s i phon s to pro v , d e  a c c e ss tor  p l ac i ng  and  v , ­
b ro t 1 n g  con c re te 

4. R e m o v a b l e  form p a n e l s  1 8 "  to 24" w i d e ,  tor  the � u t St d e  
f orm a bo ve s p r i n g l i n e  o re l a id on  top o f  b a rr e l  
u n t t l  n e e d e d , t·h e n ,  o n e  a t  a t i m e  o re s l i pp e d  d o w n ,  
tie d i n  p la c e ,  a n d  f i l l e d . 

5. O u t s , d e  f o rm  I S  t o k e n  apart a l o n g  t a t  top o n d  mov e d  
f o  n ew  p o s r t i on w i th d ro g l 1 n e  or c r o n e . 

6 l n S t d e  fo r m s  o re m o v e d  a s  a u n i t  w i th g a nt r y  o f t e r  
p u l l i n g  t h e m  d o w n w a rd a nd  i n w a rd w ith  tu rn b u ck l e s  . 

7. A n c h o r s  sho u l d  b e  f i r m l y  e m b e d d e d  in concrete p o d s  

FO R S ETTI N G  A N D  R E M O VA L  OF  I N S I D E  FOR MS 

or St l l s  a n d  f a s t e n e d  to i n S t de  forms  to p r e v e n t  
f l o a t i n g . 

R E V  

S I P H O N  FO R M S  P R E F E R A B LY L EA V E  I N V E RT O P E N  F O R  H A N D  F I N I S H I N G  

. 5 - 1 - 4 5 

B U R E A U  OF R E C LA M A T I O N  - D E S I G N  A N D  C O N S T R U C T I O N  
R E S E A R C H  A N D  G E O L O G Y  D I V I S I ON 

S H E E T O F  

X - D - 1 1 1 9  
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APPENDIX I 

Articles of Interest on Tech..nical Writing 
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THE PRINCIPLES OF POOR WRITING 

BY PAUL Wo MERRILL 

Mount Wilson Observato,!Z,2 Pasadena 

Books and articles on good writing are mnnerous, but where can 
you find sound, practical advice on how to write poorly? Poor writing 
is so common that every educated person ought to know something about 
it. Many scientists actually do write poorly_9 but they probably 
perform by ear without perceivl.ng clearly how their results a.re achievedo 
An article on the principles of poor writing m ight help o The author 
considers himself well qualified to prepare such an article , he can 
write poorly w ithout half trying o  

The average student finds it surprisingly easy to acquire the 
usual tricks of poor writing . To do a consist,ently poor job9 however_9 

one must grasp a few essential principles g 

I. Ignore the reader. 

II o Be verbose 9 vague, and pompous . 

III. Do not reviseo 

IGNORE THE READER 

The world is divided into two great camps g yourself and others o 
A little obscurity or indirection in vrriting will keep the others at 
a safe distance_; if they get close, they may see too much o 

• 
Write as if: for a diary o Keep your mind on a direct course between 

yourself and the subject ;  don ° t think of the reader--he makes a bad 
triangle o This is fundamental. Constant and al.ert consideration of 
the probable reaction of the reader is a serious menace to poor writing, 
moreover .� it requi.res mental effort . A logical argument is that if 
you write poorly enough3 your readers will be too few to merit, any 
attention w hc:-tever . 

Ignore the reader wherever possible . If the proposed titl.e9 for 
example J means something to you9 stop right t,here , think no further. 
If the title baffles or misleads the reader 9 you have won the first, 
roundo Similarly:; all t.he way through you must write for yourself 51 

I 

not for the reader. Practice a dead=pan technique 9 keeping your facts 
and ideas all on the same level of emphasis with no telltale hints of 
relative importance or logical sequence . Use l9ng sentences containing 



many ideas loosely string together o And is the connective most 
frequently employed in poor ·writing because it does not indicate cause 
and effect J nor does 'it distinguish major ideas from subordinate ones o 
Because seldom appears in poor writing , nor does the semicolon-=both 
are replaced by and o 

Camouflage traJ1,sitions in thought. Avoid such connectives as 
moreoverJ nevertheless 9 on the other hand. If unable to resist the 
temptation to give some signal for a change in thought, use however. 
A. poor sentence may well begin with however because to the reade:J::'9 with 
no idea what comes next 9 however is too vague to be useful. A. good 
sentence begins with the stibj ect or with a phras.e that needs emphasis o 

The lthidden antecedent"' is a common trick of poor writing . Use 
a pronoun to refer to a noun a long way back9 or to one decidedly sub­
ordinate in thought or syntax_; or the pronoun may refer to something 
not directly expressed. If you wish to play a little game with the 
reader_9 off er him the wrong antecedent as bait_; you may be astonished 
how easy it is  to · catch the poor .fish. 

In ignoring the reader avoid parallel constructions which give 
the thought away too easilyo I need not elaborate 9 for you probably 
employ inversion frequently. It must have been a naive soul who said, 
1rwhen the thought is parallel _? le+ the phrases be paralleL � 

In every technical paper omit a few items that most readers 
need to know . You had to discover these things the hard way, wby make 
it easy for the reader? Avoid defining symbols , never specify the 
units in which data a:re presented. Of course it will be _beneath your 
dignity to give numerical values of constants in formulae o With these 
omissions , some papers may be too short ; lengthen them by explaining 
things that do not need explaining. In describing tables 9 give special 
attention to" self=explanatory headings , let the reader hunt . for the 
meaning of P1rO• 

BE VERBOSE, VAGUE, AND POMPOUS 

The cardinal sin of poor writing is  to be concise and simple o 
Avoid being specific, it ties you down. Use plenty o.f deadwood::. 
include many s uperfluous words and phrases o Wishful thinking suggests 
to a writer that verbosity somehow serves as a cloak or even as a 
mystic halo by wlhich an idea may be glorified. A clo ud of words may 
conceal defects in observation or analysis 9 either by opaci.ty or by 
diverting the reader 0 s attention. " Introduce abstract nouns at the 
drop o.f a l;tat,�even in those � where the ma�rrl..tude of the motion 
in a downw?,rd direction is inconsiderable . Make frequent use of the 
words case� characterp condition, f�rmer· and latter3 nature9 s uch, 
�· 

Poor writing, like good football 9 is strong on razzle-dazzle 9 weak 
on information. Adjectives are frequently used to bewilder the reader . 
It isn ° t much trouble to make them gaudy or hyperbolic; at least they 
can be flowery and inexact . 
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11EAIJWOOD 

,Bti-ble � Render to Caesar the things that are Caesar 1 s .  
Poor: In the case of . Caesar it  might well be considered appropriate 

from a moral or ethical poin:t of view to render to that potentate 
all of those goods and materials of whatever character or quality 
which can be shovvn to have had their original source in any 
portion of the domain of the latter. 

Shakespeare : I am no orator as Brutus is . 
Poor : The speaker is not wpat might be termed an adept in the 

prqf�ssion of public speaking, as might be properly s tated of 
Mr. Bru tus . (Example from P. W. Swain . Amer . �·  Physics 3 133 
318, 1945 . ) 

Concise : The dates of several observations are in doubt. · 
Poor : It  should be mentiop.�d that in the case of several observations 

there is room for considerable doubt concerning the correctness 
of the dates on which they were made . 

Reasonable : Exceptionally rapid changes occur in the spectrum. 
Poor : There occur in the spectrum changes which are quite exceptional 

in respect to the rapidity of their advent .  

Reasonable : Formidable difficulties, both mathametical and observational, 
s tand in the way. 

Poor: There are formidable difficulties of both a mathematical and an 
observational nature that stand in the way. 

CASE 

Reasonable: Two sunspots changed rapidly. 
Poor: There_ are two cases where sunspots changed with considerable 

rapidity. 

Reasonable : Three s tars are red. 
Poor& In three cases the stars are red in color. 

RAZZ LE-DAZZLE 

Immaculate precision of observation and extremely delicate 
calculations . • • • 

I t  would prove at once a world imponderable, etherealized . Our 
actions would grow grandific. 

Well for u s  that the pulsing energy of the great life-giving 
dynamo in the sky never ceases. Well j too, that we are at a safe dis­
tance from the flame-licked whirlpools into which our earth might drop 
like a pellet of was te fluff shaken into the live coals of a grate fire . 
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DO NOT REVISE 

Write hurriedly� preferably when tiredo Have no plan; write 
down items as they occur to you. The article will thus be spontaneous 
and pooro Hand in your manuscript the moment it is finishedo Reread­
ing a few days later might lead to revision-�which seldom j if ever � 
makes the writing worse. If you submit your manuscript to colleagues 
(a bad practice) �  pay no attention to their criticisms or commentso 
LateF resist firmly any editorial suggestionso  Be strong and infallible, 
don ' t  let anyone break down your personality. The critic may be trying 
to help you or he may have an ulterior motive� but the chance of his 
causing :improvement in your writing is so great that you m ust be on 
guard • 

?B 



ON ENGINEERING WRITING 

BY DONALD M o  CRAWFORD 

Secretary of , the J o  G o White Engineering Corporation, New York9 No Yo 

On December 10.11 1944.9 the New York Times H!Book Review tt carried a sad 
commentary on the writing ability�of the engin?er�ng profession o Referring 
to the vast number of technical instruction manuals that t he Bell Telephone 
Laboratories has been required to publish recently for the Anny and Navy 
users of its equipment 9 th� � saidg 

lt'.L'he company has discove:red that it is easier to hire a 
qualified editor and teach him what he needs to know about the 
technical terms involved than it would be to take a qualified 
engineer and teach hirn what he would need to know about the a.rt 
of editing and the preparation of manuscript for the printer o lt 

rhe truth of the premise has long been recognized by the leaders of 
the engineering profession9 namely9 that ·.American engineers as a group are 
deficient in the co:mma.Dd of their mother tongue9 both spoken and written9 
and certain of them have. long campaigned for greater attention to English 
in the engineering curricul um. o In hi-s commencement address at the 
Massachusetts Instit�te o.f Technology of 193 7  9 Gano Dunn defined engineer= 
ing as "the art of economic application of science to social purposes"' and 
emphasized the need of the engineer to be able to make his views prevail 
in society9 to persuade and to conteRd o 

However5 few practicing engineers have the time or opport rmity to 
avail themselves of formal instruction to develop thei.r _writing abilityo 

Improvements can be brought about by the individual if he is aware of his 
deficiency and if he i.s willing to correct · it o The following notes have 
been made to assist, him in recognizing some weaknesses that are commonly 
found in manuscripts prepared by engineers g 

lo Have a worth=while subject and something to write , 

Most engineers know what they want to write o Their subjects are 
usually· well defined and the material is generally factual, not entailing 
the plot requirements that so frequently confound fiction writerso Howevera 
in a well=w-ritten article9 the thoughts flow logically and smoothly from 
point to point just as the words themselves flow in smooth order through 
successive sentences and paragraphs o 

2 o State your purpose first and end with a conclus�.£:Bo 

Most of your readers will be busy peqple and you must compete 
.:for their interest against other writings_� many of which may be more 
interesting than yours o Tell your reader.9 if possible in t_he first 
paragraph9 what ttit is all about.I) it much as your favorite newspaper 
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does in opening its articles 9 so that he will not be in doubt as to 
whether or not he wants to read your presentationo If your initial 
statement of purpose interests your reader.9 he will probably read it 
to the end to discover your conclusions o 

I 

The concluding paragraph or sentence should refer in some way 
to the introduction in order to round out the topic .and leave the 
reader with the impression that you have done or proved what you said 
you would o 

The old darky preacher had the right idea when he said about his 
sermons ,, ''Fust 9 Ah tells O em what Ah O se gwine to tell 8 em. Then Ah 
tells 0 em9 and then Ah t,ells D em what Ah told 1 em. 1.t 

3 0 Deline ·your J:erms clearly and avoid _§Elbi�uitL2::£ thei}:11;Wo 

This is most important unless you are dealing only wi.th terms 
that will be readily recognized by all your readers and do not have 
multiple - meanings 1 such as kilowatt=hours and pounds per square inch o 
The words •tplant 1t and "-unittt are often used ambiguously , by engineers ­
as meaning the whole as well as some of its parts and should therefore 
be used only with care . 

Examples of such faulty usage a:::"e as follows g 

"In the East St. Louis plant9 there is a high=octa:ne gasoline 
plant and a dew:axing Elan�. The crude oil is heated in a large heater 
unit 9 piped to a cracking unit consisting of several D ubbs tmits a -· � �== 

ttUnit No. 1 
a boiler unit .  
cont;rol rooiii"°is 

in the Delray plant consists of a turbine unit and 
Boiler water is prepared in a treating �it 9 and the 
heated by � heaters . 11t 

S ubsequent reference to either plan! or unit alone would be 
ambiguouso 

4. Use correct granrrnaro 

The rules of grammar are ,legion but some o.f the most common 
violations by engineers may be avoided by observing the following 
cautions g  

(a) Be consistent with tenseso 

If your narrative begins 9 for example9 with the past tense of 
verbs 9 don ° t change in the middle to the present tense or vice versa .  
If statistics for 1940 .9 ti:show1� something 9 don °t switch lat,er to 
tt:they showed o ft 

(b)  Don ° t mix singular and plural forms . 
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A singular subject takes a singular verb and a plural subject 
a plural verb, but many writers are tripped by this simple ruleo 
For example� 

111It don ° t prove tt is never correct 9 because it is a contraction 
of urr t do not prove o "  

(c) Antecedents for pronouns should be unambiguous and not too 
remote from their modifying pronounso 

"Thi.s 9 
rt n·that9 tt or 1tits tt should only be used in such a way that 

there can be no doubt as to which word is its ant�cedento This becomes 
more difficult when the antecedent is separated from its pronoun by 
more than one sentence or is in a different paragrapho Note the 
ambiguity in the meaning of "its0 in tb_e. following sentence g 

'"The discussion included the Power Company 0 s principal generating 
station and its interconnections 9 its billing methods, and its labor 
rela ti.ans o ,r. � 

Also 9 11� puts _that in the best positiono u 

However9 the repeated careful use of pronouns 9 when there is 
no possibility of misu..11.derstandi:qg their antecedents 9 may serve as a 
valuable cohering force in con.nect::L.11.g the thoughts o 

. ( d) Try to avoid split infinitives o 

A split infinitive results from placing one or more words , generally 
adverbs 9 between 1lllton and the -verb that completes the simple infinitive, 
s uch as ttto quickly recovero 11 This practice9 which frequently produces 
acrimonious debates among writers 9 is generally discouraged but it is 
not always wrong. Sometimes a split infinitive is preferable to a word 
arrangement that suggests stiffness.)) or permits vagueness or ambiguity,; 
for example � 

11'He was assigned to �rsonalll_ direct and s upervise the erection 
of the cat-cracker. 11 

This emphasizes the important word u·personally11 better than g 

'"He was assigned personally to direct and supervise the erection 
of the cat-cracker o 11 (Stiff and awkwardo ) 

Or the following �  

"'He was assigned to direct and s upervise the erection of the 
cat-cracker personallyo" (-Sacrifices emphasis o )  

Ji 



However9 don °t confuse a split infinitive with the insertion 
of adverbs or other words between · the various auxiliaries or parts of 
a compound/verb. The latter is good practice and frequently determines 
the emphasis of the sentence. For example � 

· "'To be completely,: understood" 
11·To have readily been observed" 
ttAre also being given'" 
"'Have .£.nly been developed't 
'�He came nearest to reall.z solving· the problem1t 

"'Values have rather steadiq declined� 
USho'uld _ certainly,: maintain its positionl'f 

are not split infinitives. 

(e ) Place modifying words or phrases as close as possible to the 
words they modify or emphasize. 

To do so makes it easier to grasp the thought and avoids ambiguous 
or stiff and awkward expressions . 

"'Is t he best surface measure of temperatureu 

should be 
tt'J:s t he best measure of surface temperature'�· 

since ''surface temperature"· is the thi.ng to be measuredo 

The position · of modifiers frequently controls the - emphasis and 
meaning 9 as illustrated in the preceding paragraph9 and hence they 
should be carefully placed . Note the di.fferences ,in emphasis and 
meaning in the following g 

"Only he cleaned 

''1ie only cleaned 

11:He cleaned only 

( .r )  Avoid final 

the condenser 

the condenser 

the condenser 

prepositions. 

tubes O n: 

tubes . "' 

t·ubes. 11 

· A preposition at the end of a sentence is not necessarily incorrect. 
In fact 9 one is sometimes effective9 but more often a final preposition 
is superfluous or awkward, as illustrated by the sentences g 

ttA preposition is not a good word to end a sentence with. �  

ffWbat do · you want a book to read out o f  from for?tti 

(g )  Use words correctly. 

Certai.n words which· are similar in . form have come by usage to have 
special meanings which are sometimes confused g • 



•�Ecomonic11'--pertaining to man ° s living o 

11Economical 11=-:pertaining to thrift or· economyo 

11'Periodic11==pertaining to a period of time or cycle o 

ltiPeriodical"==pertai.ning to a publication issued at intervals o 

Incorrect words 9 of course9 should always be omitted, such as 
tt:irregardless0 (a bastard word-=erroneous attempt to say "regardless•t 
or "irrespective�) . 

5 .  Try to write in an attractive style. 

Wholly apart from grammar and without violating any of its r·ules .11 
an article or paper may be dull 9 monotonous 9 and uninteresting if 
careful attention i.s not pai.d to the manner in which the sentences are 
put together. 

Some engineers never try to write anything more t han a series­
of simple declaratory sentences " These can be just as dull to mature 
minds as a series of kindergarten sentences 9 such as g 1'-The dog saw 
the cat . The dog ran after the cat. it: 

The choice of style will depend on the interests of the intended 
audience J but no engineering reader enjoys repetition9 monotony9 
redundancyJ verbosity9 or an obviously incorrect statement or expression . 

(a)  Be naturaL 

Try to use language with which you are familiar . Avoid 
expressions that are pedantic9 ponderous 9 or colloquial . 

(b )  Avoid monotony. 

11The 11 at the beginning of two successive sentences is generally 
enougho Don 3t use three initial ltthe 6 s tt except for deliberate emphasis . 
Find some other way to start the sentence 9 as by shifting a phrase 
expressi.ng time to the begi.nning9 in order to avoid that cause of 
monotony. 

( c )  Be  brief, omit unnecessary wordso 

Brevity saves time for the reader and aids coherence o Long 
sentences and long paragraphs 9 though sometimes desirable J) create a 
slow tempo and are not conducive to quick comprehension of the ideas 
you wish to convey. However,11 even · short simple sentences can become 
monotonous and no one style should be ove!'W'orked . 

Quite frequently9 some words or phrases ca..l'l be omitted. without 
any loss of effect or meaning 9 for example g 

33 



"'It should be noted that. 11 

ttObviously11• ( this might be construed as an insult to your reader O s 
intelligence . )  

( d) Avoid repetition . 

Find synonyms when you are tempted to use the same word mor'e than 
once, particularly in the same or near=bY sentences . If you wish to 
call at tent ion to the results of some ll_figures 9 u: ref er to them variously 
as 11 statistics j

11 1t.calculations 9 ° 11computations 9 11' and what they 11show 9 tt 

ttindicate, tt "demonstrate,9
11 but preferably vary the form of the 

conclusions 9 too . 

Don ' t  say the ·same thing twice unless you are summing up as in 
a conclusion . If necessary to repeat the thought for emphasis 9 state 
it in different words 9 unless you would rather gain in clarity what 
you lose in attractiveness . 

Avoid redundance or unnecessary :repetition o.f words or phrases · 
having similar meaning, s uch as the following g 

ttCo-operate togethern· 

11·Potential pos.sibilities 1• 

11The very identical thing itself . ". 

(e ) M ake clear statements , avoid ambiguity. 

Wherever a choice exists 9 use words of specific rather than 
general meaning9 1.norder to prevent doubt in your reader 0 s mind as to 
what you wish to convey. 

(f)  Avoid parenthetic expressions. 

A number of parenthetic expressions or clauses in apposition are 
undesirable . -They are only ,moinentary distract.ions :, they are frequently 
annoying J and they interrupt the smooth flow of thought toward t,he 
desired conclusion. The sentences should be broken up and rearranged 
without too many thought,s :i.n a single sentence. 

. In his essay, 111The Awful German Language l) it Mark Twain illustrates 
from classic German literature how annoying this .form of expression 
may be when carried over into English. . It reminds him of the dentist 
who secures your instant interest in a tooth by gripping it with his 
forceps �  and then drawls through a tedious anecdote before giving the 
dreaded jerk.  ttParentheses in literature and dentistry are in bad 

' taste . n· 



(g )  Get the main verb in early. 

The German language has a way of stringing out clauses and 
phrases and making the reader wait for the last few words of a 
sentence to find the principal verb . Though perfectly good German9 
such expressions are awkward in English o The verb should appear 
early in the sentence9 leaving the object of the sentence for the 
climaxo For example � 

'"As a highly desirable procedure supplementary to the use of 
existing records 9 whether prepared by governmental or - other agencies9 
aerial photography to determine the conditions on the side � use�. " 

Here the entire principal clause with the subject and verb in 
normal order should have been advanceds but there are too many sub­
ordinate thoughts. Instead9 it might be written with an additional 
verb9 as follows g  

"Aerial photography � become a highly desirable procedure 
supplementing existing records_9 whether made by governmental or other 
agencies9 and � � at Cheyenne to determine the conditions on the 
site o !t' 

(h ) Be logically consistent. 

Use connecting words and phrases to afford smooth transition 
from one thought to another and to keep up the interest . In opening 
sentences or paragraphs with new thoughts9 connecting words such as 
"furthermore 9 

11 1tnotwi thstanding 9 �, ''in addi ti.on to 9 11' "despite 9 11' 

11anothers-
11 and phrases relating to that which came before or follows9 -

help to avoid j erky narrative or argument and aid in coherence . 

(i )  Use balanced or parallel construction . 

Clarity and qui.ck understa.11.di.ng are aided by balancing similar 
parts of a sentence . Sentences should be rearranged if the arrangement 
is such as to cause a reader to reread in order to determine the 
meaning; for example, 

"The natural-gas situation from the economic viewpoint with 
respect to the number of wells seems to be that the maximmn. already 
has been reached and wi.t,h output dimini.shing steadi.lyo 1t 

mi.ght better be rewritten to read 

1rFrom the economic viewpoi.nt9 it appears that, the maxi.mum 
number of riatural=-gas wells has already been reached and that their 
output has steadily been dimi.ni.shing. n: 

6 0  Distinguish fact from opinion� 

Engineering facts are generally recognizable but the conclusions 
to be d�rived from them are often debatable . _ Hence it is i.mportant to 
make clear the line of demarcation between the uncontested facts and 
your opiniono 



- . 

7. Use tabulation and indentatiop where clarity or legibility 
may be improved. 

Engineering articles frequently lend themselves to outline form 9 
point after point 9 and the numb ering of paragraphs or sections is · 
sometimes desirable. It is certainly p referable wh�n describing or 
enumerating a list of items 9 to write them in tabular form , rather than 
to string them out in sentence or paragraph form. Likewise., the use 
of indentation by varying the width of margins serves to call attention 
to quotations 3 topic headings 9 or variations in emphasis. 

How much clearer it would be to tabulate and rearrange the 
following properties of modern lubricants instead of running them 
together in one sentences 

"Modern lubricants must have high film strength 9 high resista.nce 
to oxidation 9 not form sludge in the engine9 no bearing co rrosion ., have 
a low oil consumption in the en-gine� low pour test  (wa.x=free ) 9 high 
viscosity index9 and low increase in viscosity during use. 11 

8. Be careful of punctuation. 

Some of the rules of punctuation are .j ust as absolute and 
unvariable as the rules of grammar. However� there are many instances 
where the .use of punctuation is optional., particularly in open style 
which is direct and relatively simple. Most engineering writers a_re 
naturally inclined to a direct and informal style of writing and 1 open 
punctuation ' is natural for them. The modern trend is a practical one. 
All punctuation which is not essential is omitted unless it aids in 
unde rstanding or reading the sentence3 as in indicating the end of  a 
subordinate thought 9 or a place where a reader would drop his voice 
and pause if reading aloud. 

· · 

Innocent appearing little commas can change the meaning of a 
phrase9 if omittedy as for example � 

"There was a severe shortage of structural steel,, lumber and 
building materials .9 rayon materials and machinery and other accessories. 11 

Does "machinery" mean "rayon machinery" ? If so J a CS)mma should 
follow "machinery°,� otherwise the sense is entirely different . 

Abbreviations� if used.I) should ·conform to engineering standards� 
such as the "American Standard Abbreviations for Scientific and 
Th.gineering Terms." 

9. Use illustrations where possible. 
-

Photographs or other graphic aids such as charts or diagrams are 
fundamen tally interesting and should be included -where possible. They 
improve the appearance of the printed page by breaking the monotony 
of solid text. Most engineering articles are based on something which 
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can be represented .by picture or diagram 9 and one or more such 
illustrations should be regarded as indispensable to an article. 

Charts or .drawings should be drawn in such a way as to be 
readily understood. A clear title should appear on the cha rt or in 
the caption9 and calibration units should be clearly identified. 
Lettering should be large and clear enough to be read from ·a reasonable 
distance • 

If a number of li.nes or areas on the drawing a re to be 
distinguished9 careful attention should be given to the possibility 
and probable method of reproduction. Although the use of varied colors 
appeals to the eye 51 it is practical only on the 9riginal in most cases 9 
as engineering articles a.re seldom reproduced by color process . On 
the other hand if reproduction is likely9 i t  will probably be in black 
and whi teJ in which case chart lines must be identified by symbols.9 
and areas dis tinguished by various fo rms of crosshatching or Ben Day 
effect o This is  doubly important if the chart may possibly be  proj ected 
onto a screen or photostated .  Lines must  be bold and heavy- eriough to 
stand out and yet not close enough to run together in reproduction. 

The subj ect of engineering writing and hints to engineers who 
wish to express themselves on paper presents many- facts. However,11 
engineers are not immune to the same requirements fo r quality of style 
that confront writers in other fields . These may be summarized as � 

Uni ty=--having as far as possible a single subj ect for every 
sentenceJ pa ragraph or chapter. 

Mass--distributing the mass of · material over the ·various parts 
of the a rticle in proportion to the emphasis which each should receiveo 

Coherence�tying the -various thou ghts together by over-reaching 
pronouns j references from one paragraph to another.:i and indications 
to the reader  that he should carry in his mind what he has read. 

Before the war3 a number of the larger companies and professional 
societies offered courses in engineering report writing to their 
employees or members in order to supplement their more formal training. 
These cou rses were extremely useful2 s timulating .:1 and generally well 
attended. It is hoped that the co��ses will be restored and that 
er,i.gineering curricula will be s trengthened in this directionj) so  that 
eventually the average engineer may be able to express himself more 
creditably in writing .  Engineering wri ting ,11 which i s  the only way 
an enginee r can tell his public what he is  doing 9 is something to t ake 
care of 9 and it neects care now • . 
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BASIC ENGLISH FOR SCIENCE 

BY TOM BURNS HABER 

Departmertt of Engllsh9 Ohio State University 

The following letter ( e-vidently not written to be posted) I found 
in the English notebook of one of my students in Freshman Composition & 

To The Authors of ! Textbook of Botany g 

' nAs a student, in the botany course -which is given at our 
university9 I have become familiar with your textbook and work= 
book which are . us�d in connection wtth thB courseo I wish to 
inform you that I am having a great de.al of difficulty with 
botanys and I believe your books are largely responsibleo 

19The purpose of bot-any 9 I believe51 is to acquaint the 
student with the different types of plant life and to help him 
unde rstand the grow-th ,and structure of plants o In my estimation 
A Textbook of Botany defeats that purpose o  The average student 
is los t  in the maze""°of difficult, and highly technicaJ. language 
of your text and in the complexity of the demonstrations and 
problems in your workbooko For example 9 in describing the begin= 
ning of a leaf you state hat 1 development of a leaf begins with 
the proliferations of a primordium 9 �.�:without any previous hint of 
what a primordium is i 

11As a result, of your heavy treatment o f  the subj ect9 botany 
is dreaded and disliked by t�e maj ority of �tudents on this 
campus. Many have failed the course because of this dislike== 
for which your boring textbook is largely responsibleo You have .9 
in the eyes of many students 51 attached a stigma to the useful 
science of bota:rw o Ii 

The evident sinceri.ty of this lette r,, I hope it will be agreed� 
entitles it to a fair hearing. ·what college freshman has not at some time 
or another felt a similar protest rising within him as he .tried to advance 
through· the=- maze of language between him and the subj ect he was �tudying? 
The writer of the above letter may pa:;is her course in botany and give the 
lie to her fearso She may even go on to like botanyo But what a pity 
that she must  arrive in spite o f  the language in which her textbooks are 
written. Much has been said on the t.eachers rr side of the difficulty 
instructors of  physi.cs ,i of botany 9 and of  chemistry have in getting 
their students interested in these branches of  scienceo Perhaps the 
maii;i reason lies not in the students I dislike for the subject, itself but 
for the language in -wh ich the subject is  p resented to them o 

Too many college texts in s cience are burdened with an 
unnecessarily heavy style. The use of essential scientific words makes 
for economy; certainly the author is not expected to eschew them to 
the point o f  repeating long definit,ions. But vvhy cannot he occasionally 
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use "growth 11 instead of his beloved 11proliferation11 ? "Chain of 
events iw inst ead of 11 series of concatenations ¥¥ ? iiscali.ng off" instead 
of 11 desquamation"? It would seem that s ome authors o f  s econdary 
science texts think th�t unless they write in the style of Herbert 
Spencer I s definition of evolu tion9 they c annot impress their readers 
with the importance of ;their subj ects 9 as if  what is stated simply · 
cannot be  worth learnitjg. Clear exposition is a craft which scientific 
writers ought to regar� as highly as the validity o f  their ideas . 
Generally speaking� they s eem not to be awa.re of its exist ence , or9 if 
they are3 acknowledge it by keeping as far as  possible from it�after 
the example of Professor Longbpre j) who used to open his scienc e  lectures 
each quarter with this warning9 the ortly intelligible s entence in his 
discours es g 11 1 do not intend to make clear to you in twelve weeks 
what it took me fifty years to learn. 11 

The style of Professor Longbore and his ilk is probably the result 
of a passive rather than an active state of mind. As one turns the 
pages of a ponderously written text in college zoologyJ for example 9 
he begins to wonder whether the author may not have dri fted into his 
style merly by following the c ours e  of leas t resistance. A polysyllabic 
style i s  a lazy style. · It is easy to master the learne d jargon of 
any science:1 and mastery of the j argon is too often mistaken by 
publishers 1 readers for mastery of the subj ect o  nEasy writing makes 
curs ed hard reading 9

11 observed Dick Sheridan; and although laborious 
writing is not gua�anteed Eer se to make e�sy readingJ it has a · good 
chance to

9 
if the writer knows what he wants to say and tries hard 

enough to say it. My point is that it is downright hard work to express 
scientific concepts in a clears mature style. And yet texts written 
for college students ought to be worth that much effort . 

For some writ ers ll no doubt !! there is a fascination in the weighty 
language of  which my student complai ned. Thus the trap is baited and 
s et for the author 1 s complete undoing g he lets words take the place 
of thought . He  has seen these splendid terms so  often�  they were right 
to him in the books he reado Are they not as good in his own? He 
does not stop to ask what the words really mean

9 
how he expects his 

reade r to iY).terpret thern o If  by any c�ance a conscientious student 
narrows his eyes and carefully examines this lingo» the result is usually 
a feeling of dismay like that express ed in the letter at the b eginning 
of  this article o 

Is there J> for example.9 any reason why a book in psychology should 
be written in this style? , 

11Tlie apperception of self=motivation is a psychological fac t .  
A concomitant phenomenon is the consciousness that the origin of this 
motivation is internal and not external. " 

Is not this what the writer means':? 

11 The mind is conscious that it is self=moving; and at the same 
time J that the motion comes from within its elf. 11 
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The last s entence I have .is written in Basfo English o  This 

simplified English ought to have an especial appeal to scientific 
writers because its discovery was analogous· to the procedure of the 
scientist s eeking ·basic principles i.n. the natural world. The 
originators of Basic English_q sifting the thousands of words in our 
language9 isolat.ed 850 indispensable terms by which the meanings of 
the others could be  expres sed. For sci ence an additional list of 100 
words �s provided o 

The methods by which the Basic word list was determined can be 
tested by anyone who takes a di.ctior>..ary in his hando He will find in 
reading definitions that certain words keep returning time after time­
usually little words such as �9 g.et9 �9 be9 thf.ng9 �.ll true9 
goods together with necessary conjuncti.ons and preposi.t,ions o Thes e 
words and others . of thei.r kin4. are the basic vocabulary of  our 
language o They make a restrict�common gr·ound on which it is pos sible 
for writer and reader to meet with the least possible cha_nce for 
confusion or mistake . In its indt1ctive origin.o as well as in its 
purposes 9 Basic English is scienti.fic �nglish . 

It. is not urged here that all writers of college texts in sci ence 
adopt at once the Basic English voca.bulary o The Spartan s implicity 
of Basic9 though it is the hand�rnaiden of truth9 does not alwa.ys serve 
other ideals as faithfullyo Vari ety and subtlety9 for example ,9 are 
not main properties of Basic o These ·virtues and other qualities of a 
pleasing style ought not to be lacking f'rom the books our science 
students reado Nevertheless Basic English could have a tonic effect 
upon these books . It could dispel much foggy thinking9 which is the 
real cause of bad writing o If an author thought in Basic firs tll he 
would not write 11heliotropic inclination toward the illuminating source. " 
He would s ee that the meaning of his first word is repeated ·needles sly 
in the five that follow and mi ght decide that h.is whole phrase could 
be put thus g ttturning in the direction of the light 11=-which is good 
science and good Basic o  No one can compose in Basic withJut having 
in h.is mind a pretty clear idea of  what he wants to say� There are no 
superfluous terms in Basic to get between him and his manuscript . He 
will often be  reminded that between his idea A and the words B that 
represent it there ought to be  the same relation as between an obj ect 
a held before a mirror �.nd its reflec tion b o  A true refiection requires 
a good mirror. Basic English has the makings of a good mirror because 
its vocabulary is  level and impersonal=·=a plane reflector o Even though 
the scientific writer makes use of a larger vocabulary9 if he keep 
firmly in mind Basic equivalents as he composes his sentences .9 his 
writing will gain clearness :, -ll'rha.tever words he f'inally chooses. And 
his readers�=his students or his peers=will call him blessedo 

But there is another field of scientific writing where the need 
for Basic English is far more pressingo I mean the scientific books 
and magazines printed in this country and Great Britain o A great many 
foreigners before World War, II  were coming into English via Basic . 
Now as an international language Basic is  gaining steadily in general 
esteem everyvlfhere . Public interest in  it was greatly stimulated by 
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Winston Churchill I s ardent approval of Basic at Harvard i.n 1943 . No 
artifi.cial language can meet the stern needs of an international tongue 
as Basic English can. First 9 it has behind it the compelling prestige 
of the ·Anglo=Saxon tradi.tion; _it 18 looks 11 like English and it is English.ii 
the vital heart and core of the language of Shakespeare and Jefferson. 
Basic is easy for the non=English speaker to learn o A few weeks 1 

steady effort under skilled direction can make an intelligent foreigner 
at home in written and spoken Basico The demand for books i.n :&sic .!I 

both here and abroad9 is on the upswing . It is one sign of the world= 
hunger for unity and commonalty among the peoples of our shrinking planet o 

In satisfying this hunger the place of science is nothing les s  
than strategic o It remains for s cience t o  ·recognize some o f  the 
practical aspects of its positiono Science9 as an international agency ,1 
must create or adopt an international tongue o The scientis t  today is 
faced with the problems faced by English traders Soo years ago as they 
carried their goods and ·thei.r language into the Seven Seas . Through 
necessity .ii between them and their brown=0) black-,. and yellow=sk:i.nned 
customers fJ a species of i.nternational language slowly developedo The 
barbaro-q.s pidgin ( 11merchant 11 ) English of the Far East is a natural 
phenomenon brought i.nto beirig lDy the needs of men groping toward each 
other U s  minds o These needs are a hundred times more imperative today o 
The very existence of the race may depend upon our finding right 
answers to thE:m o ScienceJl like trade .9 now has the earth as its province. 
More . fortunate than t:rade.9 science does not .have to await the development 
of a crude9 mass=•made English. A s cientifically evolved speech is at 
hand; in the words of Mr. Churchill9 iia, very carefully wrought plan for 
an international language 9 capable of very wide transacti.ons o 18 

It is a truism to say that' the great impetus felt by scientific 
research during the past. five years will continue and accelerate. 
Parallel with this step�up of activity in the ran_lrn of the scientis ts 
is a keen public concern about . what they are doing o Jet.=propelled 
aircraft and a tomic bombs have drawn the fearful attention of eireryone 
to the laboratory of the techniciano This public interest cannot be 
written off as mere curiosity o  We are hearing it said on all sides � 
Why:i if the scientist is so  expert in devising the machines of death 
and destruction.,, why cannot he turn. his talents as effectively to the 
service of humanity? This protest is  admittedly naive g Burbank and 
Edison were scientists o But the protest still stands o Its ultimate 
meaning is that everyone the ;world over wants to know what the 
scientist is about . 

Modern science has therefore a. vast new social responsibility 
which i t  cannot ignore o - '11he day of unadulterated 11pure 11 research is 
about overo Even though the scientist may not9 like Terence.I' agree 
that 11Everyman 1 s business is my business o 11 Everyman is telling the 
world and himself that 11The s dentist  1 s business is my business o  11 

And Everyman pays the ta..xes and makes the grants that keep the · 
scientist goingo Everyman is a Chinese farmer9 a Chicago businessman 9 
a French taxi driver.I' a Greek fisherman:i a Russi.an fur dealer o All 
these are invading the hitherto sacred confines of the technician 1s 
laboratory o And they have a right to do soo 
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In practical terms this means that the ;findings of the technician 
must be  put on paper. Books must b e  writ ten J articles contributed t o  
scientific and lay j ournals o At present the chances are twenty to · one 
that the native tongue of our hypothetical scientist will be English . 
Why should h e  not addres s himself to his world�wide audience in a truly 
international language==Basic English? 

Basic is surprisingly easy for the English user to learn. With a 
little experience a copy writer can translat e a full=English draft into 
Basic about as r a pidly as he can compose • . It is most desirable.s of course J 
that the scientific writer prepare his own Basic version of his books and 
articles. Thus the thoughts of  such authorities as Sir James Jeans � 
J o  B. s .  Haldane9 Walter S .  I.andis 9 and Sir Arthur Stanley Eddington could 
go directly t o  the minds of men all over the earth ��thout · the warped 
meanings and false emphases that lurk in translations o 

In facilitating the direct communication between the writing scientist 
and his unive rsal reader.9 the American An.d British s ci entific Journals have 
a place of unique importanceo  Their large circu:lation is a token of the 
immense service they can render to science and to humanity. By the use of 
complete articles in Basi.c English and by special Basic editions and 
supplements �  they can directly interpret the 'findings of modern science to 
a circle of readers that in a very true sense is world=awide. In so doing 
they will be  as suming their share in the large responsibilities borne by 
science in the world today. 

I wish to conclude by submitting a brief specimen of Basic translation. 
The original,11 which follows .9 was chosen from Sir Charles Lyell 1 s well= 
known Progress  of Geology g 

11 ( 1 )  For more than two centuries the shelly strata of the 
Subapennine hills afforded matter of speculation to the early 
geologists of Italy:, and few of them had any suspicion that similar 
deposits  were then forming the neighboring sea.  ( 2 )  Some 
imagined that the strata9 so rich in organic remains .9 instead of 
being due to secondary agents ,, had been so created in the beginning 
of things by the fiat of the Almighty . ( J )  Others asc ribed the 
irribedded fossil  bodies to some plastic power which resi ded in the 
earth in the early ages of the worldo (4 )  In what manner were 
these dogmas at length exploded? ( 5) The fossil relics were care= 
fully compared with their living analogues 9 and all doubts as to 
their organic origin viere eventually di:s:pelled. -( 6) So 9 also 9 in 
regard to the nature of the cont,airi.J.ng beds of mud» sand,11 and 
limestone g those  parts of the bottom of the sea were examined 
where shells are now b ecoming annually entombed in new deposits. 
( 7 )  Donati explored the bed of the .A.driatic ,; and found the 
closest  resemblanc e b etween the strata th�re forming and those  
which . constituted hills above a thousand feet high in various 
parts of ' the Italian peninsula o ( 8 )  He ascertained by dredging 
that living t estacea were there grouped together in  precisely the 
same manner as were their fossil analogues in the inland strata9 
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and while some of the · recent shells of ·the Adriatic were 
becoming incrusted with calcareous rock9 he observed that 
others had been newly buried in sand and clayi precisely as 
fossil shells occur in the Subapennine hi,lls o 

11 ( 1) For more than 200 years the shell layers of the small 
mountains near the Apennines had been a question for discussion 
among the persons in Italy who first became interested in the 
science of the earth 1 s history as recorded in beds of rocko' 
(la )  Only a irery small number had any idea that like deposits 
were then forming in the nearby seao (2) Some had the i dea that 
the rock layers 9 which had in them a great amount of the dead 
substance of things once living-9 had been made not by the 
decomposition of those things 5 but by an order of the Almighty 
when He made the ·earth. (3 ) Others gave the explanation that the 
plant and animal bodies in the stone beds were deposited there by 
some force of swelling and contraction which was in the earth in 
its early days . (4) In what way was the demonstration made at 
last that these ideas were false? ( 5 )  An exact comparison was made 
between the stone plants and animals and the living ones like them� 
and all doubts that the stone forms had come from living forms . 
were put away at last o (6)  The same fact was made clear about 
the substances in the sea=beds of earthJ sand� and lime stone 
(stone having a great amount of chalk ) g  tests were made of those 
parts of the sea=floor where shells are now year by year being 
covered over in new depositso ( 7 ) Donati took samples from 
different par�s of the bed of the Adriatic and made the discovery 
that the layers forming there were very much like those which 
made up small mountains over 19 000 feet high in different parts 
of Italy itselfo (8) He made the discovery by taking up samples 
from the seafloor that living testacea (a  species of small shell= 
covered animals ) were there g1·ouped together in exactly the same 
way as were their like stone forms in the inland layers, and at 
the same time some of the new shells in the Adriatic were being 
covered with lime=stone ·rock9 he took note that others had been 
newly coveredTy'°'sand and sticky earth,q exactly as the stone= 
covered shells were9 in the small mountains near the Apennines . 11 
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WHAT 1 S WRONG WITH ENGINEERING REPORTS? 

In the course of engineering progress we have steadily improved 
the technical caliber of engineers. But at the same time most of them 
have been given far too little help J either by precept or by example,  
in  making corresponding improvements in the relationship between 
engineering and the people who should use its findings.a 

In many cases the engineer ' s  principal means of introducing or 
exp1aining his results has been t};lrough written reports . The diffi­
culties he has with such reports a re typical of those he experiences 
in all of his contacts with people outside engineering .  Concentration 
on purely technical subjects has made the average engineer an nntrained 
amateur in putting ideas down in clear=cut, understandable , language. 
The unfortunate consequence is that our manner of presentation leads 
others to infer that we are confused in our engineering thinking o , 

let ' s  take a closer look at our engineering reports o They are 
of  two kinds--one to recor� engineering progres s, the other to present 
an idea or engineering recommendationo They go to different kinds of 
people, but each is highly important. Many of us dislike reading 
reports , let alone writing them. Yet many time� they represent the 
principal end product of months o f  skillful and creative work. Their 
contents may be a distinct and important contribution to engineering 
knowledge, and may point the way to · Significant advancements •o • but 
what does the average engineering report look like? Well9 it is 
probably a reasonably accurate facsimile of the hundreds of other 
reports that have been prepared over the last twenty years or so.  
Outside ,  it has the same drab cover o. . appar.ently the duller and less 
attractive, the better .  Inside it is probably reproduced on cheap 
paper, by means of Qne of the less satisfactory methods of  duplicating . 
Little attention has been paid .to margins , heading 3 spacing and similar 
factors of physical arrangement. Yet those very physical characteristics 
can do much, either to convey the actual importance of the report .or,11 
if neglected, to destroy any feeling of valueo 

But how about the material inside the report ? For one thing� 
there is little help for the man whose time is limited3 but who still 
should be made acquainted with the principal findings reported. Charts 
and curves generally require considerable study t9 dig out their 
significance., Photograp hs or other illustrations often are insufficiently 
identified, \·$� that the reader.9 unless he is an expert 9 doesn 1t know 
what to look for, or what particular point is being illustrated, without 
studying the entire report. Too muc� dependence is placed on inference, 
rather than direct statement, to get the point across . Instead of 
being pointed up and emphasized9 important facts and conclusions are 
frequently buried in a mass of detail. ' Little attempt is made to sum 
up and interpret the overall significance of the findings . Yet the 
information is valuable, complete and.9 in many instances 3 in advance 
of any published materialo But it is too uninviting9 and it is too 
hard work to �ig out the important facts . 
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Nevertheless these same reports are expected to act as our 
ambassadors in absentia. They represent us . We send them out unmindful 
of their forbidding countenancej their unkempt appearance9 their com­
plicated jargon and their awkward manners . Is it any wonder our day 
in court is not always successful?"�From a paper by Jo C .  Zeder3 
chairman of the Engineering Board9 Chrysler Corp . 3 presented at a 
recent meeting of the Cleveland Section of SAE.--Published in Machine 
Design, February 1946. 

I 
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Engineering and Geological Control and Research Division 
Field Trip Report No o 235 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

To : Chief Engineer 

BUREAU OF RECLAMATION 

February 26, 1947 

Through Chief�· Engineering and 
Geological Control and Research Division 

From : Co Wo Thomas , Engineer 

Subj ect : Measurement of irrigation water on Yuma Proj ect o 

l o At the request of regional representatives 9 I attended a 
conference and inspection pertinent to the above subject while at 
Yuma, Arizona, conducting tests on the air=admis sion mechanism of 
the 96-inch flap valves at Gila Pumping Plapt 3 Gila Proj ect o The 
.results of  the air�admission tests are covered in a separate reporto 

2 .  A brief conference was held· in .the office of Mr. Wo A.  
Boettcher, Superintendent 9 Yuma Project9 · during the afternoon of 
January 9, 1947 . A hasty inspection of typical canals .9 laterals , 
farm ditches , and appurtenant structures on the project was made 
latero Those attending the conference were Mr. Co  Lo Sweet, and 
Mr o T .  Lo Steele of the Regional Operations and Maintenance Office.9 
Mr .  E o  A. Haley of the engineering office, Yuma Proj ect , Mro Ray 
G .  Sparling of  Sparling Meter Company9 Mr .  BoettcherJ and myself f 
Mr .  Boettcher did not accompany the party on the inspection. 

3o The main points of discussion at the conference were that 
in the history of the proj ect water measurement and control has not 
been considered important except on the main canals , but at present 
th� water users and the proj ect are very desirous of getting accurate, 
totalized, measurements throughout the system9 particularly . at the 
· farm turnouts � The drainage problem and the year=by=year tncrease in 
scarcity of water make it necessary to institute· a system of control 
and accurate measurement .. Also9 now that the Colorado River water 
is clear, less land can be covered with an equal flow in . a given -time 
than was possible with muddy water .. This implies to the consumer 
that he is now receiving less water than in the past and he demands 
an increased amount .. Being without an accurate system of measurement 3 
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the project finds itself in the position of no defense. Although 
the amount of water delivered at present is apparently the same as in 
the past, no accurate records are available, hence no positive proof 
to the individual that the deficiency is due to clear water rather 
than r educed deliveries • 

h .  There are approximately 2 , 000 farm deliveries on the 'project, 
each of a capacity of approximately 15 second-feet. These deliveries 
are accomplished principally through turnout gates and culverts of 
30-inch base by 36--inch height with fillets in the corners,. There· are 
some culverts of 33-inch ID concrete pipe and a few of wood 
approximately 3- by 3-foot. An impeller type of measuring device with 

, totalizing. dials co1,1ld be easily adapted to this type of turnout. 
Mr. Boettcher stated that consideration has been given to such devices 
and the water users had indicated further study should be made with 
a view of including them in the proposed rehabilitation program for the 
project providing substanti?-1 equipment could be ,provided and protection 
from moss  could be accomplished economically. If these requirements 
could be met the installations should be inc.luded in the main canals, 
laterals , and farm turnouts. 

5 .  Conclusions. The following conclusions are a result of the 
brief conferertce and cursory inspection ;  

a �  Definite recommendations must await further study of the 
problem � . In view of the proposed rehabilitation program and the 
desire of- 'i"kle ·water ·users for adequate control and� accurate delivery 
of , water such a study slilou1d be made in the nea:r- future .. i,n order 
that recommendations may be included ih the program , 

b �  In considering the various means of accomplishing water 
measurement on the project, standardization of equipment or methods 
should be sought so far as is practicable with the varying require­
ments of head loss to be met � This would result in economy of 
operation and maintenance and should not be difficult since the 
turnouts are well standardized in respect to dimension and capacity. 
Siphons and culverts on the main canals and laterals , and the farm · 
turnout culverts provide structures in which propeller type m�ters 

. and totalizers might be econom:i,cally placed. Such equipment, 
suitably protected from moss ,  would pro�ide accurate, totalized 
measurements throughout the entire system and should be carefully 
considered when recommendations are made • 

CC-Reg.Dir., Boulder City, Nev. 
Supt . ,Yuma Project,Yuma,Ariz. 

I 

BC-Canal Engineering Division 
R. F.Blanks 
J .E.Warnock 
C.W.Thomas ( 2 )  
Geology files 

( Sgd. )  C .  W. Thomas 
By D. M. L. 

NOTEDg ; Mar 20 19L.7 
(date) 

L.8-

Walker R. Young 
Chief Engineer 
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Writing 'the Technical Report 
J .  Raleigh Nelson 

SUGGESTED READING 

Notes on the Composition of Scientific P�pers 
Clifford Albut Macmillan, 1923 

_The Art of Plain Ta[Lk 
Rudolf Flesch Harper, 19h6 

On the Art of Writing (V) 
Arthur Qui�ler-Couch Putnam, 1928 
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R E P O R T A P P R A I S A L  C H A R T 

T h i s  a p p r a i s a l  c h a r t i s  i n t e n d e d  to a s s i s t  y o u  i n  p l a n n i n g ,  w r i t i n g  a n d  e d i t i n g yo u r  o w n  
r e p o r t s  o r  i n  i n d i c a t i n g  t o  o t h e r s  t h e  s p e c i f i c  we a k n e s s  o f  r e p o r t s  s u b m i t t e d  t o  y o u  f o r  e d i t i n g. 

B e f o r e  a p p r a i s i n g  a r e p o r t ,  b e  s u r e to d e t e r m i n e  i t s  e x a c t  p u r p o s e . W h a t  r e s p o n s e i s  
d e s i r e d  f r o m  t h e  r e a d e r  - o r  r e a d e r s ?  

CA N YO U A N S W E R  " Y E S" TO T H E FO L L O W I N G Q U E ST I O N S ?  

I S  T H E  R E P O R T :  

I .  C O M P L E T E  

a .  D o e s  i t  g i v e  a l l  t h e  i n f o r m a t i o n  n e c e s s a r y t o  a c c o m p l i s h  i t s  p u r p o s e ? 
b .  Do e s  i t  a n s w e r  f u l l y  a l l  q u e s t i o n s  l i k e l y  t o  b e  in  t h e  r e a d e r 's m i n d ? 

2 .  C O N C I S E  
a .  Do e s  t h e  r e p o r t  i n c l u d e  o n l y  t h e  e s s e n t i a l  f a c t s ?  
b. A r e t h e  i d e a s  e x p r e s s e d  i n  t h e  f e w e s t  w o r d s  co n s i s t e nt w i t h  c l e o r n e s s , com p l e t e ­

n e s s , ond c o u r t e s y ;  h o v e  i r re l e v a n t d e t a i l s a n d  u n n ec e s s a r y  repet i t i o n  been el i m i n a t e d ? 

3. C L  E A R  

a .  A r e  a l l  f a c t s  a r r a n g e d  i n  p ro p e r  se q u e n c e ; o r e  t h e y  d i r e c te d  t o  t h e  i n te r e s t  of 
t h e  r e a d e r ?  

b .  I s  the l a n g u a g e  a d o p t e d  t o  t h e  v o c a b u l a r y of  t h e  r e a d e r ?  
c.  D o  t h e  w o r d s  e x a c t l y  e x p r e s s  t h e  t h o u g h t ? 
d .  I s  t h e  s e n t e n c e  s t r u c t u r e  c l e a r ?  
e. Is ea c h  pa r a g r a p h  o n e  co m p l e t e  t h r o u g h t  u n i t ? 

4. C O R R E C T  

a .  I s  t h e  a c c u r a c y  of a l l f a c t u a l  i n f o r m a t i o n  b e y o n d  q u e s t i o n ? 
b .  A r e a l l  s t a t e m e n t s  i n  st r i c t  c o n f o r m i t y  w i t h  p o l i c i e s ?  
c .  I s  t h e  r e p o r t  f r e e  f r o m : ( 1 )  g r a m m a t i c a l  e r r o r s , (2 )  s p e l l i n g e r r o r s , ( 3 )  m i s l e a d ­

i n g  p u n c t u a t i o n ? 

5. A P P R O P R I AT E  I N  TO N E  
a .  I s  t h e  to n e  c a l c u l a t e d  to b r i n g  a b o u t  t h e  d e s i r e d  re s p o n s e ?  
b. I s  t h e  r e p o r t  f r e e  f r o m  o n t o  g o n  i s t i  c w o r d s or p h a s e s ? 
c.  Is it f r e e  f ro m  h a c k n e y e d  or s t i l l e d p h r a s e s  w h i c h  m a y  s u g g e s t  t h a t  o u r  

b u s i n e s s m e t h o d s  o r e  a s  o u t m o d e d a s  o u r  l a n g u a g e ?  
d .  A r e  t h e  fa c t s  o r g a n i z e d  t o  h o l d  t h e  r e a d e r 's i n te r e st a n d  t o  c a r r y  c o n v i c t i o n ? 

6. AT T R A C T I V E  LY D I  S P L A Y E D 
a .  C o n  t h e  r e a d e r  r e a d i l y  k n o w  t h e  p u r p o s e  o f  t h e  r e p o r t s ? 
b. A r e  t h e  m a i n  p o r t s  e a s y  to f i n d : co n c l u s i o n s ,  r e c o m m e n d a t i o n s ,  su p p o r t i n g  d a ta ? 
c .  Are  h e a d i n g s , s u b h e o d i n g s , u n d e r s c o r i n g ,  i ta l i c s ,  t o b l e s , c h o r t s ,  a n d  o t h e r 

d e v i c e s  f o r  e f f e c t i v e  d i s p l a y  u s e d  a p p r o p r i a t e l y ?  
d .  W i l l  t h e  p h y s i c a l  appe a r a nce of t h e  pa g e  c r e a te a fa v o r a b l e  i m pre s s i o n  u p o n  t h e  re a d e r ?  

H O W E F F E C T I V E  I S  T H E  R E P O R T A S  A W H O L E ? 
To w h a t  e x t e n t i s  i t  l i k e l y t o  a c c o m p l i s h  i t s  p u r p o s e , o b t o i n t h e  d e s i r e d  r e s p o n s e ,  a n d  

b u i l d  goo d w i l l ? I n  o t h e r  wo r d s ,  h o w  d o  you r o t e  i t s  ge n e r a l  e f f e c t i v e n e s s ? U n d e r J i n e  t h e  w o r d  
w h i c h  b e s t e x p r e s s  y o u r r a t i n g : 

OUTSTA N D I N G GOO D PASSA B L E
1 

U N S AT I S F A CT O R Y 2 

1 P a s s a b l e :  R e p ort  h o s  m i n o r  w e a k n e s s ,  b u t  w i l l  "d o". T h e s e  w e o k n r s s e s  
i n d i c a t e  o p p o r t u n i t i e s  f o r  i m p r o v e m e n t  i n  f u t u r e  r e p o r t s . 

2 U n s a t i s f a cto r y : R e p o r t  h o s  m a j o r  w e a k n e s s e s  a n d  t h e r e f ore  s h o u l d  b e  
r e w r i t t e n .  

I s s u e d  b y  t h e  D i v i s i o n  o f  Tr a i n i n g ,  O ff i c e  o f  P e r s o n n e l , U . S. D e p o r t m e nt o f  A g r i c u l t u r e .  




