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'tlSince a repor+, i s  rundamentally the  communication of information o r  
counsel which i s  desired and which w i l l  be used by someone f o r  a particu- 
l a r  en,d, i t s  success depends primarily on i t s  being planned carefu l ly  t o  
meet a l l  t h e  conditions under which it i s  t o  serve. The introduction 
should present a c l ea r  statement of t h e  subject, of t he  purpose, and of 
t h e  plan of organization of t h e  material. t reated.  It often a l so  in- 
cludes a b r i e f  statement of t he  conclusion, o r  recommendation, and 
sometimes a summary of r e su l t s  o r  findings: The conclusion should agree 
and balance log ica l ly  with t h i s  introduction. The body of t h e  report  
should be so  wr i t ten  a s  t o  make evident the  s t ruc ture1  design announced 
in  the  introduction. Ideally,  a report  should read coherently and 
smoothly, and should bear evidence of t h e  w r i t e r ' s  mastery of h i s  subject 
matter in i t s  l a rger  aspects a s  well a s  i n  i t s  minutest datails . l1 

From "Writing the Technical Re~0rt.I' bv J. lialeirrh Nelson. 
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SrnMARY 

The material  contained i n  t h i s  discussion has been assembled f o r  
use primarily by engineering personnel i n  the  preparation of technical  
reports.  It d i f f e r s  from most textbooks i n  tha t ,  not  only a r e  t h e  
desirable  qua l i t i e s  of a good report l i s t e d  and discussed, but i n  many 
cases detai led methods f o r  obtaining these qua l i t i e s  a re  given. The 
proposed methods and suggestions have been tes ted  by ac tua l  use and should 
prove helpful  t o  inexperienced wri ters .  Further, t h e  examples and 
i l lustrat , ions a r e  intended t o  es tab l i sh  uniform standards fo r  a l l  wri ters .  

This ciiscussion applies in par t icu la r  t o  laboratory reports which 
usually cover research, developnent, o r  t e s t i ng  of any na-ture. However, 
par t s  of the  discussion a r e  applicable t o  f i e l d  t r i p  reports,  form 
reports,  l e t t e r s ,  o r  any other  type of m i t t e n  material .  

This report i s  wr i t t en  and snsembled i n  a form su i tab le  f o r  laboratory 
reports  i n  accordance with the Bureau of Reclamation Stenographer's 
Handbook. Other than the  Summary and Introduction, i G : o n s i s t s  of four 
main sections: 

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

I n  each section t h e  material  has been subdivided t o  develop s y s t e m t i c a l l y  
the  subject indicated by the  section t i t l e .  

The f i r s t  sect ion defines and c l o s s i f i z s  reports,  discusses the  
purpose i n  writ ing a report ,  and by considering the  d i f f e r en t  needs o f ,  
t he  people f o r  whom reports  a r e  written, indicates  a method f o r  s a t i s f ~ n g  
the  requirements of a l l  groups. 

In t h e  second section, the  eeneral  form of the r8eport is  discussed 
i n  terms of  t he  report  divisions,  and preferred methods of organizing data  
a r e  suggested, The use of an ou t l ine  i n  preparing material  f o r  writing i s  
recommended and i l l u s t r a t e d .  

" .  .. 



t h a t  should be inherent iz! good technical  writ ing and offers  suggestions 
and examples intended t o  ba ~ s e f u l  i n  preparing the  rough draf t .  

. In the  fourth section, the  devices used t o  i l l u s t r a t e  the t e x t  
mater ia l  a r e  discussed in regard t o  t h e i r  preparation and use, and desir-  
s b l e  qua l i t i e s  of photographs and drawings a r e  presented. 

The "figures" have been prepared f o r  two purposes. F i r s t ,  they 
i l l u s t r a t e  some of the  suggested methods of preparing the  report;  and 
secondly, they suggest an acceptable form f o r  photographs and drawings. 



The technical  report  i n  t he  last decade has become incraasingl;y 
important as a necessary par t  of s c i e n t i f i c  progress. .The rapidly 
expanding specialized f i e l d s  of science ,and engineering have made j-t 
indispensable i n  summarizing t h e  work and progress of small units, and 
in  coordinating the  work of several  l a rger  w i i t s .  

.- Dr, Glenn Frank has c l ea r ly  s ta ted  the  need f o r  good technical  
writing. He says, !!The p rac t i ca l  valire of every soc i a l  invention or  
mater ia l  discovery depends upon i t s  being adequately interpreted.  ... 
The future  of s c i en t i f i c  progress depends as muoh on t h e  in te rpre ta t ive  
mind a s  it does upon the  c rea t ive  mind. ... The in te rpre te r  stands 
between the layman, whose knowledge of a l l  things i s  indef ini te ,  and the  
s c i e n t i s t  whose knowledge of one thjng i s  authori ta t ive .  ... The scien- 
t ist  advances knowledge ... t he  inkerpreter advances progress, ... H i s -  
t o r y  afford? :bundant evidence tha t  c iv i l i za t ion  has advanced i n  d i r ec t  
r a t i o  t o  the  eff ic iency with which the thought of t he  thinkers has been 
t ranslated in to  the language of the  masses.11 

Much has been said  regarding engineers and technical  writing, and 
some of it has not been of a comp1,imentary nature, (Appendix I). In 
general, engineers a r e  not noted :for the  superior qua l i ty  of t h e i r  
writing. Since the  need f o r  cl-earer, be t te r  arranged, and more under- 
standable writ ing has been rully recognized, attempts a r e  being made by 
many engineering departments t o  improve the  qua l i ty  and usefulness of 
t h e i r  technical  writing. This report  i s  writt.er? +;n ,curther t ha t  purpose. 
It i s  intended t o  serve a s  a gu51ebook and a s  an a id  i n  the  preparation 
of technical  reports.  The t e x t  i s  arranged i n  the  order of preparing a 
report  from i t s  inception t o  i t s  conclusion. PIaterial contained herein 
i s  intended t o  supplemerrt t h e  ru l e s  given in the  Bureau of Reclamation 
Stenoarapher's Handbsok, The section, "Preparing the  Figures," should 
be read before s t a r t i ng  worlc on, t he  report  and preferably before s t a r t i ng  
t h e  investigation. 

i r/ Author, editor,  publ ic i s t ,  Chicago, Ill. 



I n  a study and discussion of a technical  report ,  the  significance 
of the  word l1report1I must be made clear.  Individual def in i t ions  may 
vary. considerably, probably because each def in i t ion  i s  applied t o  a 
specif ic  type with which the  individual i s  familiar. It is  possible, 
however, t o  define reports  i n  a general way and t o  c l a s s i fy  them accord- 
ing t o  type. Further, it i s  Zecessary t,o recognize the  purpose of a 
report ,  and t o  r ea l i ze  fo r  krhom the  report  i s  primarily writ ten.  

Definit ion of a Technical R e ~ o r t  - 
A technical  report  i s  a specialized form of exposition o r  narration, 

dealing with a display of f indings requested o r  needed by persons f o r  
whom the report  i s  primarily written, in a form best  suited t o  t h e i r  
requirements, ~ 5 t h  suf f ic ien t  in te rpre t ive  analysis  t o  f i l l  t h e i r  need. 
It i s  evident from t h i s  def in i t ion  tha t  considerable l a t i t ude  i s  possible 
i n  the  preparation of a report  and tha t  there  i s  every opportunity f o r  
individual i ty  in w ~ i t i n g .  However, reports wri t ten f o r  the  same purpose 
and covering similar investigations w i l l  necessari ly assume s imilar  forms, 
i f  the  suggestions outlined i n  t h i s  discussion a re  followed. 

Class i f icat ion of Reports 

Of t he  many types of reports,  those most commonly encountered are: 

1. Field t r i p  reports  
2. Laborat.ory reports  

Form reports,  l e t t e r s ,  o r  memoranda may a l so  be classed a s  reports  
but they w i l l  not be discussed individually here. In even a simple report, 
however, the  principles of good writ ing should be a?plied. 

Field t r i p  reports.  Field t r i p  reports  su~c.:a:-ize tfi~ fj-nclings 
of a f i e l d  invest igat ion and a re  wri t ten t o  the  Chief Engineer. An 
acceptable sample report  i l l u s t r a t i n g  the  preferred form i s  reproduced 
i n  Appendix 11. These reports  should be kept a s  sho..-t as possible, 
preferably no longer them the  sample shown. In  reports  where 
llConclusionsll or  llRecornmendationsll a r e  possible o r  necessary, they 
should be numbered, labeled properly, and placed at the  end of t he  
body of the  report .  Detailed observations, data, tabular  matter, o r  
i l l u s t r a t i o n s  may be submitted but should be contained i n  an appendix 
follotchg the body of the  report ,  Both t e x t  and appendix mater ia l  
should contain t he  pririciples of good writ ing discussed i n  t h i s  report. 

Laboratory reports.  The laboratory report  usually dea ls  with 
research, development, or  t e s t s  of one kind o r  another. In i t s  simplest 
form, it may ~ o n t a i n  l i t t l e  more than a bare presentation of t e s t  da ta  
f o r  record purposes--this w i l l  usually be the case when the t e s t s  have 
not l ed  t o  useful  conclusions or when a record of plrogress i s  desired 
before completion of t he  project. Such reports  usually have very 
liinited dis t r ibut ion,  so  they may be prepared e i t h e r  as formal reports, 



t o  llFiles.lt   not hex type of report  nay consis t  wholly of de ta i led  
inst rust ions  covering cer ta in  construction operations, such a s  the  
r epa i r  of defective concrete, o r  cer ta in  laboratory techniques, 
such a s  a use of s t r a i n  measuring devices. The more usual type of 
report, however, and t h e  one which i s  the  primary subject of t h i s  
discussion, w i l l  include a description of t e s t i ng  equipment and 
techriques, presentation of t e s t  data, and analysis of t e s t  r e su l t s ,  
The tw l a t t e r  types should always bs prepared a s  formal reports  
su i tab le  fo r  unrestr ic ted d i s t r ibu t ion  within the  Bureau and l imited 
outside dis t r ibut ion.  They should be reviewed by a co-\orl,cer o r  
supervisor and should be approved by the  section o r  divis ion head. 

Purpose in Writing Acceptable Reports 

Of t h e  many reasons for  recording r e s u l t s  of investigations o r  experi- 
ments i n  report  form, some provide l i t t l e  incentive t o  the  engineer t o  
wri te  in te res t ing  and ' ful ly  understandable reports.  Others, however, a r e  
of v i t a l  concern t o  the  engineer himself. 

The engineer should r ea l i ze  t h a t  he w i l l  be judged on the  bas i s  of 
h i s  reports. Indeed, h i s  future  progress may depend on h i s  s b i l i t y  t o  
prepare an acceptable report. Further, the  report  may be needed t o  refresh 
the  rmLtersl memory a t  some l a t e r  date. Unless it i s  well  written, the  
rlrriter, as well a s  others, may find himself Lz the embarrassing posit ion 
of not knoflring jus t  what was done. Thus it i s  necessary t h a t  the  engineer 
provide himself with a c lear ,  complete record of what was done, how it was 
accomplished, and what was concluded. 

I n  addit ion t o  persorbal and technical  reasons f o r  writing reports,  
there  a r e  others. Findings not adequately reported 2x1 writ ing a r e  of no 
value except t o  the  person who discovered them. Even a great  discovery 
in t h e  laboratory i s  not ik contribution t o  our knowledge u n t i l  a i l  t h e  
per t inent  f ac t s  a r e  made lcnovm t o  others. A writ ten report  i.s often the 
on3.y record of r e s u l t s  t ha t  have come from months of thought and effor t .  
It i s  frequently used in judging the  qua l i ty  of the  investigation.  It 
may a l so  serve as the  basis  fo r  determining a l l  future  action on the  
project .  If the  report  i s  well  writ ten,  showkg careful  observations and 
sound reasoning, and contains no obvious errors,  the conclusions and 
recornendations will prot)ably be accepted, If it i s  poorly writ ten and 
contains apparent discre~)ancies,  even though showing carefu l  observations 
and sound raersoning, the  r e su l t s  a r e  open t o  question sirice the evidence 
before t h e  reader indicaJl;es a careless  o r  incompetent worker. 

. I n  br ief ,  t h e  writtien report  should " se l l "  the  resu l t s .  Unless a 
good "sales ta lk"  i s  presented t h e  recommendations may not be f u l l y  cr 
properly considered, e i ther  because of a l ack  of understanding of t h e i r  

ii true s ignif i tance o r  a doubt a s  t o  kgw they were derived. The "sales ta lk , "  
however, must above a l l  e l s e  be honest and straightforward, 



Reports a r e  generally wri t ten f o r  three groups of readers: 

1, Executives whose decisions a r e  often based on reports  
but whose time f o r  reading them i s  1-imited. An executive i s  in terested,  
primarily, i n  the  overal l  r e su l t s  or  conclusions, and not in the  techni- 
c a l  de ta i l s .  

2. Engineers and others familiar with the investigation whose 
in t e r e s t s  include those of ths  executive plus a more detai led know- 
ledge of t he  basic features  of the  project or  investigation.  

3. Engineers concerned with the project  and other in te res ted  
persons not connected with the project ,  whose in t e r e s t s  extend t o  an 
examination of the  de t a i l s  or  methods used i n  t he  investigation. 

I n  formulating the  out l ine  and writing the report ,  a l l  three groups 
of readers should be kept i n  mind. The a:ecutive should be able  t o  find 
h i s  material i n  t he  f i r s t  page o r  two; t he l e  should be no need f o r  him t o  
thumb the en t i re  report  t o  g e t  an o v w a l l  picture of the invqstigation. 
The engineer interested i n  the  r e s u l t s  of the  investigation,  should be 
able t o  find them without working through a maze of detai led calculations 
and formulae. Such d e t a i l s  should be contained in an appendix where they 
do not cloud the  developme~t of the  report  and where they a re  available 
fo r  use by the  th i rd  group or, on occasion, by e i ther  of the other two. 
Thus, the report  should Secome more !d niore detai led a s  it progresses 
toward the  back cover. 

ORCtQI IZIItJG THE REPORT 

Preliminary Considerations 

Ustlally, the  author of a report  has worked with the  material  he i s  
putt ing in to  report  form and has i n  mind a detai led ecconzt of t h e  subject  
matter. I n  any case, it i s  necessary t o  become thoroughly famil iar  with a 
subject before attempting t o  write about it. Lacking t h i s  famil iar i ty ,  an 
author c ~ n n o t  write au thor i ta t ive ly  o r  with a broad viewpoint, and h i s  
product i s  l i k e l y  t o  be an incoherent s t ruc ture  lacking in unity and proper 
assignment of r e l a t i ve  values. 

,&en the subject i s  fully i n  mind, the  organizatiarl of the mater ia l  
becomes a s b p l e r  task.  By organization i s  meant the  process of grouping 
subjects or  mater ia l  in to  proper divis ions  so thz t  they m y  be presented i n  - l og i ca l  form. 

Beyond doubt, the most b p o r t a n t  s ingle  feat,ure of a report  i s  the 
proper arrangement o r  organization of the  subject rriatter, A report  may be 
badly written, present a poor appearence, and c0nt.a.i.n obviously poor 
graxnar, but i t s  salvage value remains high i f  i t s  organization has been 
s k i l l f u l l y  accomplished. 



amount of highly technical  mater ia l  i s  pretierited in an in te res t ing  
manner, i n  the l e a s t  mount of space, without r epe t i t i on  i n  various 
phases of the presentation, when it is c lear  t o  t h e  reader t h a t  he is  
fo l lo~J ing  a well-planned approach t o  the solution, and when the t e x t  . may be read by the persons f o r  whom t he  report is  primarily writ ten 

-csome. without becoming tiA 

Good organization i s  bes t  accomplished by f u l l  and proper use of 
an outline. 

Form of the  Report 

Before attenpting t o  formulate a report outl ine,  a thorough 
understanding of t h e  nature of the  contents of each p a r t  of t he  report  
i s  necessary. 'he f o l l o ~ d n g  discussion gives t h e  main divis ions  of a 
report ,  t h e i r  sequence, and t h e  usual content of each, 

S w a m .  The summary should be a condensed version o f t h e  
report  t h a t  follows. .It should not be considered as an introduction 
t o  t he  repcrt ,  but ra ther  it should be complete i n  $&self, and should 
cor~tain,  as the name implies, a sumrnary of the  investigation.  More 
specif ical ly ,  it should cons is t  of br ief  statements covering the  nature, 
purpose, or  object of t h e  investigation,  the method of obtaining the 
resu l t s ,  and a review of t he  r e s u l t s  obtained. Detailed explanations, 
narrations,  o r  discussion of l imita t ions  on the scope of the  work 
should be excluded. Emphasis should be placed on what has been done 
r a the r  than on what; has been l e f t  undone. I f  it i s  f e l t  tha t  fur ther  
explanation i s  necessary, reference may be made t o  appropriate portions 
of the  report. 

Recommendations may be presented separately o r  incorporated i n  
the  summary, depending upon t h e i r  nature. I f  they  consis t  of sharply 
defined procedures, open t o  l i t t l e  or  no question, they should be 
grouped together under t h e  heading of Recsmmendations. I f ,  on the 
other  hand, t h e i r  adoption i s  dependent on f ac to r s  other thar. those 
p r e s e ~ c e d  in the *'eport, i f  they a r e  l imited in any way, or  i f  
a l t e rna t e  choices a r e  given, they should be presented i n  the proper 
place i n  the smnary t o  indicate  t he  basis fo r  t he  par t icu la r  
recommendation. Also, r epe t i t i on  may often be avoiaed by following 
t h i s  procedure. Regardless of how they a re  presented, however, the 
recommendations shodd te labeled a s  such by d i r e c t  statement. In 
some reports  it may be desirable  t o  use tho term conclusions ra ther  
than rec_umendations. - 

The sumnary Kay be d i f f i c u l t  t o  write because t h e  en t i r e  
invest igat ion must be summarized i n  a short space i n  simple, under- 

& standable language. It should cover the  investigakion in such a way 
t h a t  subheadings a r e  unnecessary. Ordinarily, it should be writ ten 
only a f t e r  the repry,. o r  a f i r s t  d r a f t  has been completed. After it 
is  writ ten,  it shc:,,d oe checked for c l a r i t y  and brevi ty  and against 
t he  requirements 1% - t d  below, It should: 



2. Cover completely t h e  s a l i e n t  features of t h e  report. 
3. Ee i n  exact agreement with the statements i n  the report. 
4. Contain cnly t h e  mater ia l  which has been discussed in 

the repork. 
5. Leave the  reader with the feel ing tha t  t h e  goal of the  

investigation has been achieved. 

C Introduction. The purpose of the introduction i s  t o  introduce 
t h e  subject t o  the reader who i s  suf f ic ien t ly  in te res ted  t o  continue 
beyond the  summary. In  accomplishing t h i s ,  it is des i rab le  t o  give the  
general  his tory of previous research o r  the  events leading t o  t he  present 
investigation.  Certainly it w i l l  be necessary to  s t a t e  t h e  need for t he  
investigation,  and the exact problem should be made hown t o  the reader 
as soon a s  possible. 

Tr:o plan of the i nves t iga t i c s  zay be given br ie f ly ,  and some 
analysis  may be required i f  t h e  plan i s  unusual o r  not generally under- 
stood, although extensive analysis  should be avoided. Limitations on 
subjgct matter or  scope of t h e  work should be indicated here and not 
i n  the summary. 

I n  general, su f f i c i en t  information should be presented t o  make 
t h e  probleni and i t s  method of solution c l ea r  enough so tha t  t he  reader 
nay understand it without need fo r  other explanat ions. Occasionally, 
t h i s  w i l l  r e su l t  in the introduction becoming too long f o r  a w e l l -  
balanced report. In t h i s  event, t h e  more detai led p a r t s  should be 
placed i n  the introductory paragraphs under appropriate subsections. 
The introduction should never be so long and involved t h a t  it i s  
necessary t o  use subheadings. 

Body of the  renort, The body of t he  report usual ly  contains 
t h e  bulk of the  writ ten mater ia l  and may consist  o f  several  divisions 
indicated by center headings. Considerable l a t i t u d e  i s  permissible 
in t h e  nunber and wording of these headings; but they should be 
c l e a r l y  descr ipt ive of t he  contents of the division.  

The body of the report  should include information pertaining t o  
t h e  descr ipt ion of apparatus, methods used i n  the  t e s t s ,  de ta i led  data, 
sample o r  indicated calculations,  r e s u l t s  of t e s t s ,  and in te rpre t ive  
comment. Matcrial not d i r e c t l y  concerned with the investigation,  such 
as elaborate mathematical manipulations or  derivations, and discussions 
per ta ining t o  controversial  theories  and processes, should be placed i n  
the appenc'.ix, 1~5th appropriate references in the  t ex t ,  This w i l l  not 
apply, of course, i f  the repor t  is  primarily mathematical o r  theore t ica l  
i n  nature. 

.- The s t ruc tu ra l  pa t te rn  of t h i s  par t  of the repor t  w i l l  probably be 
t h e  most d i f f i c u l t  t o  conetruct, and no standard form can be given t o  
f i t  a l l  types of investigations.  However, the problem can be met and 



divided into- smaller components and each solved separately, keeping i n  
mind the  e n t i r e  problem when working on any part .  

The smaller divis ions  of the main problem should be t i t l e d ,  and proper 
material should be presented under each t i t l e ,  It is  essen t ia l  t ha t  da ta  
o r  other mater ia l  be presented in a log ica l  and orderly manner. It i s  not 
necessary tha t  a chronological order be maintained i n  discussing a s e r i e s  

C of t e s t s  o r  subjects. Very often it i s  more convenient t o  group t e s t s  or  
subjects on the bas i s  of similar proper t ies  o r  on the  e f f ec t s  of d i f f e r en t  
variabies. The grouping should be made so t h a t  the  emphasis i s  pieced on 
the  desired o r  important par t s  of the subject. Figure 1 shows two out- 
l ines  t h a t  cover t he  same material. Different emphasis i s  obtained 5n 
each case, 

Reports often lose  t h e i r  effectiveness because of improper 
organization. Important subjects should not be hidden under minor headings. 
Regardless of t he  order of presenting the material, it should be as wel l  
organized as the  proof of a geometry theorem. Ekch step should be planned 
t o  present the  proper f a c t s  a t  the  proper moment, i n  a way t h a t  ind ica tes  
t o  the reader t h a t  he i s  approaching the solut ion t o  the  problem, 

Tl?e reader should be kept foremost in mind when planning t h i s  
section. A t  a l l  times he should be  aware of t h e  problem, the method 
proposed by the author f o r  solving it, and the  progress of t he  investiga- 
tion, purely on t h e  basis of the mater ia l  presented. It should not be 
necessary for  the reader t o  have previous fami l ia r i ty  with the  investiga- 
t i on  t o  understand the  f u l l  meaning of the  f ac t s  presented. The reader  
should, by scanning the section headings, be ablc  t o  determine where t h e  
investigation leads,  and a t  any time he should be able to  judge h i s  
pro,pess toward the  i l t ima te  goal. 

A s  a fur ther  check on the organization of t h i s  section, t h e  body of 
the  report should sabstant ia t  e the conclusions and recornmendat ions and be 
iL1 exact, agreement with the  summary. 

Appendix. The word llappendixll may be defined as  "matter added t o  
a book but  not essen t ia l  t o  i t s  completeness as a bibliography, notes, o r  
tabular materiabd' This def in i t ion  may a l s o  be applied t o  mater ia l  t h a t  
should be contained i n  the  appendix of a report .  It i s  d i f f i c u l t  t o  
predict t he  type of material  t ha t  might be encountsred i n  a specif ic  inves- 
t igat icn,  and hence it i s  impossible t o  determine the exact dividing l i n e  
between appendix and report  material, An understanding of the  type o f  
material  t h a t  the  appendix should contain, however, w i l l  make it possible 
f o r  the wr i te r  t o  use h i s  own judgment i n  t he  matter. I l l u s t r a t i o n s  of 
appendices a re  included i n  t h e i r  proper place in t h i s  report. 

A s  mentioned in the discussiorl of the  1T30dy of the  Report," the  
appendix should contain, in general, elaborate mathematical manipula- 
t ions o r  derivations,  discussions pertzining t o  t he  d e t a i l s  of  
cal ibrat ion,  construction, or operation of special  or new types of 



and processes, photostats of o r ig ina l  da ta  introduced as evidence o r  
proof, bibliographies, and tabular  matter not essenti-a1 t o  t he  c l a r i t y  
of t h e  tex-t. 

I f  t he  appendix covers several  d i f fe ren t  subjects, the  mater ia l  
should be carefu l ly  organized f o r  presentation, a s  described f o r  t he  
!Body of the Report. 

Use of Sectional and Other Headings 

The t i t l e  on the  f ron t  cover i s  of course the main heading of any 
report, and it should be selected with t tro points in mind: It should 
a t t r a c t  t h e  i n t e r e s t  of t h e  prospective reader; and it should convey in 
a few words an accurate description of the  contents of the  report. Report 
wri ters  often neglect opportunities t o  make t h e i r  t i t l e s  interest ing,  and 
thus l o se  many readers. For example, the  t i t l e ,  '!Tensile Tests of ConcreteN 
i s  l e s s  in te res t ing  than I1Studies of the Tensile Strength of Concrete," and 
the  l a t t e r  i s  preferable provided, of course, it is  accurate-that is, pro- 
vided t h e  report  includes s tudies  as well  a s  t e s t  data. '  Lang t i t l e s  a r e  
often preferable from the  standpoint of the  writer,  but it is usual ly  
be t t e r  t o  conform t o  convention and r e s t r i c t  t he  t i t l e  t o  t en  words or  less .  

The sect ional  headings used i n  t he  preparation of the  ou t l ine  w i l l  
appear i n  t h e  finished report, and it i s  important tha t  they be well  chosen. 
Since it i s  important f o r  the  reader t o  know, a t  a l l  times, h i s  progress 
with respect t o  the ultimate goal, t he  headings should be prepared w i t h  
t h i s  in mind. The use of introductory paragraphs following t h e  sect ional  
headings, a s  used in t h i s  report, w i l l  help i n  t h i s  respect. By summariz- 
ing i n  an introductory paragraph the mater ia l  t o  be discussed i n  the  
following divis ion of the  report, t h e  reader i s  given an overa l l  p ic ture  
of the  subject  mztter before it is discussed i n  de ta i l .  He is thus ab le  
t o  evaluate the  d e t a i l s  i n  terms of t h e  whole before completing the  reading 
of an en t i re  division. The introductory paragraph may a l so  contain 
material  t ha t  i s  too detai led or  specialized f o r  inclusion in the  "Intro- 
duction," and any miscellaneous information t h a t  applies t o  t he  subject  
about t o  be discussed. 

A heading i s ,  i n  rea l i ty ,  a t i t l e  and should be carefu l ly  worded and 
displayed in a s ing le  l ine .  In  conforming t o  these c r i t e r i a ,  it w i l l  nec- 
essar i ly  be br ief  but i n  addit ion it must be s i g n i f i ~ a ~ t .  It must indicate  
the  exact content of the  section it heads. Headings serve two useful. pur- 
poses: they expedite t he  reading and understanding of the  report., and 
they f a c i l i t a t e  l a t e r  reference t o  specif ic  material. 

The general arrangement of t he  headings should be governed by Rule 7, 
Chapter 15, of t he  Stenographer Is Handbook (7.15.7), and as i l l u s t r a t e d  
by Figure 2. The wording and form of the  headings should be p a r a l l e l  in 
construction t o  other headings of equal rank o r  value i n  t he  outl ine,  
wherever possible. For example: 



Original Spillvray Original Design 
Modified Spillway NOT Modified A?ron 
Adopted Spilltray Schene Final ly  Adopted 

Additional examples of sect ional  headings a r e  given in Figures 1, 2, and 
3 and throughout t h i s  report. 

The sect ional  headings should be tes ted  fo r  completeness, c l a r i t y ,  
significance, and parallel-,cons truction.  In  addition, the  wording and 
arrangement should be such tha t  they may be used without revis ion f o r  t he  
t ab l e  of contents. Indeed, t he  t ab l e  of contents should consis t  of sec t iona l  
headings and proper page numbers, 

Use of the Outline 

The out l ine  i s  an indispensable t o o l  in the organization and prepara- 
t i o n  of a report. By proper use it wi l l  eliminate many of the  d i f f i c u l t i e s  
usually encountered. The out l ine  may be used, f i r s t ,  t o  aid in the organiza- 
t i o n  of the  material, and secondly, t o  help i n  the ac tua l  writ ing of t h e  tex'b. 

In  revieting the mater ia l  to be used i2 a report  o r  a sect ion thereof, 
the  general form of t he  report  w i l l  be formulated in the mind. For exanple, 
it nay be decided tha t  t h e  report  should consist  of f i ve  parts.  These should 
be recorded a s  center headings in the  outl ine.  

Body 
of the  
Report 

Introduction 
The Investigation 

Results of I n v e s t i ~ a t i o n  
iipp endix 

 he summary and introduction usually need no subdivisions, but the 
remaining parts should be subdivided in to  main headings, according t o  t he  
material  available f o r  presentation. For example; 

The Investigation 

Description of Appraratus - 
Testinp, Procedure 
Calculation of Unit Pressures 

Results of Investination 

Test Results - Series  A 
Test Results - Ser ies  B 

Appendix 

Calibration of Apparatus 
'I'heory of Pressure Distribution 
Bibliography 



heading u n t i l  the  headings a r e  of an elementary nature. 

The I n v e s t i ~ a t i o n  

Description of Apparatus 
Pressure c e l l s  
Loading device 

Tes-FI Procedure 
Calculation of Unit Pressures - 

Determination of t o t a l  Dressure 
Determination of area 
Effect  of temperature 

Then, under each of t h e  headings, a resumelof the  mater ia l  t o  be 
discussed should be made, l i s t i n g  the  statements i n  t h e i r  proper order. 

D e s c r i ~ t i o n  of Apparatus 

Pressure ce l l s .  Type of ce l l .  Size. 
Range of ce l l .  Special  application in 
t h i s  case, etc. 

Loading device. Function of various 
par ts .  Method of applying load. Measure- 
ments of load. Results of overloading, etc. 

test in^ Procedure. Cells adjusted. 
Load selected and applied t o  loading device, 
etc.  

It should be emphasized t h a t  the  e n t i r e  ou t l ine  should be kept as 
compact, but s t i l l  a s  complete, a s  possible i n  a l l  stages of i ts  prepara- 
t ion.  Thus, any reorganization and rewrit ing deemed necessary can be 
completed without the time-consuming operation of handling excessive 
amounts of material, Certainly, it i s  eas ie r  t o  make changes in an out- 
l i n e  than in  a completed d r a f t  of t h e  report, 

If the  out l ine  in a l l  stages i s  compact, but still  accounts f o r  a l l  
necessary basic information, the  need fo r  reorganization as  the  out l ine  
i s  expanded w i l l  be l e s s  evident. 

ifhen the out l ine  has been arranged sa t i s f ac to r i l y ,  It may be fur ther  
expanded by adding more d.etails  t o  t he  br ie f  statements already recorded 
u n t i l  the  en t i r e  report  has been presented in topic form. It will now be 
possible t o  concentrate on small sections without t he  need fo r  keeping 
the  e n t i r e  out l ine  in mind, since mater ia l  t ha t  has any r i g h t f u l  place 
under a par t icu la r  heading w i l l  be presented a t  t he  precise moment it is  
most effective.  

It i s  important, a t  t h i s  stage, t o  survey the m a t e r i d  under each 
heading t o  be ce r t a in  t h a t  t he  hebding describes t h e  material  being presented, 



methods of t e s t i ng  o r  give some of the  resu l t s .  Confine t h i s  particu- 
l a r  sect ion t o  a description of t he  model. 

I n  some par ts  of the out l ine  it will probably be evident t h a t  only 
f i rs t -order  sublieads a r e  necessary while in  others second-order subheads 
a r e  necessary or  convenient. This occurs i n  the  s a m ~ l e  out l ine  previously 
discussed. Inconsistencies of t h i s  nature should not cause concern i n  

L themselves since i n  a well-organized report  there  i s  no need f o r  introducing 
subheads when they a re  not needed. Any atkernpt t o  make the  out l ine  con- 
s i s t e n t  i n  t h i s  respect w i l l  only r e s u l t  i n  "paddingH which is objectionable 
even i n  i t s  mildest form. 

The wri ter  should guard against  the tendency t o  make the  out l ine  more 
comprehensive than i s  ju s t i f i ed  by the purpose of the  report. It i s  not 
uncommon for  an author, i n  preparing h i s  outl ine,  to  j o t  down headings f o r  
nearly a l l  thoughts which occur t o  him regarding h i s  subject. I f  t h a t  
pract ice  i s  followed, carefu l  cul l ing k r i l l  be necessary i n  order t o  l i m i t  
topics  f i n a l l y  retained t o  those t h a t  a re  worth retaining.  A topic  should 
not be discussed merely because it f i t s  nicely i n to  the ovhline--it should 
be e l ininated unless the  author r e a l l y  has something t o  say about it. 

IJp t o  t h i s  point  the  out l ine  has been in ten t iona l ly  kept abs t rac t  in  
form with l i t t l e  o r  no spec i f ic  in fomat ion  visi-ble, since the  f i r s t  problem 
i s  t o  make the presentation orderly and logical ,  and too many de t a i l s  tend 
50 mask the general plan of presentation. 

The f i n a l  s tep  in completing the  out l ine  consis ts  of replacing t h e  
resume' with statements giving specif ic  information ra ther  than zbs t rac t  
references, using the  resume1 a s  a guide f o r  determining the  order of 
presentation. These statements should be wri t ten in the b r i e f e s t  form 
possible, even abbreviating words and phases i n  an attempt t o  record 
thoughts ra ther  than sentences. I n  t h i s  way t h e  flow of thought w i l l  be 
l e a s t  disturbed by the mechanics of writing. Proper choice of words and 
construction of senttnces a r e  problems f o r  l a t e r  consideration. Finally, 
the  author should not hes i t a t e  to  revise  the  out l ine  as the  report  pro- 
gresses i f  he finds, as he frequently will, t h a t  the  ac tua l  writ ing out 
of h i s  thoughts leads t o  new o r  improved concepts. 

Figure 3 shows the  specif ic  statements which were used i n  ac tua l ly  
preparing par t  of t h i s  report  (preparing the  ~ i p r e s )  . Figure 3 may be 
compared with the  wri t ten text ,  Pages 20 t o  23, t o  obtain a f u l l e r  under- 
standing of t h i s  method. 

. - Variations i n  t h i s  procedure may be made t o  s u i t  individual preferences, 
but the  basic process i s  e s sen t i a l  t o  good report  writing. Summarizing 
br ief ly ,  t he  organization of the  mater ia l  sho~rld be handled so tha t  re- . organization, which i s  usually necessary, can be done with a minjmum of 
time and e f for t .  The most common cause of f a u l t y  organization is the  
f a i l u r e  t o  provide a proper place f o r  a l l  material  i n  the  or ig ina l  plan 
of presentation. Sometimes mater ia l  is  Ifforgotten" u n t i l  the  report  is 



be inser teh without ill effects.  More o k e n  than not, however, t h i s  
- 

ext ra  mater ia l  rnakes it necessary t o  reorganize the  en t i r e  plan of pre- 
sentation. Fkpansion of the  ou t l ine  should be continued u n t i l  the  
report  has been completed i n  topic  form and the  abs t rac t  statements 
replaced with specif ic  information. 

I,iRITING THE REPORT 

Before attempting t o  write the  f i r s t  d r a f t  of the  report ,  the  out l ine  
v r i l l  have been prepared, expanded, and reorganized i f  necessary u n t i l  it 
i s  f e l t  t h a t  new mater ia l  w i l l  not be introduced in the  writ ing process. 

Actual wri t ing of t he  report  then becomes a process of converting 
the  out l ine  i n t o  a finished t e x t  t ha t  i s  clear ,  complete, s ta ted  a s  
b r i e f ly  as possible i n  tlie simplest terms, and t h a t  presents an accurate 
analysis based on an honest evaluation of t h e  data.  These q u a l i t i e s  a r e  
discussed in d e t a i l  in the  follotring paragraphs, 

Clarity and Lonic - 
The average engineer i s  in terested i n  all technical  things i f  they 

a r e  presented i n  a form t h a t  can be understood. Ever! t h e  best  engineers 
a r e  not experts i n  a l l  l ines ,  and it should not be assumed t h a t  the  other 
fellow knows a l l  about your subject. The very things about a project  t ha t  
you, t h e  writer, take fo r  granted and neglect t o  discuss because of your 
familiar5ty with the  subject, a r e  t he  things the  reader must know t o  
appreciate your problem. 

It i s  d i f f i c u l t  f o r  a wri ter  t o  evaluate h i s  ovm writing, especial ly  
with regard t o  c l a r i t y .  He is  usually familiar with t he  investigation and 
in reading h i s  ovm explanations he subconsciously supplies the  missing 
infonnation. Some degree of evaluation by the wr i te r  i s  possible, however, 
by comparing a l i s t  of the  f a c t s  given in the  writ ten mater ia l  against  a 
l ist  of known fac t s .  

In s t r i v ing  for  c l a r i t y ,  much may be gained by malcing ce r t a in  t ha t  the  
logic  i s  good and tha t  the  corlnections of f a c t s  o r  events a r e  presented in 
a r a t i ona l  way. Good logic i s  essen t ia l  t o  c l a r i t y .  Proper arrangement of 
t he  out l ine  i s  a f i r s t  requis i te ,  but it i s  possible f o r  a poorly worded o r "  
misplaced sentence t o  destroy the logic  of an otherwise acceptable paragraph. 
Care should be exercised t o  see t ha t  t he  m i t t e n  mater ia l  leads t o  a 
conclusion in a manner t h a t  w i l l  not be questioned by the  reader. 

Completeness versus Brevitg: 

A f i r s t  impression might indicate  completeness t o  be the  very an t i t hes i s  
of brevity, but it i s  possible t o  achieve one without sacr i f ic ing  the  other. 

Brevity may be considered t o  be the  a r t  of s t a t i ng  a l l  the f a c t s  i n  a s  
few words as possible, omitting unnecessary words and phrases that, more 
often than not, c l u t t e r  the  descr ipt ion and add nothing t o  i t s  meaning o r  



pert inent  facts .    rev it^ should not be attained by omitting-necessary 
information o r  by reducing in te rpre t ive  comment t o  a point where the  
presentation i s  vague and loses  a l l  o r  par t  of i t s  meaning. Each sentence, 
pa-agraph, section,  o r  report  a s  a whole may be tes ted  f o r  these quali t ies. ,  

Simplicity 

e The following statement, by a d i rec tor  of a la rge  research orgardaa- 
t ion ,  i s  probably t rue  t o  some degree i n  +lJ. organizations: "We have 
never had a report  submitted by an engineer i n  our organization i n  which 
the  explanations and terms were too 

The author must be able t o  wri te  about h i s  own work i n  simple, under- 
standable t e m s . d  Probably the  most important par t  of simplicity in 
mi t i r ig  concerns the vocabulary. I f  the vocabulary i s  simple enough t o  
be understood by a great  many people, the usefulness of t he  report  wi l l  
be grea t ly  increased, Unusual, o r  highly technical  words should be used 
sparingly or in a way t h a t  can be understood. - 

6 

One of the  greates t  mistakes made by inexperienced wri ters  i s  the use 
of "shop t a lk r1  in t r i+ , ten  material, A l l  groups have a secondary language 
which they use i n  place of good c lear  Snglish. Many of  these terms a re  
understood only by co-workers, and have no place i n  wri t ten mater ia l  in- 
tended f o r  dis t r ibut ion.  Occasionally a word or  expression of t h i s  type 
w i l l  be much more descriptive than a conventional counterpart, in which 
case it may be used, provided that  t h e  meaning i s  made c?.ear t o  the  reader 
and t'nat some advantage i s  evident from i t s  use. 

Prac t ica l ly  all readers of technical  reports  have suf f ic ien t  back- 
ground and inte l l igence t o  understand our most technical  reports,  i f  the  
explanation i s  given in t e r m  tha t  a r e  wderstandable. Indeed, t h i s  is  
the  basis  f o r  a l l  our learning. I f  it were necessary t o  know a l l  about 
a subject before we could read about it, nothing would ever be learned. 
Thus, understanding a technical  report  i s  Inore a matter of  vocabularg 
than inte l l igence,  

Accuracy and Honesty 

The qua l i t i e s  of accuracy and honesty containec! in a report  probably 
may be traced as  f a r  back a s  t he  s t a r t  of t he  investigation. The f i n a l  
conclusions can be no more accurate o r  hanest than the  data  on trhich they 
are based. I f  the  basic data  a r e  inaccurate, or i f  the  t e s t  procedures 
a r e  influenced by a desire  t o  prove o r  d i s p r ~ v e  cer ta in  preconceived ideas, 
it w i l l  be impossible t o  make an honest appraisal  of t he  f i n a l  resul ts .  
Thus, it i s  imperative t h a t  the  wri ter  be accurate and honest from the 
inception cf the  investigation.  

a See a r t i c l e  on !'Basic Srlgl.ish fo r  Science" in Appendix I. 



within i t s e l f .  Statements based on data  should be checked carefully,  
a s  should spell ing,  punctuation, reference t o  figures,  and the  figures 
themselves. Inaccuracies t h a t  a r e  evident t o  the  reader r e f l e c t  upon 
the  aua l i t v  of the  invest iaat ion.  I f  e r rors  of any kind a r e  apparent t o  - 
the  reader, he is l i ke ly  t o  conclude tha t  e r rors  a re  a l so  prevalent i n  
t he  portions of the  investigation t h a t  he cannot check. This i s  t rue  
especial ly  when the  material  i s  of a controversial  nature. 

The conclusions and recommendations should be based on an honest 
evaluation of the  investigation. Very of t sn  i n  advertising material  the  
conclusions appear t o  be based on impartial  data  then they a r e  based 
ac tua l ly  on carefu l ly  selected data. It should be the  aim of every engi- 
neer t o  eliminate t h i s  type of analysis from h i s  reports. An honest 
in te rpre ta t ion  of a l l  the  data  w i l l  prove invariably to be the  sa fes t  
course t o  follow. 

The Rouqh Draft 

Probably the nost  encouraging statement t ha t  can be made t o  an author 
i s  tha t  eventhe most experienced wri ter  cannot produce a finished manu- 
s c r ip t  i n  the f i r s t  writing. Considerable rewrit ing is usually necessary 
t o  produce a s c r ip t  t h a t  i s  worthy of the  t h e  spent in organizing and 
preparing the material. Abraham Lincoln, in  a l e t t e r  t o  a friend, expressed 
t h i s  same thought when he wrote, "1 am writing you a long l e t t e r  because 
I do not have time t o  prepare a short one." 

!'hen s t a r t i n g  t o  wri te  it i s  essen t ia l  50 f r ee  oneself of the  a t t i t u d e  
many engineers have toward writing. To most, it is  a disagreeable task t o  
be disposed of i n  the  eas ies t  way. Some of t h i s  a t t i t ude  can be overcome 
by mastering the  s l~bJect  in de ta i l ,  and the remainder by ac tua l ly  ge t t ing  
s tar ted.  It i s  easier t o  c r i t i c i z e  than t o  create,  and advantage of t h i s  
should be taken t o  f ree  oneself of h i s  inhibi t ions  toward writing. By 
s tar t ing,  c r i t i c i z ing ,  and rewriting, confidence i s  gained, and with each 
completed sect ion t h e  task becomes easier. 

Of the  many c r i t e r i a  f o r  judging the qua l i ty  of t he  wr i t ten  material, 
t he  four given below a re  of priiiary importance. Each i s  used i n  a broader 
sense than a s t r i c t  def ini t ion of t h e  t e rns  would indicate.  

Style. The s ty l e  of the  report  w i l l  govern, t o  a great  extent, 
t h e  number of people '~d-io w i l l  read it a f t e r  scanning the  contents. 
Reports sho~ild bB writ ten i n  an a t t r a c t i v e  manner. By a t t r a c t i v e  i s  
meant not only the  appearance, but the  manner of putt ing thoughts i n t o  
words. Some wri t ten material  i s  d i f f i c u l t  t o  read and t o  follow, and 
it requires great  e f for t  t o  f i n i sh  reading a report  of t h i s  type. Unless 
t h e  rqader i s  obliged t o  read it, he wil l  l a y  it aside u n t i l  he has 
"more time," Some t ex t  n a t e r i a l  i s  disegreeable t o  the inner senses, 

.I 

causing an involuntary antagonistic a t t i t u d e  on the  reader 's  part .  H i s  
a t t en t ion  i s  thereby diverted from the  subject t o  t he  method of present- 
inz it, In an idea l  s i tuat ion,  t he  reader i s  en t i r e ly  unaware of the  
mechanics of presentation. 



his  reading. This i s  best  accomplished by never allowin8 the  reader 
t o  become confused. Be sure of what you want t o  say, of why you a re  
saying it, and tha t  you a re  sa;(ring it effectively.  Give a c lear  pre- 
liminary view of the  subject matter a s  a whole before s t a r t i n g  t o  ex- 
plain the  de t a i l s .  Endeavor t o  make using and reading t h e  report  a s  
painless a s  possible. The readers a r e  human, and, i n  general, do not 
do any more hard work than necessary, :I simple s ty l e  t ha t  d ive r t s  none 
of the  reader 's  a t ten t ion  t o  complicated methods of presentation i s  the  
ultimate goal. 

English. X .  report  might consist  of a s e r i e s  of pictures and 
drawings with no r ~ i t t e n  explanation. I f  the meaning i:; clear ,  and i f  
nothing can be gained by inser t ing  explanatory devices, t he  picture  
report i s  acceptable. Usually, however, there  i s  need f o r  more wri t ten 
material  than i l l u s t r a t i ons ,  because the i l l u s t r a t i o n s  need comment 
and discussion t o  bring out t h e i r  full meaning. Thus, the  English used 
i n  the  wri t ten mater ia l  i s  of para .mnt  importance and must consis t  of 
well-chosen words arranged t o  convey the  intended information. Vague 
or double-meankg statements should be guarded against. The meaning 
conveyed t o  the  reader must be the  meaning intended by the author. By 
reading aloud the  e n t i r e  t ex t ,  m a y  errors  w i l l  be found t h a t  a r e  not 
evident i n  s i l e n t  reading. 

de hear Xngli-sh badly spoken so of ten tha t  we a re  i n  danger of 
losing our sense of r i gh t  and wrong so f a r  as  grammar is concerned. 
Each person has a d i s t i nc t ive  conversational s t y l e  which i s  usually 
accepted by others with l i t t l e  or  no question, wen though it may vio- 
l a t e  many rules  of grammar and composition. When writing, however, 
much more i s  expected of t h e  same person and h i s  wr i t t en  material  i s  
subjectsd t o  close scrutiny and t o  considerable c r i t i c i sm unless it 
conforms t o  t he  recognized ru les  of  grammar. In addition, the  wri t ten 
material  should be f r ee  of: 

1. Slang or coiloquial  expressions. 
2. Expressions i n  common use in  an area or  region, 

but not recognized a s  good Znglish. 
3 .  Terms classed a s  "shop t a lk"  t h a t  a r e  tmder- 

stood only by co-workers. 
4. Hacheyed expressions that ,  although used and 

accepted es good Xnglj-sh, a r e  badly worn from 
overuse. 

Taranaphs. The paragraph, from the  reader 's  point of view, i s  
a yardstick by which he measures h i s  progress. Each paragraph should 
be a u n i t ,  used t o  develop a s ingle  idea o r  thoq3ht. From the  stand- 
point of reader-interest, short  paragraphs are preferable, since a 
sol id  sheet of typed material  with no open spaces tends t o  s t ee r  the  
reader away. Use, but do not abuse, the  reader 's  a t tent ion.  His 
a b i l i t y  t o  concentrate on a s ingle  paragraph i s  limiteci and var ies  
with h i s  i n t e r e s t  i n  t he  subject matter and the  method of presentation. 
The reader w i l l  not object t o  reading several  short  paragraphs, but 



form i n  a s ing le  paragraph. 

To be effect ive ,  t h e  paragraph should be designed, not j u s t  allowed 
t o  happen. The subject  of the  top ic  sentence should, when possible, be 
t h e  same a s  t h e  subject  of the  paragraph. Thus, t he  main thcught i s  made 
c l ea r  as soon a s  possible. The discuss ion then follows, and t h i s  should 
be rounded out by some concluding o r  s m a r y  statement. 

Sentences. The sentence i s  t h e  bas ic  element of the repor t  i t s e l f  
and should be ca re fu l ly  constructed. >hereas the  paragraph develops a 
s ing le  idea, the sentence s t a t e s  a s i ng l e  thought. Any at te~iipt  t o  do 
more than t h a t  l eads  t o  confusien. I n  p r ac t i c a l l y  every case, a long 
sentence t h a t  has  l o s t  i t s  e f fec t l~~reness  can be broken down i n t o  two 
o r  more fo rce fu l  s ta tenents .  3n t h e  other hand, shor t  choppy sentences 
used t o  excess soon l o se  t h e i r  effectiveness.  To i l l u s t r a t e ,  most 
people h e s i t a t e  t o  read l e g a l  documents because of long involved sent- 
ences containing numerous dependent clauses.  Even a f t e r  c a r e fu l  reading 
and study, t he  meaning i s  not  always c lear .  In contras t ,  f i r s t  grade 
readers t o  n ~ t  provide i n t e r e s t i ng  reading, even though t h e  sentences 
a r e  c lear ,  short ,  and e a s i l y  understood. 

Tie i d e a l  w i t t e n  t e x t  cons i s t s  of a mixture of medium length, 
c l e a r  sentences and shor t  fo rce fu l  statements. Sentences may have 
many th,ings wrong with them t h a t  cannot be discussed here; 2/ however, 
t he  usual  ai lments cons i s t  of incompleteness, lengthiness, dangling 
o r  misplaced phrases, and l ack  of p a r a l l e l  construction.  

Vords. The choice 3f a word i s  sometimes an important matter  i n  - 
presenting an idea. If any doubt e x i s t s  t ha t  t h e  chosen word conveys 
t h e  proper meaning, the  d ic t ionary  w i l l  prove t o  be an impar t i a l  judge. 
Some. of our most common words have shades of meaning which should be 
f u l l y  understood. For example, do not  say "determine" when "measure" 
descr ibes  t he  act ion,  o r ,  i n  usjrlg t h e  word "piezometer" Le sure t h a t  
your reference i s  not  t o  a I1wat.er column" o r  llmanometer." 

A t  t imes it is d i f f i c u l t  t o  find j u s t  t h e  r i g h t  word t o  descr ibe  
2 par f icu la r  ac t ion  o r  s i tua t ion .  L ibera l  use of the  thesaurus 4/ w i l l  
increase t he  effectiveness of a r c i t e r ' s  vocabulary and make h i s  statements 
more forceful .  A book of anonyms and synonyms w i l l  a l so  prove helpful .  

2/ See l1On Engineering Kri t ing"  and 'The Pr inc ip les  of Poor Vrit ing" 
i n  Appendix I. 

&/ "Rogetls Thesaurus of the  Ehglish Language i n  Dictionary Form" by 
C.  0. Sylvester  Ib:awson, 1936. 



Excerience has shovm t h a t  c c r t a i n  d i f f i c u l t i e s  i n  t he  preparation 
of a repor t  a r e  common t o  many w l t e r s .  The p e a t e s t  s i ng l e  d i f f i c u l t y  
i s  probably i n  organization, and '.,his has been covered i n  preceding dis-  
cussions. More spec i f i ca l ly ,  however, there  a r e  other problems t h a t  
confront t he  m i t e r ,  which, i f  f u l l y  recognized and overcome, can do 
much toward improving the  value and qua l i t y  of  technical  writ ing,  

Discussion of negative resvl&. Often ti;$re i s  a doubt as t o  
how much of t h e  invest igat ion t o  Lnclude i n  a repor t .  It is  of ten  
believed t h a t  da ta  and r e s u l t s  of a negative nature a r e  of no value 
and should not be included i n  the  discussion. I f  only t he  spec i f i c  
problen a t  hand is  considered, t h i s  is t rue ,  but i n  solving problems 
of a s imi lar  nature a% some l a t e r  date ,  negative ~ e s u l t s  o f ten  pre- 
vent dupl ica t ion of work. It has been demonstrated t h a t  f o r  a given 
s e t  of conditions, d i f f e r en t  groups of ana lys t s  working independently 
w i l l  o f ten  propose t he  same solut ion t o  a problem. If t h i s  obvious 
solut ion i s  found by experiment t o  be incorrect ,  and t he  f a c t s  a r e  
m&3e known, fu tu re  experimenters a r e  spared the t roub le  of l ea rn ing ,  
f o r  i::emselves t he  impractical  nature of c e r t a i n  schemes, 

Checking the  out l ine .  I f  t h e  wri ter  has any doubt regarding 
the  s u i t a b i l i t y  of h i s  out l ine ,  it should be discussed with t h e  person 
who w i l l  eventually review the  wr i t t en  repor t .  Considerable t h e  and 
e f f o r t  may be saved by a l l  concerned i f  t h e  repor t  i s  reviewed and 
basic changes made while the  repor t  i s  i n  ou t l ine  form. 

Self-criticism_, The a t t i t u d e  of some wr i t e r s  i s  t o  wri te  anything 
and then l e t  t he  reviewo,r '!fix it up." For t h e  more serious-minded 
wri ters ,  however, t he r e  a r e  several  ways t o  evaluate t h e i r  own writ ing.  
As mentioned before, reading aloud w i l l  help de t ec t  f au l t y  sentences, 
r epe t i t i on  and awkward constructions.  Another method i s  t o  type t h e  
rough d r a f t  and allow a day o r  two t o  e lapse  Sefore rereading. Seeing 
the  mate r ia l  i n  d i f f e r en t  form a f t e r  a time i n t e r v a l  has elapsed gives 
t he  wr i t e r  a f resh  viewpoint f o r  se l f -cr i t ic ism.  A t h i r d  method i s  to 
assume the  r eade rDs  viewpoint. Try t o  put yourself  in t he  reader ' s  
place and decide whether t he  wr i t t en  mate r ia l  s t a t e s  the  th ings  he 
would l i k e  t o  know, A s  a f i n a l  t e s t ,  decide whether t he  repor t  s t a t e s  
t he  things you ycrurself needed t o  h o w  in order t o  understand t h e  proh- 
lem, make the  invest igat ion,  and formulate the  recommendations. The 
chart ,  reproduced on t h e  ins ide  back cover of t h i s  repor t ,  will a l so  
help t o  evaluate t h e  f inlshed manuscript. 

Specif ic  versus vame statements. I n  constructing sentences f o r  
a repor t  every attempt should be made t o  give spec i f i c  information, 
Often a statement t h a t  i s  vague and i nde f in i t e  can be made spec i f i c  by 
t he  proper choice of words. For example, t h e  statement IIt~io of the  
heater  elements were bedly corroded," provides more information than 
t he  statement Iftwo of the heater  elements were found t o  be defective." 
"Flow a t  the  t r a in ing  wal l  was ~ n s a t i s f a c t o r y , ~  may be changed t o  "flow 
overtopped the  t r a i n iqg  wal le t l  Thus i n  fewer words t he  same thought i s  
expressed, but add i t iona l  information i s  a l s o  given. 



Overcondensation. In  attempting t o  prevent wordiness the  other 
extreme i s  of ten  reached. D,:, not overconden:3e. There i s  a limit t o  
the complexity of the  thoucht which can be presented i n  a s ingle  
sentence without overtaxing the  reader. Overcondensation r e s u l t s  i n  
the reader spending more time deciphering statements than he would i n  
reading a longer but c learer  discussion of the same mater ia l ,  For 
example, t he  statex~lent, "The decreased excess-air quant i ty  rssul ted 
in turbine powerplant eff ic iency hprovo,ment," i s  overcondensed and 
should be expanded. 

Tables. Tables, l i k e  i l l u s t r a t i o n s ,  may be included i n  the  t e x t  
near t he  point a t  which they a r e  referred to ,  o r  they may be placed 
i n  a group a t  the  end of the t e x t  o r  i n  the appendix. The f i r s t  method 
i s  preferable i f  the tables  ac tua l ly  cons t i tu te  a par t  of the  t e x t  and 
a re  essential. t o  i t s  understanding. Such tab les  should be kept a s  br ief  
as  possible and should contain only infornabtion which i s  essen t ia l  t o  
the t e x t ,  Tabular material  which i s  included primarily f o r  record pur- 
poses o r  which serves only a s  supporting evidence should usual ly  be 
placed a t  t he  end of the tex t  o r  in an appendix. Column headings a r e  
usually l imited t o  three or four 1~rords~ but they must of ten convey 
ideas which would ordinar i ly  require  a complete sentence. On t h a t  
account, it i s  par t icu la r ly  important t h a t  careful  5hought be given t o  
the headings and t o  the arrangement and order of the columns. 

I4odel and pro to tme nuant i t ies .  I n  referr ing t o  lengths, 
discharges, pressures, o r  other quant i t i es  t ha t  are  scaled down i n  a 
model stady, it i s  preferable t o  r e f e r  only t o  the prototype quanti ty 
even though the discussion centers  about the  model. For example, a 
p r o t o t y ~ e  discharge of 1,000 second-feet scaled down i n  a ce r t a in  
model amounts t o  a flow of 0.559 second-feet. In  discussing t h e  flow 
through the model it i s  suf f ic ien t  t o  state--"The discharge was 1,000 
second-feet. 

The well-knorm provexsb which s t a t e s  i n  e f fec t ,  :'A pic ture  i s  worth 
a thousand words," applias i n  pa r t i cu l a r  when the picture  i s  used i n  a 
report. Proper u$e of i l l u s t r a t i o n s  saves t h e  and e f fo r t  f o r  both the 
author and the reader. Figures should be selected and prepared fo r  a 
def in i te  purpose and no figure should be included i n  t h e  report  unless it 
has r e a l  u t i l i t y .  

Figures nay be used for  any one of three reasons: f i r s t ,  t o  c l a r i f y  
the t ex t  and avoid the need for  long o r  involved discussions; secondly, 
t o  present data i n  graphic form, which is  freauently more usefu l  than 
tabular form; a . d  thirdly,  to  add t o  the i n t e r e s t  and a t t rac t iveness  of 
the  report. The f i r s t  two factors  a r e  usually well understood by techni- 
c a l  workers, for the:.. a r e  accustomed t o  reducing the+ ideas t o  drawings 
o r  charts. The th i rd  factor,  t ha t  of added in t e r e s t  and at t ract iveness ,  
requires spec ia l  consideration. This fac tor  w i l l  frequently overlap the 



o f t c i ,  be taken out  of t h e  d u l l  and un in te res t ing  c l a s s  merely by devoting 
thought t o  t he  manner of i t s  presentat ion.  Photographs or  wash drawings 
a r e  usual ly  more i n t e r e s t i ng  t h ~ r l  l i n e  drawings, and simple graphs which 
present a l im i t ed  amount of data i n  c l e a r  fashion will always be more 
a t t r a c t i v e  t o  t h e  reader than complicated char t s  which c6n be deciphered 
only with g rea t  e f f o r t .  

Figures cons i s t ing  of photographs a r e  an important par t  o f  an 
invest igat ion s ince  they expose t he  inves t iga t ion  t o  the  reader. By 
proper use of photogriiphs, the  reader i s  made t o  f e e l  t h a t  he i s  taking 
pa r t  in t h e  inves t iga t ion  ra the r  than merely reading about an event t h a t  
took place i n  h i s  absence. Photographs allow the  reader t o  s e e  o r  judge 
f o r  himself t h e  e f f e c t  of d i f ferent  va r i ab l e s  on the  f i n a l  r e s u l t ,  t h e  
appropriateness o f  the  equipment, and t o  some degree, the  q u a l i t y  of t h e  
invest igat ion.  

For these reasons, photographs should be planned i n  advance of t h e i r  
need. The repor t  should be kept i n  mind throughout t h e  inves t iga t ion  and 
t h e  photographs talten with a view t o  i l l u s t r a t i n g  the mater ia l  which must 
be covered i n  t h e  report .  Th%s method i s  f a r  superior t o  t h a t  of attempt- 
ing t o  s e l ec t  su i t ab l e  i l l u s t r a t i o n s  from a random collec5ion of photographs 
a f t e r  the inves t iga t ion  has been completed. With a haphazard system, t h e  
most e f fec t ive  p k t u r e s  a r e  often t h e  ones t h a t  were not taken. 

Photographs should be made t o  i l l u s t r a t e  d e f i n i t e  and s p e c i f i c  points .  
To insure t h i s ,  it is  necc s sa ry to  envisage t h e  angle a t  which t h e  photo- 
graph is  taken a s  well  a s  the  arrangement of t he  subject  in t h e  pic ture ,  
before the  photograph i s  made. :*en model-prototype comparisons a r e  poss- 
i b l e ,  photographs should be mc;de from common points .  

-.. 
In  cases  where extraneous d e t a i l  i s  unavoidable i n  the o r i g i n a l  

p ic ture ,  a por t ion  of t h e  negative should be e n l a ~ g s d  t o  i l l u s t r a t e  t he  
point o r  points  t o  be emphasized. P i c tu r e s  t h a t  do not show, a t  once, 
t he  fea tu res  intended by the author discourage t h e  reader and a r e  b e t t e r  
omitted. One l a r g e  photograph, Figure 4, i n  which t h e  p o b t s  of i n t e r e s t  
predominate i s  of ten  more effect ive  than  severa l  smaller p r i n t s  i n  which 
t h e  i n t e r e s t i ng  d e t a i l s  a r e  obscure. 

One o r  more photographs may be placed on a s i ng l e  page, depending 
on the  type of mate r ia l  being presented and on t he  space l imi ta t ions .  If 
t h e  p ic tures  a r e  r e l a t ed  by ~iay of s i m i l a r i t y  o r  con t ras t  they may be 
placed on the  same sheet. I f  t h e y  a r e  of  d i f f e r e n t  subject m.terj.sl and 
have nothing i n  common, they  should be  placed on separate pages. When 
more than one photograph i s  used i n  a f igure ,  each p ic tu re  should be 
1et.tered A ,  B, C, etc., and a separate  t i t l e  k~ov ided  under o r  appropr ia te  
t o  each picture.  I n  addition, a general  t i t l e  f o r  t h e  en t i r e  f i gu re  should 
be provided a t  t he  bottom of the  sheet .  Figure 5 i l l u s t r a t e s  an acceptable 
arrangement f o r  t h i s  type of f igure.  It i s  pre fe rab le  to  mount t h e  photo- 
graphs so t h a t  t h e  top  of the  sheet has  t h c  narrow dimension Unnecessary 



t h e  reader 's  a t tent ion from t h e  mater ia l  being presented. 

Drawinas and Charts 

# Careful preparatiori of drawings i s  as e s sen t i a l  t o  the c l a r i t y  of 
a report  as t he  careful preparation of the  text.  An improperly prepared 
drawing can confuse a s  e a s i l y  a s  it can clar i fy .  A s  a matter of economy, . drawings made for  one purpcse ai.9 often placed i n  a report  t o  i l l u s t r a t e  
another and t h e  resu l t ing  c h t t e r  o r  i r re levant  d e t a i l s  thus confuses 
t h e  reader and presents a formidable appearance t o  what, i s  usually a 
r e l a t i v e l y  simple problem. 

Simple l i n e  drawings a r e  usually preferable to construction-type 
drawings which show complete d e t a i l s  and dimensions. By showing only t h e  
essentilkl pa r t s  of a subject, c l a r i t y  i s  obtained and emphasis i s  placed on 
t h e  desired par t .  For example, i n  showing a se r i e s  of spillway aprons f o r  
t h e  purpose of comparing t h e i r  performance there  would ord inar i ly  be no 
need t o  introduce confusing d e t a i l s  consist ing of expansion, contraction, 
o r  construction joints, drainage holes, reinforcing s t ee l ,  o r  ground 
contour l ines .  The most e f fec t ive  drawing would be a simple sketch showing 
t h e  out l ine  with the essen t ia l  dimensions, a s  i l l u s t r a t e d  by Figure 6. 

Most subjects a r e  bes t  i l l u s t r a t e d  by the conventional plan, 
elevations, arxi sec5ions. Occasionally, however, a subject may be shown 
more c l ea r ly  and more effect ively by using an isometric o r  perspective. 
draviing. Figure 7 i l l u s t r a t s s  the ultimate i n  t he  ..a of a perspective 
drawing. Although a drawing of t h i s  type i s  d i f f i c u l t  t o  prepare, it 
portrays i n  one glance a pict.*ne t h a t  could othervrise be obtained only 
by long study of a s e t  of conventional drawings. Figure 8 shows a simpler 
perspective dravring which is a l so  effect ive and not so d i f f i c u l t  t o  
prepare. 

Clariky should be t h e  main objective i n  preparing drawings fo r  a 
report .  An attempt should be made t o  present t he  subject  so  tha t  i t s  
meaning i s  immedfatzly c l e a r  t o  the  reader. I f  t h e  reader becomes 
confused h i s  i n t e r e s t  l ags  and f u l l  benefit  of t he  author 's  e f f o r t  i s  
not  obtained, 

The appearance of a dravring has much t o  do with i ts  success as an 
i l l u s t r a t i o n .  It should not be crowded t o  present a mass of d e t a i l  i n  
a small space, nor should it be so open tha t  it lacks  coherence. 
Figures 9 and 10 show well-arranged and a t t r a c t i v e  drawings. Drawings 
should usual ly  be made f o r  reduction, fo r  those tha t  have been reduced 
from a l a rge r  size present a neater appearance than those printed . d i r e c t l y  from report-size sheets,  

It is often possible t o  combine several subjects i n t o  a single .. f igure ,  a s  discussed i n  connection with photographs. T i t l e s  fo r  each 
p a r t  and for  the  en t i r e  f igure  should conform t c  the  c r i t e r i a  given 
f o r  the  photographs. The use of several  drawings i n  a s ing le  figure i s  
shown i n  Figure 6. 



accuracy of t h e  data. To i l l u s t r a t e ,  curves d r a m  Prom da ta  rounded 
o f f  t o  the nearest  10 pounds per square inch should not be drawn so 
l a rge  t h a t  t h e  curve indicates  accuracy t o  1 psi ;  nor should the  
sca le  be so small that  a 10-psi di f ference i s  not apparent. 

* 

Horizontal and ve r t i ca l  scales  should, when possible, be ident ical ,  
t o  insure easy use. When t h i s  is  not possible, easy-to-read sca lss  . should be chosen. I n  no case, fo r  example, should the  sca le  show 
12 divis ions  t o  the  inch with the 1-inch divis ions  marked i n  increments 
of 10. 

Curves may be combined with sketches or  drawings t o  save space o r  
t o  make c l e a r  t he  proper use of .the curves. I n  some cases, it may be 
preferable t o  use an en t i re  sheet f o r  a curve. The unused portion of 
t he  sheet may then be used f o r  an explanation of terms, notations, o r  
other  abbreviated material, Figure 11 i l l u s t r a t e s  an acceptable form 
f o r  curves combined with a sketch. 

F i w e  Placement and Use i n  Report 

The placement of the f igures  i n  the rep'ort deserves consideration 
s ince the  arrangement f i n a l l y  chosen w i l l  govern t o  some extent t h e  
esse with which the  report  m y  be handled. Several f ac to r s  govern 
proper placement, 

In  reading a report  f o r  t h e  f i r s t  time, it is convenient to have 
t h e  f igures  appear i n  the t e x t  following the  f i r s t  reference t o  them. 
There are, however, two disadvantages t o  mixing the  t e x t  and figures.  
F i r s t ,  it becmes d i f f i c u l t  t o  find a par t icu la r  f igure i f  it is 
referred t o  more than once, and secondly, i f  t h e  report  i s  used a s  a 
reference the  f igures  a re  not quickly and eas i ly  accessible. 

Another system i s  t o  place the f igures  consecutively, i n  a group, 
immediately follovfing the t e x t  material. Thus, the text mater ia l  is 
in an unbrokei~ order indicated by page numbers, and the f igures  a r e  in 
an unbroken order indicated by the  f igure  numbers. Regardless of what 
use i s  made of t he  report, t h e  f igures  a r e  eas i ly  found, 

For e i t he r  of the placement schemes, the  f igures  should be arranged 
t o  p a r a l l e l  t he  development i n  the  t ex t ,  It should be possible by 
scanning the  f igures  and reading the t i t l e s  t o  obtain a t  l e a s t  a 
general concept of t he  contents of the  report ,  

* Figures should be thoroughly integrated with the t e x t  by re fe r r ing  
t h e  reader t o  appropriate f igure  at a l l  points a t  which he would be 
aided by such reference. 

b 
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SAMPLE REPOKT OUTLINE 

SPILLWAY AND EMEEIGENCY OUTLET STUDIES 

Summarg 

Spillway Studies 

hergency Outlet Studies 

PART I--SPILLWAY STUDIES 

INTRODUCTION 

Spillway Desim 

The Models 

~ 1:50 scale spillway model 

~ 1 3 0  scale emergency outlet  model 
I 

Spillway Tests--Preliminary Design 

Spillway design 

Spillway t e s t  resul t s  

Spillway Tests--Recommended Design 

Spillway piers 

Apron performance 

Erosion t e s t a  

Spillway Operation-Recommended Design 

Gate operating schedule 

Spillway rat ing curve 

P m  11---GENCY OUTLET STUDIES 

INTRODUCTION 

r 
Outlet Desinn 

The Model 

I Result8 of Tests 

Outlet Scheme A 

I Outlet Schae B--Recamended Deeign 



SANPLIL-FITJAL STAGE OF OUTLSNE 

Preparing the Figures 

Picture = 1,000 words, i n  report, 

Use ?roperly, both photographs and drawings. 

Figure must have a u t i l i t y ,  

Figures of two types, data and explanatory. 

Hake figures at t ract ive.  

Photographs 

Photos expose investigation t o  reader. 

Allow reader t o  judge resu1,ts. 

Plan photos i n  advance t o  i l l u s t r a t e  important parts  of 
investigation. Determine photo angle and subject arrangement. 

Enlarge photos i f  necessary, one large photo more e f f e c t i ~ e  
than several small. 

Several related photos nay be placed on one sheet, 

T i t l e  f o r  each photo and for  each figure. 

Arrange t o  eliminate turning of report, 

Careful preparation essential .  

Kake drawings fo r  specific purpose and eliminate unnecessary de 

Simple l i n e  drawings most effective, 

Use perspective in d i f f i c u l t  cases. 

Clari ty i s  main objective. 

Appearance also important. 

Combine s.everal drawings i n  one figure t o  save space. 

t a i l s .  
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A. Flow concentrated. 
Gate 1 open. 

B. Flow well distrlbutad. 
Gate 4 open. 

C. Flow cllmbs training- 
wall. Gates 4, 5, 6 
open. 

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

ROSS DAM 
TESTS TO DETERMINE ORDER OF OPENING GATES 



Figure 

A. Flow concentrated. 
Gate 1 open. 

B. Flow well distributed. 
Gate 4 open. 

C. Flow climbs training- 
wall. Gates 4, 5, 6 
open. 

D. Flow well distributed. 
Gates 4, 3, ~ opera. 

ROSS DAM 
TESTS TO DETERMINE ORDER OF OPENING GATES 



I /  
A - H O R I Z O N T A L  APRON 

B - HORIZONTAL APRON WITH SPREADER TEETH AN0 BAFFLE BARS I 

C - SLOPING APRON FOR SHASTA DAM 
50 0 I00 

L a . '  a I ' I 
ZW 

SCALE OF FEET 

0 - ROLLER BUCKET i O R  DAVIS DAM 
25 0 

l ~ . * ~ l  '? , 100 
1 

SCALE OF FEET 

STILLING BASIN DESIGN FOR SPILLWAYS 
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STEEL FORMS OF SIMILAR 
ARRANGEMENT MAY BE USED 

I N O T E S  I 

I Invert  concrete 1s oreferobly placed dl rect  f r o m  lnslde 
bor re l  o t t e r  p loc lnq first lift In both side forms. 
Thls o v o ~ d s  d e t r l m e n t o l  resu l t s  of over  vlbrotlon 
necessary to t ~ l l  I n v e r t  from the 11des 

2 T W O -  Inch stop boords and screed s t r l p s  prevent  con- 
connectlnq bents crete f rom p u l l ~ n q  owoy f r o m  f o r m s  w h l l r  screedtnq 

They o re  removed ond the grooves i l l l e d  w h t n  con- 
crete ottorns ln l t l o l  set. 

Nherc s l o ~ e  of borrel IS s t e e p t r  thon 5 Inches per  
!oot, use of temporary, reodlly removoble short  Wnels 
may be necessory t a  hold ~ n v r r t  shoot  f rom bulglnp 
A t  lnlt iot set, ponels should be promptly removed 
and the surfoce f ln lshed 

3. Openings ore l e f t  neor  the bo t tom of outside torms ot  

.-.Horlzontol plpcs lorqer slphons to p r o v ~ d c  occe$s f o r  ploclng ond vl- 

connectlnq bents brat lnq concrete 

4 Removable form ponels 18' t o  24" n ~ d e ,  f o r  the outslde 
form obove sprtnqllne ore lotd on too of b o r r e l  
un t l l  needed, then, one o t  o t lme ore slipped down, 
fled In plocr, on5 f l l led 

5 Outside form IS tohen oport olonq E o t  top ond moved 
to ner  poslllon wt th d r o q l l n e  o r  crane 

r': -\ "7"1 6 Instdc forms ore moved o r  o u n i t  with q o n t r q  o f t w  
'h . , ,;!i. 11:' oull lng them donnword  and lnword with tu rnbuch le i  . - 

7. Anchors should be f l rm ly  embedded In concr r te  pads 
C R O S S  S E C T I O N  T H R O U G H  GAMTRY or sills and fostened to lnslde to rms t o  p r l ~ r n t  

t l oo t lnq  
FOR S E T T l N G  A N D  R E M O V A L  07 I N S I D E  F O R M S  

SIPHON FORMS PREFERABLY LEAVE INVERT OPEN FOR Hlr ' i t  FINISHING 

fi E v BUREAU OF RECLAMATION - DESIGN AND CONSTRUCTION SHEET I OF I 

VMFP'D 5-1 -45  RESEARCH AND GEOLOGY DIVISION X - D - I l l 9  







PY PAUL W. MERRIU 

Mount Wilson Observatory, Pasadena 

Books and a r t i c l e s  on good wri t ing a r e  numerous, but where can 
you find sound, p rac t ica l  advice on how t o  wr i te  poorly? Poor writ ing 
i s  so common tha t  every educated person ought t o  know e k t h i n g  about 
it. Many s c i e n t i s t s  ac tua l ly  do wr i te  poorly, but they probably 
perform by e a r  without perceiving c lear ly  how t h e i r  r e s u l t s  a re  achieved. 
An a r t i c l e  on t h e  principles of poor writing might help. The aubhor 
considers himself well qual i f ied t o  prepare such an a r t i c l e ;  he can 
write poorly without half t rying.  

The average s tudsnt f i nds  it surpr is ingly easy t o  acquire t h e  
usual t r i c k s  of poor wri?.ing. To do a consis tent ly  poor job, however, 
one must grasp a few essen t ia l  pr inciples :  

I. Ignore the reader. 

11. Be verbose, vague, and pompous. 

111. Do not revise.  

IGNORE THE READER 

The world i s  divided i n t o  two great  camps: yourself and others. 
A l i t t l e  obscurity o r  indirect ion i n  writing w i l l  keep t h e  others  a t  
a safe  distance; i f  they get close,  they may see too  much. 

Write as ii' f o r  a diary. Keep your mind on a d i rec t  course between 
yuurself and the subject ; donvt  think of t h e  reader-he makes a bad 
t r iangle .  This i s  fundamental. Constant and a l e r t  consideration of 
the  probable reaction of the  reader i s  a s e r i m s  menace t o  poor writing; 
moreover, it requires mental e f for t .  A log ica l  argument i s  t h a t  i f  
you wri te  poorly enough, your readers w i l l  be too f e w  t o  nmrit any 
a t ten t ion  whatever. 

Ignore the reader wherever possible. I f  the proposed t i t l e ,  f o r  
example, means something t o  yoy, s top r igh t  there ;  th ink  no fur ther .  
If the  t i t l e  baffles o r  misleads the  reader, you have w n  the  f i r s t  
round. Similarly, a l l  the way through you must writ9 f o r  yourself, 
not f o r  the  reader. Practice a dead-pan technique, keeping your f a c t s  
and ideas a l l  on the  same l e v e l  of emphasis with no t e l l t a l e  h i n t s  of 
r e l a t i ve  imports,nco o r  l og i ca l  sequence. Use long sentences containing 



frequently employed i n  poor writing because it does not indicate  cause 
and e f fec t ,  nor does it dist inguish major ideas from subordinate ones. 
Because seldom appears i n  poor writing, nor does t he  semicolon--both 
a r e  replaced by go 

D 

Camouflage transi.tions i n  thought. Avoid such connectives as 
mopeover, nevertheless, on the  other hand. I f  unable t o  r e s i s t  t h e  

h temptation t o  give some s ignal  f o r  a change i n  thought, use however. 
A poor sentence may well begin with howaver because t o  the  reader, with 
no idea what canes next,'however is too vague t o  be useful. A good 
sentence begins with the subject  or with a phrase t h a t  needs emphasis. 

The "hidden antecedent" i s  a common t d c k  of poor writing. Use 
a pronoun t o  re fe r  t o  a noun a long way back, o r  t o  one decidedly sub- 
ordinate i n  thought or  syntax; o r  t&le pronoun may r e f e r  t o  something 
not d i r e c t l y  expressed. I f  you wish t o  play a l i t t l e  game with t he  
reader, o f f e ~  him the wrong antecedent a s  b a i t ;  you may be astonished 
how easy it i s  t o  catch the poor f i s h ,  

In  ignoring the reader avoid pa ra l l e l  constructions which give 
the  thought away too eas i ly .  I need not 'elaborate, f o r  you probably 
employ inversion frequently. It must have been a naive soul  who said, 
ll'dhen the  thought i s  para l le l ,  l e t  t he  phrases be paral le lo1!  

I n  every technical  paper omit a few items t h a t  most readers 
need LO know. You had t o  discover these things the hard way; why make 
it easy f o r  the  reader? Avoid defining symbols; never specify  the 
units i n  which data a r e  presented. Of course it will be beneath your 
d ign i ty  t o  give numerical values of constants i n  formulae. With these 
omissi.ons, same papers may be too shor t ;  lengthen them by explaining 
things t h a t  do not need explaining, In describing tables ,  give special  
a t ten t ion  t o  sel f -eqlanatory headings; l e t  the  reader hunt f o r  t h e  
meaning of plrO. 

BE VERBOSE, VAGUE, AND POIPOUS 

The cardinal sin of poor writing i s  t o  be concise and simple. 
Avoid being specif ic ;  it t i e s  you down. Use plenty of deadwood: 
include many superfluous words and phrases. Wishful thinking suggests 
t o  a wr i te r  t ha t  verbosity somehow serves a s  a cloak or  even as a 
mystic halo by which an idea may be g lor i f ied ,  A cloud of words my 
conceal defects  i n  observation or  analysis,  e i t h e r  by o w c i t y  or  by 
diverting t h e  reader 's  a t tent ion.  Introduce abs t rac t  nouns at  the  
drop of a hat--even i n  those cases where the magnitude of t he  motion 
i n  e downward direct ion is inconsiderable. Hake frequent use of the 
words case, character, condition, former and l a t t e r ,  nature, such, 

Poor writing, l i k e  good football ,  i s  strong on razzle-dazzle, weak 
on information. Adjectives a re  frequefitly used t o  bewilder t he  reader. 
It i s n i t  much trouble t o  make tnem gaudy o r  hyperbolic; a t  least they 
can be flowery and inexact. 

26 



Bible: Render t o  Caesar the  things t ha t  are  Caesar's, 
Poor: I n  the  case of Caesar it might well be considered appropriate 

from a moral o r  e th i ca l  point of -view t o  render t o  t ha t  potentate 
a l l  of those goods and materials of whatever character or  qua l i ty  
which can be shown t o  have had t h e i r  o r ig ina l  source in  any 
~ o r t i o n  of the domain of the  l a t t e r .  

Shakespeare: I am no ora tor  a s  Brutus is. 
Poor: The speaker i s  not what might be terined an adept i n  the  

profession of public speaking, a s  might be properly s ta ted  of 
Mr. Rrutus. (~xarnple from P. W. Swain. Amer. J, Physics, 13, 
316,. 1945.1 

Concise: The d&,es of several  observations a re  i n  doubt. 
Poor: It should be mentioned t h a t  i n  t h e  case of several  observations 

there  i s  room fo r  considerable doubt concerning the correctness 
of the dates  on which they were made. 

3easonable: Exceptionally rapid changes occur in t h e  spectrum. 
Poor: There occur i n  the  spectrum changes which a r e  qui te  exceptional 

i n  respect t o  the  rap id i ty  of t h e i r  advent. 

Reasonable: Formidable d i f f i c u l t i e s ,  both mathematical. and observational, 
stand in the  way. 

Poor: There a r e  formidable d i f f i c u l t i e s  of both a mathematical and an 
observational nature t ha t  stand i n  the  way. 

CASE 

Reasonable: 'i'wo sunspots changed rapidly. 
Poor: There a r e  two cases where sunspots changed with considerable 

rapidity.  

Reascnable: Three s t a r s  a r e  red. 
Poor: I n  three cases the  s t a r s  Ere red i n  color. 

Immaculate precision of observation and extremely de l ica te  
calculations... .  

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

Well fo r  us t h a t  the  pulsing energy of the  great  life--giving 
dynamo i n  the  sky never ceases. Well, too, t h a t  we a re  a t  a s a fe  dts- 
tance from the flame-licked whirlpools in to  which our earth might drop 
l i k e  a pe l l e t  o f  waste f l u f f  shaken in to  the l i v e  coals  of a gra te  f i r e .  



Write hurriedly, preferably when t i red ,  Have no plan; write 
down items as  they occur to,  you. The a r t i c l e  w i l l  thus be spontaneous 
and poor. Hand i n  *our manuscript the moment it is  finished. Reread- 
ing a few days l a t e r  might lead t o  revision--which seldom, i f  ever, 
makes the  writing worse. If you s u M t  your manuscript t o  colleagues 

I (a ba3- practice), pay no at tent ion t o  t h e i r  crit icisms or comments. I 
Later rasizt. f i n  any edi tor ia l  suggestions. Be strong and infa lUble ;  
don.% l e t  anyone break down your wrsenal i ty.  The c r i t i c  mas be try in^ - 
t o  help you br he may have & ul tkr ior  motib,  but the  chan~s of h i s  
causing improvement i n  your writing i s  so  great t h a t  you mat be on 
guQrd. 



BY DONALD M. CHAWFORD 

Secretary of the J. G o  White En~ineerinn Corporation, New York, N. Y. 

On December 10, 1944, the New York Times I1Bcok Reviewn carried a sad 
commentary on the  writing a b i l i t y  of the engineering profession. Referring 
t o  the  vast number of technical instruction manuals tha t  the Bell Telephone 
Laborato~iee has been required t o  publish recently fop the  Axmy and Navy 
users of i t s  equipnent, the Times said: 

1"l'he company has discovered tha t  it is easier  t o  h i re  a 
qualified kdftor and teach him what he needs t o  know about the 
technical terms involved than it would be t o  take a qualified 
engineer and teach him what he would need t o  know about the art 
of editing and the preparation of manuscript f o r  the  printer." 

The truth of the  premise has long been recognized by the  leaders of 
the engineering p~ofession, namely, tha t  American engineers as a group are 
deficient i n  the coxnand of t h e i r  mother tongue, both spoken and written, 
and certain of them have long capaigned fo r  greater attention t o  English 
i n  the engineering curriculum, In h i s  commencement address a t  the 
Mass~~chusetts Ins t i tu te  of Technology of 1937, Gano Dunn defined engineer- 
ing as  'Ithe art of economic application of science t o  social  purposest1 and 
emphasized the need of the  engineer t o  be able t o  make h i s  views p r e v d l  
i n  society, to  persuade and t o  contend. 

However, few practicing engineers have the time or opportunityto 
avai l  th~mselves of f orma1 instruction t o  develop t h e i r  writing aMlity.  
hprovements can be brought about by the individual i f  he is aware of h i s  
deficiency and i f  he i s  willing t o  correct it, The following notes have 
been made t o  a ss i s t  him i n  recognizing some weaknesses t h a t  are commonly 
found i n  manuscripts prepared by engineers: 

1. Have a worth-while subject and somethim t o  write. 

Most engineers know what they want t o  write. Their subjects are 
usually well defined and the material i s  generally factual, not entai'ang 
the plot requirements tha t  so  frequently confound f ic t ion  writers. However, 
i n  a well-written ar t ic le ,  the  thoughts flow logical ly and smoothly from 
point t o  poirrt just as the words themselves flow in smooth srdsr  through 
successive sentences and paragraphs. 

2. State YOUP puupse f i r s t  and end with a conclusion. . a 

1.iost of your readers k b l l  be busy people and you must c a p t e  
for  t h e i r  in teres t  against othor writirrgs, many of which ray be more 
interesting than yours. T e l l j m p  reader, i f  possible i n  the  f i r s t  
paragraph, what I Y i t  i s  all about, much a s  your favorite newspaper 



whether or  notuhe wants t o  r&d your presentation. I f  your in i t ia l  
statement of purpose in t e r e s t s  your reader, he w i l l  probably read it, 
t o  tho  end t o  discover your conclusions. 

,The concluding paragraph o r  sentence should r e f e r  i n  some way 
t o  t ' w  introduction i n  order t o  round out the  topic  and leave t h e  
readtar with the imp~ession t h a t  you have done o r  proved what you sa id  . - YOU would. 

The old d a r e  preacher had the  r i gh t  idea when he sa id  about h i s  
sermons, llFust, Ah t e l l s  'em what Ah'se g e n e  t o  t e l l  tern. Then Ah 
t e l l s  'em, and then Ah t e l l s  'em what Ah told  lem.I1 

3. Define sour te rns  c l ea r ly  and avoid ambiauity i n  t h e i r  use. 

This i s  most important unless you a r e  dealing only with terms 
t h a t  w i l l  be read i ly  recognized by a l l  your readers and do not have 
multiple meanings, such as Idlowatt,-hours and pounds per square inch. 
The words "plantu and lIunitl1 a r e  often used ambiguously by engineers 
as meaning the *ole as well as  some of i t s  pa r t s  and should therefore  
be used only with care. 

Examples of such f au l ty  usage a re  a s  follows: 

"In the East S t .  Louis p lan t ,  there  i s  a high-octane gasoline 
plan t  and a dewaxing plant.  The crude o i l  i s  heated i n  a la rge  heater 
u n i t ,  piped t o  a cracking u n i t  consist ing of several Dubbs un i t s .  

No. 1 i n  the  Delray plant consis ts  of a turbine unit a d  
a boi le r  &. Boiler water i s  prepared i n  a t rea t ing  un i t ,  and the  
control  room i s  heated by unit heaters.I1 

Subsequent reference t o  e i t he r  plant  or uni t  alone would be 
ambiguous, 

4. Use correct  grammar. 

The ru les  of grammar a re  legion but some of the most common 
violat ions  by engineers may be avoided by observing the  following 
cautions : 

(a)  Be consj-atent with tenses. 

If your narrat ive begins, f o r  example, with the past tense of 
verbs, don't change i n  the  middle t o  the  present tense o r  vice  versa. 
If s t a t i s t i c s  for  1940, llshowrl something, don't switch l a t e r  t o  

- Itthey showed. 

(b) Don't m i x  singular and p lura l  forms. 



A singular subject'. takes  a singular verb and a plural  subject 
a p lura l  verb, but many m i t e r s  a re  tr ipped by t h i s  simple rule .  
For example : 

"It don't prove" is never correct ,  becauso it i s  a contraction 
oi "It do not prove." 

(c)  Antecedents for  pronouns should be unambiguous and not t oo  
remote from t h e i r  modifying pronouns. 

"This, If " that ,  If o r  llitsll should only be used i n  a.ch a way t h a t  
t he re  can be no doubt as  t o  which word i s  i t s  antecedent. This becomes 
more d i f f i c u l t  when the antecedent i s  separated from Its pronoun by 
more than one sentence o r  i s  i n  a dif'ferent paragraph. Mote t h e  
ambiguity i n  the  meaning of rtits18 i n  the  following sentence: 

"The discussion included the  Power Company's pr incipal  generating 
s t a t i on  and its inlerconnections, b i l l i n g  methods, and its labor' 
re la t ions ."  

Also, 8 f th i s  kuts - tha t  i n  t h e  best  position.fa 

However, the repeated carefu l  use of pronouns, when there  i s  
no poss ib i l i ty  of misunderstanding t h e i r  antecedents, may serve as a 
valuable cohering force i n  connecting t h e  thoughts. 

(d) Try t o  avoid s p l i t  i n f in i t i ves .  

A s p l i t  i n f in i t i ve  r e s u l t s  from placing one or more words, generally 
adverbs, between I1toff and the  verb t h a t  completes the  simple i n f i n i t i v s ,  
such as l1to quickly recover,f1 This pract ice ,  which frequefitly produces 
acrimonious debates among wri ters ,  i s  generally discouraged but it ia 
not-always mong, Sometimes a s p l i t  i n f i n i t i v e  i s  preferable t o  a word 
arrangement t ha t  suggests s t i f fnes s ,  o r  permits vagueness o r  mbi,dttp; 
fo r  example : 

llHe was assigned t o  personallx d i r ec t  and supervise t he  erect ion 
of t he  cat-cracker." 

This emphasizes the  important word 18personally" b e t t e r  than :  

We was assigned pepsonally t o  d i r ec t  and supervise t h e  erect ion 
of the  cat-cracker.11 (S t i f f  and awkward, ) 

O r  t h e  following : 

"He was assigned t o  d i r e c t  and supervise the erection of t h e  
cat-cracker personally. If  ( sacr i f ices  emphasis. ) 



of adverbs or cther  .mrds between the -rarious auxil iar ies  or par ts  of 
a compound verb. T:le l a t t e r  i s  good practice and frequently determines 
the emphasis of thlt sectence. For example: 

"To be completely understoodu 
"To have readily been observedH 
"Are also being givenH 
"Have o n l ~  been developedu 
"He came nearest t o  realLv solving t h e  p-oblemtt 
"Values have rather s teadi lx declizedv 
ItShou!.r! cer ta in lz  maintain i t s  positionu 

are not s p l i t  inf in i t ives ,  

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

To do so makes it ~ s i e r  t o  grasp the  thought and avmido ambiguous , 

or s t i f f  and awkward expressions. 

"1s the bes t  surface measurr:, of tsmperitureu 
should be 

"Is the  best measure of surface temperatureN 
since "surface temperaturen i s  the thing t o  be msssured. 

The p ~ s i t i o n  of modifiers frequently controls the empha-is and 
meaning, as i l lus t ra ted  i n  the preceding paragraph, and hence they 
should be careful-ly placed, Note the differences i n  emphasis and 
meaning i n  the following : 

"OnZg h e  cleaned the condenser tubes. It 

We only cleaned the condenser tubes." 

ItHe cleaned only the condenser tubes. fi 

(f ) Avold f i n a l  prepositions. 

.4 preposition a t  the end of a sentence i s  not necessarily incorrect. 
In fact,  one is sometimes effective, but more often a f ina l  p r ~ p o s i t i o n  
i s  superfl.uous or  awkward, a s  i l lus t ra ted  by the sentences: 

"A preposition i s  not a good wrd t o  end a sentence with." 

"What do you want a book t o  read out of from for?" 

(g) Use wrds correctly,  

Certain woms which are  similar i n  form have come by usage t o  have 
special meanings which are smetimes confused : 



llEcon~mi.cal~l-pertaining t o  t h r i f t  o r  economy. 

lrPeriodicrf-pertaining t o  a period of time o r  cycle. 

llPeriodicalff--pertaining t o  a p b l i c a t i o n  issued at in tervals .  

Incorrect words, of course, should always be amitted, such a s  
l lfrregardlesslr  (a bastard .~ord-erroneous attempt t o  say ~~regard less l l  
o r  rf irrespectivelf) .  

5 ,  Try t o  wr i te  i n  an a t t r ac t ive  s ty l e .  

Wholly apart  from grammar and without violat ing any of i ts  ru les ,  
an a r t i c l e  or  paper may be dcJ.1, monotonous, and u n i n t e r e ~ t i n g  i f  
ca re fu l  a t ten t ion  i s  not p i d  t o  t he  manner i n  which t h e  sentences a r e  
put together, 

Some engineers never try t o  write anything more than a se r i e s  
of simple declaratory sentences. These can be ju s t  a s  d u l l  t o  mature 
minds a s  a se r ies  o f  kindergarten sentences, such a s  : IrTho dog saw 
t h e  c a t .  The dog ran a f t e r  t h e c a t . "  

The choice of s ty l e  w i l l  depend on the i n t e r e s t s  of t he  intended 
audience, but no engineering reader en,joys repe t i t ion ,  monotony, 
redundancy, verbosity, o r  an obviously incor rec t  statement or  expression. 

(a) Be natural .  

Try t o  use language with which you a r e  familiar.  Avoid 
expressions that  a r e  pedantic, ponderous, o r  colloquial .  

(b) Avoid monotony. 

"Thefr a t  the  beginning of two successive sentences i s  generamy 
enough, Eon I t  use three i n i t i a l  "the srr except f o r  del iberate  emphasis. 
Find some other way t o  s t a r t  the  sentence, as by sh i f t i ng  a phrase 
e q r e s s i n g  time t o  t he  beginning, i n  order t o  avoid t h a t  cause of 
monotony, 

(c) Be br ief ;  omit unnecessary words. 

Srevity saves time f o r  the  reader and a i d s  coherence. Long 
sentences and long paragraphs, thougn sometimes desirable, create  a 
slow tempo and a r e  not  conducive t o  quick comprehension of the ideas 
you wish t o  convey. However, even short  simple sentences can become 
monotonous and no one s t y l e  should be overworked. 

Quite frequently, some words o r  phrases can be omitted without 
any lo s s  of e f fec t  o r  meaning, f o r  example : 



IfIt should be noted tha t .  If 
I 

tlObviauslylt ( t h i s  might be construed as an insul t  t o  your reader's 
intel l igence,  ) 

(d) Avoid repetition, 

Find synonyms when you are  tempted t o  use the same word more than 
once, particularly i n  the same or near-by sentences. I f  you wish t o  
c a l l  a t tent ion t o  t h e  resu l t s  of some fffigures,H r e f e r  t o  them variously 
as l f s t a t i s t i c s ,  If ffcalculations, llcomputations, and what they Ifshow, If 
'!indicate, If Ifdemonstrate, If but preferably vary the  f o m  of the  
co,nclusions , t 00. 

Don't say the same thing twice unless you are  summing up as in 
a conclusion. I f  necessary t o  repeat the thought f o r  emphasis, s t a t e  
it i n  different  words, unless you would rather gain i n  c l a r i t y  what 
you lose i n  attractiveness. 

Avoid redundance or unnecessary repet i t ion of words o r  phrases 
having similar meaning; such as the following : 

"Potential possibi l i t ie  s I f  

"The v e q  identical thing i t se l fO1l  

(e ) Ihke clear statements ; avoid ambiguity. 

Wherever a choice exists ,  use words of specific rather than 
general meaning, i n  order t o  prevent doubt i n  yatr reader's mind a s  t o  
what you wish t o  convey. 

(f ) Avoid parenthetic expressions. 

A y b e r  of parenthetic expressions or clauses i n  apposition are 
undesirable, They a re  only momentary distractions, they a re  frequently 
annoying, and they interrupt  the smooth flow of thought toward the 
desired conclusion, The sentences s:~ould be broken up and rearranged 
without too  mar..y thoughts i n  a single sentence. 

In h i s  essay, "The Awful German Language,If Mark Twain i l lus t ra te8  
from classic  German l i t e ra tu re  how annoying t h i s  form of expression 
may be when carried over i n t o  Ehglish. It reminds him of the dentist  
who secures your instant in te res t  i n  a tooth by gripping it with h is  
forceps, and then drawls through a tedious anecdote before giving the 
dreaded jerk, "Parentheses i n  l i t e ra tu re  and dentistry are i n  bad 
t a s t e ,  If 



The German language has a way of s t r inging out clauses and 
phrases and making the reader wait f o r  t he  l a s t  few words of a 
sentence t o  f ind  the principal verb. Though perfect ly  good German, 
such expressions a re  awkward i n  English. The verb should appear 
ea r ly  i n  t h e  sentence, leaving the object of the sentence f o r  t he  
climax. For example: 

" A s  a highly desirable procedure supplementary t o  the  use of 
exis t ing records, whether prepared by governmental o r  other  agencies, 
a e r i a l  photography t o  deterrmne the conditions on the  s i t e  was used." 

Here the  en t i r e  pr incipal  clause with the  subject and verb i n  
normal order should have been advanced, but there  a re  too  many sub- 
ordinate thoughts. Instead, it might be- writ ten with an addi t ional  
verb, as follows : 

"Aerial photography has become a highly desirable procedure 
supplementing exis t ing records, whether made by g o v e m e n t a l  o r  other 
agencies, and -- was used a t  Cheyenne t o  determine the conditions on t h e  
site. 

(h) Be logical ly  consistent.  

Use connecting words and phrases t o  affard smooth t r ans i t i on  
from one thought t o  another and t o  keep up t h e  in te res t .  I n  opening 
sentences o r  paragraphs with new thoughts, connecting words such as  
~fur thermoreYN unotwithstanding,ll " in  addition to,I1 "despite," 
"another,Ir and phrases r e l a t ing  t o  t h a t  which came before or  follows, 
help t o  avoid jerky narrative or argument and aid i n  coherence. 

(i) Use balanced o r  p r a l l e l  construction. 

Clar i ty  and quick understanding a re  aided by balancing s imilar  
par t s  of a sentence. Sentences should be rearranged i f  t h e  arrangement 
i s  such a s  t o  cause a reader t o  reread i n  mder  t o  determine t h e  
meaning; f o r  example; 

"The natural-gas s i tua t ion  from the  economic viewpoint with 
respect t o  the  number of wells seems t'o be t h a t  the mximum already 
has been reached and with output diminishing steadily.  11 

might b e t t e r  be rewritten t o  read 

"From t h e  economic viewpoint, it appears t ha t  t he  m a x i m u m  
number of natural-gas wells has already been reached and tha t  t h e i r  
output has s tezdi ly  been diminishing. 

6. Dist inmish f ac t  from opinion. 

Engineering f a c t s  are generally recognizable but t he  conclueione 
t o  be derived from them a r e  often debatable. Hence it i s  important t o  
make c lear  the l i n e  of demarcation between t h e  uncontested f ac t e  and 
your opinion. 



may be improved. 

Engineering a r t i c l e s  frequently lend themselves t o  out l ine  form, 
point a f t e r  point, and the numbering of paragraphs or  sections i s  
soccetimes desirable.  It i s  ce r t a in ly  preferable when describing o r  
enumerating a l i s t  of items, t o  wri te  them i n  tabular  form, ra ther  than 
i;o s t r i ng  them out i n  sentence o r  paragraph form. Likewise, t h e  use 
of indentation by varying t h e  wldth of margins serves t o  c a l l  a t t en t ion  
t o  quotations, topic  headings, o r  var ia t ions  i n  emphasis. 

How much c learer  it would be t o  tabulate  and rearrange the  
following properties of modern lubr icants  instead of running them 
together i n  one sentence: 

llModern lubr icants  must have high f i lm  strength, high reaistence 
t o  oxidation, not f o m  sludge i n  t he  engine, no bearing corrosion, have 
a low o i l  consumption i n  the engine, low poup test (wax-free), high 
v iscos i ty  index, and low increase i n  v i scos i ty  during useO1l 

8, Be careful  of punc tua t io~ ,  

Some of the  ru l e s  of punctuation a r e  jus t  a s  absolute and 
unvariable a s  t he  rules  of grammar. However, there  a r e  many instances 
where the use of punctuation i s  optional, par t icu la r ly  i n  open s ty l e  
which i s  d i rec t  and r e l a t i ve ly  simple, .EIost engineering wr i t e r s  a re  
na tura l ly  inclined t o  a d i r e c t  and informal s t y l e  of wr i t ing  and 'open 
punctuation' i s  r a t u r a l  f o r  them, The modern trend is a p rac t i ca l  one. 
A l l  punctuation which i s  not essential i s  omitted unless it a i d s  i n  
understanding o r  reading the  sentence, as  i n  indicating t h e  end of a 
subordinate thought, o r  a place where a reader would drop h i s  voice 
and pause i f  reading aloud, 

Innocent appearing l i t t l e  commas can change the  meaning of a 
phrase, i f  omitted, a s  for  example: 

"There was a severe shortage of s t r u c t u r a l  s t ee l ,  lunber and 
building materials,  rayon materials and lnachinery and other  accessories." 

Does I1machinerytl mean Itrayon machineryu?- I f  so, a cssma should 
follow llmachinerytl; otherwise the sense i s  e n t i r e l y  different . 

Abbreviations, i f  used, should conform t o  engineering standards, 
such as  the  "American Standard Abbreviations f o r  Sc ien t i f ic  and 
Engineering Terns. " 

9. Use i l l u s t r a t i o n s  where possible. 

Pinotographs o r  other graphic a ids  such a s  char t s  o r  diagrams are  
fundamentally in te res t ing  and should be included where possible. They 
improve the appearance of the  printed page by breaking t h e  monotony 
of so l id  t e x t ,  Most engineering a r t i c l e s  are based on something which 



i l l u s t r a t i o n s  should- be regarded as  indispensable t o  an a r t i c l e .  

Charts o r  drawings should be drawn i n  such a way as t o  be 
read i ly  understood. A c l ea r  t i t l e  should appear on %he char t  or  in  
t h e  caption, and ca l ib ra t ion  un i t s  should be c l ea r ly  iden t i f ied .  
Lettering should be large and clear  enoidgh t o  be read from a reasonable 
distance. - 

I f  a number of l i ne s  o r  areas  on the  drawing are t o  be 
distinguished, care fu l  a t ten t ion  should be given t o  t he  poss ib i l i t y  
and probable method of reproduction. Although t h e  use of varied colors 
appeals t o  the eye, it i s  prac t ica l  only on t h e  or iginal  i n  most cases, 
a s  engineering a r t i c l e s  a re  seldom reproduced by color process. On 
t h e  other hand i f  reproduction i s  l ike ly ,  it w i l l  probably be i n  black 
and white, i n  which case chart  l i n e s  must be iden t i f ied  by s p b o l s ,  
and areas distinguished by various forms of crosshatching or Ben Day 
e f f ec t .  This i s  doubly important i f  t h e  chart may possibly be projected 
onto a screen o r  photostated. Lines must be bold and heavy enough t o  
stand out and yet not close enough t o  run together i n  reproduction. 

The subject  of engineering writing and h i n t s  t o  engineers who 
wish t o  express themselves on paper presents many facets.  However, 
engineers a r e  not immune t o  t he  same requirements f o r  qua l i ty  of s t y l e  
t h a t  confront wri ters  i n  other  f ie lds .  These may be summarized as: 

Unity--having a s  f a r  a s  p s s i b l e  a single subject f o r  every 
sentence, paragraph, o r  chapter. 

Mass-distributing the  mass of mater ia l  over the various par t s  
of t he  a r t i c l e  i n  proportion t o  the  emphasis which each should receive. 

I 
Coherence-tying the various thoughts together by over-reaching 

I pronouns, references from one paragraph t o  another, and indications 
t o  the  reader t h a t  he should carry i n  h i s  F ~ . L I ~  what he has read. 

Before t h e  war ,  a number of the la rger  companies and professional 
soc ie t ies  offered courses i n  engineering reloort writing t o  t h e i r  

i employees or  members i n  order t o  supplement t h e i r  more formal t ra ining.  
These courses were extremely useful, stimulating, and generally well  
attended. It is  h o ~ e d  tha t  the  courses w i l l  be restored and t h a t  
engineering curr icula  w i l l  be strengthened i n  t h i s  direction,  so t h a t  
eventually t he  averaqe engineer m y  be able t o  express himself more 
credi tably i n  writing. Engineering writing, which i s  t h e  only way 
an engineer can te l l .  h i s  public what he i s  doing, is something t o  take 
care of, and it needs care now. 



BY TOM BURNS HABE3 

Department of Elnglish, Ohio S ta te  UnLversity 

The following l e t t e r  (evidently not wri t ten t o  be posted) I found 
i n  t h e  English notebook of one of my students i n  Freshman Compositionr - 
To The Aut,hors of A Textbook of Botany: 

"As a student i n  the  botany course which i s  given a t  our 
university,  I have become famil iar  with your textbook and work- 
book which a re  used i n  connection with t he  course. I wish t o  
inform you t h a t  I am having a great  d e a l  of d i f f i c u l t y  with 
botany, and I believe your books are  la rge ly  responsible. 

"The purpose of botany, I believe, i s  t o  acquaint t he  
student with the d i f fe ren t  types of p l a ~ t  l i f e  and t o  help him 
understand the growth and s t ructure  of plants. I n  my estimation 
A Textbook of Botany defeats  t h a t  purpose. The average student - 
i s  l o s t  i n  t he  maze of d i f f i c u l t  ana highly technical  language 
of your t e x t  and i n  the complexity of t he  demonstrations and 
problems i n  your workbook, For example, i n  describing the begin- 
ning of a l ea f  you s t a t e  t ha t  'development of a leaf  begins with 
t he  prol i ferat ion of a primordiumf--without any previous h in t  of 
what a primordim is! 

"As a r e su l t  of your heavy treatment of the  subject, botany 
i s  dreaded and dis l iked by the  majority of student? on t h i s  
campus, Many have f a i l e d  the course because of t h i s  disl ike- 
f o r  which your boring textbook i s  la rge ly  responsible. You have, 
i n  t h e  eyes of many students, attached a stigma t o  the usefu l  
science of botany. 

The evident s ince r i t y  of t h i s  l e t t e r ,  I hope it w i l l  be agreed, 
e n t i t l e s  it t o  a f a i r  hearing, What college freshman has not a% some time 
or  another f e l t  a similar protest  r i s i n g  within him as  he t r i e d  t o  advance 
through the  maze of language between him and t h e  subject he was studfing? 
The wi t ez .  of t he  above l e t t e r  may pass her  course i n  botany and give the  
l i e  t o  her fears ,  She may even go on t o  l i k e  botany. But  what a p i t y  
t h a t  she must a r r ive  i n  s p i t e  of t he  language i n  which her textbooks a r e  
m i t t e n .  Much has been said  on the teachers! s ide of the d i f f i c u l t y  
i n s t m c t o r s  of physics, of bozany, and of chemistry have i n  ge t t ing  
t h e i r  students interested i n  these branches of science. Perhaps the 
m i n  reason l i e s  not i n  the  s tudents* d i s l i ke  f o r  the  subject  i t s e l f  but 
f o r  the  language i n  which the  subject 2s presented t o  them. 

Too many college t e x t s  i n  science a re  bwdened with an 
unnecessarily heavy s ty le .  The use of essential s c i e n t i f i c  words makes 
f o r  economy; cer ta inly t he  author i s  not expected t o  eschew thsm t o  
the  point of repeating long def ini t ions .  But why cannot he occasionally 



eventstt instead of "ser ies  of concatenations"? "Scaling of f"  instead 
of 'tdesquamationlf? It would seem t h a t  sane authors of secondary 
science t e x t s  think thk t  unless they write i n  t he  s t y l e  of Herbert 
Spencer s def in i t ion  of evolution, they cannot impress t h e i r  readers * 
with the importance of t h e i r  subjects; a s  i f  what i s  s t a t ed  simply 
cannot be worth learning. Clear exposition i s  a c r a f t  which s c i e n t i f i c  
wri ters  ought t o  regard a s  hignly a s  t h e  v a l i d i t y  of t h e i r  ideas.  
Generally speaking, they seem not t o  be aware of i t s  existence; or, i f  
they are,  acknowledge it by kekping a s  f a r  a s  possible from it--after 
t he  example of Professor Longbore, who used t o  open h i s  science l ec tu re s  
each quarter with this werning, the  only i n t e l l i g i b l e  sentence i n  h i s  
discourses: "1 do not intend t o  make c lear  t o  you i n  twelve weeks 
what it took me f i f t y  years t o  learn." 

The s ty l e  of Professor Longbore and h is  i l k  i s  probably t h e  r e su l t  
of a passive ra ther  than an ac t ive  s t a t e  of mind. As one turrls thrs 
pages of a ponderously wri t ten t e x t  i n  college zoology, f o r  e~campls , 
he begins t o  wonder whether the author may not have dr i f ted  i n t o  his 
sty12 merely by following the  caurse of l e a s t  resistance.  A polysyllabic 
s t y l e  i s  a lazy s ty le .  It i s  easy t o  master t he  learned jargon of 
any science, and mastery of the  jargon i s  too of ten mistaken by 
publishers'  readers fo r  mastery of the subject ,  "Easy writ ing makes 
cursed hard reading," observed Dick Sheridan; and although laborious 
writ ing i s  not guaranteed per  s e  t o  make easy reading, it has a good 
chance to ,  i f  t he  wr i te r  knows what he wants t o  say and t r i e s  hard 
enough t o  say  it, My point i s  t h a t  it i s  downright hard work t o  express 
s c i e n t i f i c  concepts i n  a c lear ,  mature s ty le .  And yet  t e x t s  wri t ten 
f o r  college students ought t o  be worth t ha t  much e f f o r t ,  

For some writ6mY no doubtg there  i s  a fascinat ion i n  the  weighty 
language of whlch m y  student complained. Thus the t r a p i s  baited and 
s e t  f o r  t he  author 's  complete undoing: he l e t s  words take the place 
of thought. He has seen these splendid terms so  often; they were r i g h t  
t o  him i n  the books he read. Are they not a s  good i n  h i s  own? He 
does not s top  t o  ask what t h e  words r e a l l y  mean, how he expects h i s  
readfi,: t o  i n t e r p ~ e t  them. I f  by any chance a conscientious student 
narrows h i s  eyes and careful ly  examines t h i s  lingo, t he  r e su l t  i s  usually 
a feel ing of dismay l i k e  t h a t  expressed i n  t he  l e t t e r  at the beginning 
of t h i s  a r t i c l e .  

Is t h e r e  , f o r  example, any reason why a book i n  psychology should 
be wri t ten i n  t h i s  s ty le?  

I "The apperception of self-motivation i s  a psychological f a c t .  
A c o n c o ~ t a n t   heno omen on i s  the  consciousness t h a t  the  or ig in  of this 
mo*,ivation i s  in t e rna l  and not external. 

Is not t h i s  what the wr i te r  means? - 
"The mind i s  conscious t h a t  it is self-moving; and a t  the same 

time, t h a t  the  motion comes from within i t s e l f .  



s impl i f ied  English ought t o  have an espec ia l  appeal t o  s c i e n t i f i c  
wr i t e r s  because i t s  discovery was analogous t o  t h e  ~roct3dure of the 
s c i e n t i s t  seeking ba.sic p r inc ip les  i n  t ne  na tu ra l  world. The 
o r i g ina to r s  of Basic English, s i f t i n g  the  thousands of words i n  our . language, i so la ted  850 indispensable terms by which the  meanings of 
t h e  others  zould be expressed. For science an  add i t iona l  l is t  of 100 
words i s  ~ sov ided .  

The methods by which t h e  Easic word l i s t  was determined can be 
t e s t ed  by anyorie nho takes  a d ic t ionary  i n  h i s  hand. He w i l l  f i nd  i n  
reading de f i n i t i ons  t h a t  c e r t a i n  words keep returning time a f t e r  time-- 
usua l ly  l i t t l e  words such a s  go9 g e t ,  make, be, thing,  name, t r ue ,  e, together with necessary conjunctions and preposit ions.  These 
words and others  of  t h e i r  kind = t h e  bas ic  vocabulary of our 
languace, They make a r e s t r i c t e d  common ground on which it i s  possible 
f o r  wr i t e r  and reader t o  meet with t h e  l e a s t  p s s i b l e  chance f o r  
confusion or mistake. I n  i t s  inductive or ig in ,  a s  we l l  a s  i n  i t s  
i;urposes, Basic E n ~ l i s h  i s  s c i e n t i f i c  English. 

It i s  not urged here t h a t  ;?I1 wr i t e r s  of college t e x t s  i n  science 
adopt a t  once t.k %s ic  Znglish vocabulary., The S ~ a r t a n  s impl ic i ty  
of Basic, though it i s  t he  hand-maiden of t r u th ,  does not always serve 
o ther  i dea l s  a s  f a i t h fu l l y .  Variety and subt le ty ,  f o r  example, a r e  
not m i n  proper t ies  of Basic. These v i r t ue s  and o ther  q u a l i t i e s  of a 
pleasing s t y l e  ought no: t o  be lacking from the  books our science 
students read. Nevertheless &s ic  English could have a ton ic  e f f ec t  
upon these  books. It could d i s p e l  m ~ c h  foggy thinking,  which is  the  
r e a l  cause of bzd wri t ing,  I f  an author thought i n  Basic f i r s t ,  he 
would not wr l t e  "hel io t ropic  i nc l i na t i on  toward t h e  i l luminat ing source." 
Ee m u l d  see t ha t  the  meaning of h i s  f i r s t  word i s  repeated needlessly 
i n  the  f i i te  t h a t  fol low and might decide t ha t  h i s  whole phrase could 
be put thus:  Itturning i n  t h e  d i rec t ion  of t h e  lighttt--which i s  good 
science and good Basic. No one can campose i n  Basic without having 
I n  h i s  mind a ~ r e t t y  c l e a r  idea  of what he wants t o  say. There a r e  no 
superfluous terms i n  I h s i c  t o  g e t  between him and h i s  manuscript. He 
w i l l  o f ten  be reminded t h a t  between h i s  idea  A and t h e  words t h a t  
represent  it there  ought t o  be the  same r e l a t i o n  a s  between an object  
a held before a mirror and i ts  r e f l e c t i on  b, A t r u e  r e f l e c t i on  requ i res  - 
a good mirror. Basic English has the  makings of a good mirror because 
i t s  vocabulary i s  l e v e l  and impe~sonai--a plane r e f l e c to r .  Even though 
t h e  s c i e n t i f i c  wr i t e r  makes use of a l a r g e r  vocabulary, i f  he keep 
firmly i n  mind E3si.o equivalents as h e  composes h i s  sentences, h i s  
wri t ing w i l l  gain c learness ,  whatever words he f i n a l l y  chooses. And 
h i s  readers--his students or h i s  peers-will call him blessed. 

But the re  is  another f i e l d  of s c i e n t i f i c  writ ing where the  need 
f o r  %s ic  English i s  f a r  more pressing. I mean t h e  s c i e n t i f i c  books 

. . and magazines printed i n  t h i s  country and Great Br i t a in .  A grea t  many 
fore igners  before World War I1 were coming i n t o  Faglish v i a  Basic. 
Now a s  an i n t e rna t i ona l  language &sic is  * p i n i n g  s t e a d i l y  i n  general  
esteem everywhere. Public i n t e r e s t  i n  it was g r e a t l y  st imulated by 



a r t i f i c i a l  language can meet the  s te rn  needs of an internat ional  tongue 
a s  Basic English can. F i r s t ,  it has behind it t h e  compelling prestige 
of the  Anglo-Saxon t rad i t ion ;  it l~ looks~v  l i k e  English and it is English, 
the  v i t a l  heart  and core of the  language of Shakespeare and Jefferson. 
Easic is  easy for the  non-English speaker t o  learn,  A few weeks1 
steady e f f o r t  under ski l led d i rec t ion  can mike an in t e l l i gen t  f o r e i ~ n e r  
a t  home i n  writ ten and spoken Basic, The demand f o r  books i n  Basic, 
both here and abroad, is on t h e  upswing. It i s  one sign of the  world- 
hunger f o r  uni ty  and commonalty among the  peoples of our shrinking, planet. 

I n  sa t i s fy ing  t h i s  hdhger the place of science i s  nothing l ea s  
than s t r a t eg i c ,  It remains f o r  science t o  recognize some of the 
prac t ica l  aspects of i ts  position, Science, a s  an in te rna t iona l  agency, 
must create o r  adopt an in te rna t iona l  tongue, The sc i en t i s t  today i s  
faced with the  problems faced'by.3nglish t raders  500 years ago a s  they 
carried t h e i r  goods and t h e i r -  lahguage i n t o  t h e  Seven Seas. Through 
necessity, between them and the ip  brown-, black-, and ycllow-skinned 
custonsers, a species of in te rna t iona l  language slowly developed. The 
barbarous  pldgin ("merchantf1) English of the  Far East is a na tura l  
phenomenon brought i n t o  being by the  needs of men groping toward each 
o ther ' s  minds, These needs a re  a hundred times more imperative today. 
The very existence of the race may depend upon our finding r i g h t  
answers t o  them, Science, l i k e  trade,  now has t h e  ear th  a s  i t s  province. 
Iblore fortunate than t rade,  science does not have t o  await t he  development 
of a crude, mass-made English. A s c i e n t i f i c a l l y  evolved speech i s  at  
hand; i n  the words of E4r. Churchill, I1a very cakefully wrought plan f o r  
an internat ional  language, capable of very wtde transactions.I1 

It i s  a truism t o  say tha t  the great  impetus f e l t  by s c i e n t i f i c  
research during the past f ive  years w i l l  continue and accelzrate.  
Pa ra l l e l  with t h i s  step-up of a c t i v f t y  i n  the  ranks of the  s c i e n t i s t s  
is a keen public concern about wnat they a r e  doing. Jet-propelled 
a i r c r a f t  and atomic bombs have drawn the f e a r f u l  a t tent ion of everyone 
t o  t he  laboratory of the  technician, This public i n t e r e s t  cannot be 
writ ten off  a s  mere curiosity.  irle a r e  hearing it said on a l l  sides:  
\Sky, i f  the  s c i e n t i s t  i s  so expert i n  devising tt:e machines of death 
and destructior,, why cannot he turn h i s  t a len ts  as  e f fec t ive ly  t o  the  
service of humanity? T h i s  p ro tes t  i s  admittedly naive: Burbank and 
Edison were sc i en t i s t s ,  Eut the protest  s t i l l  stands, I t s  ultimate 
meaning i s  t ha t  everyone the  world over wants t o  know what t h e  
s c i e n t i s t  i s  about, 

Modern science has therefore a vast  new soc ia l  responsibi l i ty  
which It cannot ignore. The day of unadulterated "pure:' research i s  
about over. Even though the sc i en t i s t  may not, l i k e  Terence, agree 
t h a t  f ' E v e ~ l s  business i s  my business. t1 WePyrnan i s  t e l l i n g  the 
world and himself that. Itthe s c i e n t i s t  Is business i s  my business. 
And Everyman pays the taxes and makes the grants t h a t  keep the 
s c i e n t i s t  going. Everyman i s  a Cninese .Canner, a Chicago businessman, 
a French taxi dr iver ,  a Greek fisherman, a Russian f u r  dealer. A l l  
these a r e  invading the h i ther to  sacred confines of the  technician's  
laboratory. And they have a r igh t  t o  do so, 



must be put on paper. 3ooks must be writtkn, a r t i c l e s  contributed t o  
s c i e n t i f i c  and l a y  journals. A t  present t h e  chances are  twenty t o  one 
t h a t  the  native tongue of our hypothetical s c i e n t i s t  w i l l  be Ehglish. 
'dhy should he not address himself t o  h i s  world-wide audience i n  a t r u l y  . in te rna t iona l  language-Basic English? 

. Basic i s  surprisingly easy f o r  t he  English user  t o  leayn, With a 
l i t t l e  experience a copy w d t e r  can t r ans l a t e  a fill-English d ra f t  i n t o  
Basic about a s  rapidly a s  he can compose. It i s  most desirable ,  of ccrurse, 
t h a t  the s c i en t i f i c  wri ter  prepare h i s  own Basic version of h i s  books and 
a r t i c l e s .  Thus the thoughts of such au thor i t i es  a s  S i r  James Jeans, 
J. B. S. Haldane, Walter S, Landis, and S i r  Arthur Stanley Eddington could 
go d i r ec t ly  t o  the minds of men a l l  over the  ear th  without t he  warped 
meanings and f a l s e  emphases t h a t  lurk i n  t ransla t ions .  

In f a c i l i t a t i n g  the d i r ec t  cammunicatioa between the writ ing s c i e n t i s t  
and h is  universal  reader, the American and Bri t ish  s c i e n t i f i c  journals have 
a place of unique importance. Their large c i rcu la t ion  i s  a token of t h e  
immense service they can r ende r - to  science and t o  humanity. Bg the  use of 
complete a r t i s l e s  i n  Basic English and by spec i a l  Basic ed i t ions  and 
supplements, they can d i r ec t ly  in te rpre t  the findings of modern science t o  
a c i rc le  of readers t ha t  i n  a very true sense i s  world-wide. In so  doing 
they w i l l  be assuming the i r  share i n  the  large respons ib i l i t i es  borne by 
science i n  t h e  world today. 

I wish t o  conclude by submitting a br ie f  specimen of Basic t ransla t ion.  
The original ,  which follows, was chosen f p o m  S i r  Charles Lyell 's  w e l l -  
known Progress of Ceoloay: 

"(1)  For more than two centuries t he  she l ly  s t r a t a  of t h e  
Subapennine h i l l s  afforded matter of speculation t o  the  ear ly  
geologists of I ta ly ,  and few of them had any suspicion t h a t  s imilar  
deposits  were then forming i n  the  neighbo~ing sea. (2) Some 
imagined tha t  t he  s t r a t a ,  so r ich  i n  organic remains, instead of 
being due t o  secondary agents, had been s o  created i n  t h e  beginning 
of things by the  f i a t  of  the Almighty. 3 )  Others ascribed t h e  
imbedded f o s s i r  bodies t o  some p l a s t i c  power which resided i n  the 
earth i n  the ea r ly  ages of the world. (4) i n  what manner were 
these dogmas a t  length exploded? (5) The f o s s i l  r e l i c s  were  care- 
f u l l y  compared with t h e i r  l i v ing  analogues, and all doubts a s  t o  
t h e i r  organic or igin  were eventually dispelled.  ( 6 )  So, a lso,  i n  
regard t o  the nature of the containing beds of mud, sand, and 
limestone: those par t s  of the  bottom of t h e  sea were examinad 
where s h e l l s  a r e  now becoming annually entombed i n  new deposits. 
(7) Donati explored the bed of the  Adriatic, and found the 
c losest  resemblance between the s t r a t a  there  forming and those 
which constituted h i l l s  above a thousand f e e t  high i n  various 
par ts  of the I t a l i a n  peninsula, (8) He ascertained by dredging 
tha t  l i v i n g  tes tacea were there  groupd together i n  precisely  the 
same mariner a s  were t h e i r  f o s s i l  analogues i n  the inland s t r a t a ;  



becoming incrusted with calcareous rock, he observed tha t  
others had been newly buried i n  sand and clay, precisely a s  
f o s s i l  she l l s  occur i n  the Subapennine h i l l s .  

"(1)  For more than 200 years the s h e l l  layers  of the small 
mountains near t he  Apennines had been a question f o r  discussion 
mong the persons i n  I t a l y  who f i r s t  became in te res ted  i n  the  
science of t he  ea r th ' s  h i s tory  a s  recorded i n  beds of rock. 
( l a )  Only a very small number had anr  idea t h a t  l i k e  deposits  
were then forming i n  the  nearby sea. (2) Some had the idea tha t  
t he  rock layers,  which had i n  them a great  amount of the dead . 
substance of things once l iving,  had been made not by the  
decomposition of those things,  but by an order of t he  Almighty 
when He made the  ear th .  (3)  Others gave the  explanation t h a t  t h e  
plant and animal bodies i n  t he  stone beds were deposited there  by 
some force of swelling and contraction which was i n  the  ear th  i n  
i t s  e a r l 7  days. ( 4 )  In what way was the demonstration made a t  
l a s t  t ha t  these ideas were f a l s e?  ( 5 )  An exact comparison was made 
between t h e  stane plants and animals and the l i v ing  ones l i k e  them, 
and a l l  doubts t h a t  the  stone forms had come from l iv ing  forms 
were put away a t  l a s t ,  (6) The same fac t  was made clear  about 
the  substances i n  t he  sea-beds of ear th ,  sand, and lime stone 
(stone having a great  amount of chalk) : t e s t s  were made of those 
par t s  of t h e  sea-floor where she l l s  a r e  now year by year being ' 

covered over i n  new deposits .  (7) Donati took samples from 
different  pr ts  of the bed of the  Adriatic and made the discovery 
t h a t  the  layers  forming the re  were very much Uke  those which 
made up small mountains over 1,000 f e e t  high i n  dif ferent  par t s  
of I t a l y  i t s e l f .  ( 8 )  He made the  discovery by taking up samples 
from the seafloor t h a t  l i v ing  tes tacea (a species of small shell-  -- 
covered animals) were there  groupd together i n  exactly the  same 
way a s  were t h e i r  l i k e  stone forms i n  the inland layers;  and a t  
t he  same time some of the  new she l l s  i n  the Adriatic were being 
covered with lime-stone rock, he took note t h a t  others  had been 
newly covered. by sand and s t i cky  ear th ,  exactly a s  t he  stone- 
covered she l l s  were, i n  the small mountains near the  Apennines.Ir 



In the caurse of engineering progress we  have s t ead i ly  improved 
the  technical  ca l ibe r  of engineers, But a t  the same time most of them 
have been given f a r  t o o  l i t t l e  help, e i t he r  by precept or  by example, 
i n  maki~g  corresponding improvements i n  the re la t ionship between 
engineering and the people who should use i t s  findings. 

In many cases the  engineerfs principal means of introducing o r  
explaining h i s  r e s u l t s  has been through wri t ten reports,  The d i f f i -  
c u l t i e s  he has with such reports  a r e  t yp ica l  of those he experiences 
i n  a l l  of h i s  contacts with people 0uts2.de engineerfcg, Concentration 
on purely technical  subjects has made the average.et~gineer an untrained 
amateur i n  putting ideas down i n  clear-cut, understandable language. 
The unfortunate consequence i s  t h a t  our manner of presentation leads 
others t o  i n f e r  t h a t  we a r e  confused i n  our engineering thinldng. 

Let 's  t a h  a c loser  look a t  our engineering reports. They are 
of two kinds--one t o  record engineering progress, t he  other t o  present 
an idea or  enghneering recommendation. They go t o  d i f fe ren t  kinds of 
people, but each i s  highly important. P a y  of us dislike reading 
reports,  l e t  alone wri t ing them. Yet many times they represent the  
principal end product of months of s k i l l f u l  and creative work. Their 
contents may be a d i s t i n c t  and i m p r t a n t  contrj-butim t o  engineer-hg 
knowledge, and may point the way t o  s ign i f ican t  advancements ... but 
what does t h e  average engineering report look l i ke?  Well, it i s  
probably a reasonably accurate facsimile of t he  hundreds gf other  
reports  t h a t  have been p r e p r e d  aver the  l a s t  twenty years o r  so. 
Cartside, it has the  same drab cover . . . apparently t he  d u l l e r  and l e s s  
a t t r ac t ive ,  the  be t te r .  I r i ~ i d e  it i s  probably reproduced on cheap 
paper, by means of one of t he  l e s s  sa t i s fac tory  method3 of duplicating. 
L i t t l e  a t ten t ion  has been paid t o  margins, heading, spacing and similar 
fac tors  of physicaZ arrangement. Yet those very physical charac te r i s t ics  
can do much, e i t he r  t o  convey the  ac tua l  imprtance of the r epo r t  or, 
i f  neglected, t o  destroy arty feel ing of value, 

But how about the  material  ins id  For one thing, 
there  i s  l i t t l e  help f o r  the  man whose time i s  l i s i t e d ,  but who s t i l l  
sl~ould be made acquainted with the  principal findings rspcrted. Cha r t s  

l 

and curves generally r e w i r e  considerabZe study t o  d ig  out t h e i r  
significance,  Phctograyhs o r  other i l l u s t r a t i o n s  often a r e  i n ~ m f f i c i e n t l y  
i d e n t i f i e d ,  so tha.t the reader, unless he is  an expert, doesn't know 
what t o  look for ,  o r  what par t icular  point is  being i l l u s t r a t ed ,  without 

1. studying the  e n t i r e  r e p r t ,  Too much dependence I s  placed on inference, 
r a the r  than d i r ec t  statement, t o  get  the  point across, Instead of 
being pointed up and emphasized, i m p r t a n t  f ac t s  and conclusions a r e  
frequently buried i n  a mass of de ta i l .  L i t t l e  attempt i s  made t o  sum 

.a. up and in t e rp re t  the  overal l  significance of the findings, Yet the 
information i s  valuable, complete and, i n  mny  instances, i n  advance 
of any published material. But it is  too uninviting, and it i s  too 
hard work t o  dig  out the  important facts .  
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Febusary 26, 1947 

To: Chief Engineer 
Through Chief, Engineering and 
Geological Control and Fiesearch Division 

From : C.  W, Thomas, Engineer 

Subject : Measurement of i r r iga t ion  water on Yuma Pro ject  . 
1. A t  the request of regional representatives,  I attended a 

conference and inspection per t inent  t o  the  above subject while a t  
Yuma, Arizona, conducting t e s t s  on t h e  air-admission mechanism of 
t h e  96-inch f l a p  valves a t  Gila Pumping Plant, Gila Project. The 
r e su l t s  of t he  air-admission t e s t s  a r e  covered i n  a separate report .  

2. A br ie f  conference was held i n  t h e  o f f i ce  of Mr. W. A. 
Boettcher, Superintendent, Yuma Project,  during t h e  afternoon of 
January 9, 1947. A hasty inspection of typ ica l  canals, l a t e r a l s ,  
farm ditches,  and appurtenant s t ructures  on t h e  pzvject was made 
l a t e r .  Those attending the  conference were M r .  C,  L. Sweet, and 
M r .  T. 1,. Stee le  of the  Regional Operations and Haintenance Office, 
Mr.  E. A, Haley of t he  engineering off ice ,  Yuma Froject, M r .  Ray 
G. Sparling of Sparling Meter Company, Mr. Boettcher, and myself. 
Mr. Baettcher did not accompany the party on the  inspection, 

3. The main points of discussion a t  t he  conference were that 
i n  the history of the  project water measurement and control has not 
been considered important except on the  main canals, but a t  present 
t h e  water users  and t h e  project are  very desirous of get t ing accurate, 
totalized, measurements throughout t he  system, p r t i c u l a r l y  a t  the  
farm turnouts. The drainage problem and the year-by-year increase i n  
scarci ty  of water make it necessary t o  i n s t i t u t e  a system of control  

l and accurate measurement. Also, now t h a t  t he  Colorado River water 
i s  clear, l e s s  land can be covered with an equal flow i n  a given tAma 

9- than was possible with muddy water. This implies t o  the consumer 
t h a t  he is now receiveing l e s s  water than i n  t h e  past and he demands 
an increased amount. Being without an accurate system of measurement, 



- - 
t h e  amount of water delivered at- present i s  apparently t he  same as in 
t h e  past ,  no accurate records a r e  available,  hence no posi t ive  proof 
t o  t he  individual t h a t  t h e  deficiency i s  due t o  c l e a r  water ra ther  
than reduced deliveries.  

4. There a r e  approximately 2,000 farm de l iver ies  on t h e  project ,  
each of a capacity of approximately 15 second-feet. These del iver ies  
a r e  accomplished p r i n c i ~ a l l y  through turnout gates and culver ts  of 
30-inch base by 36.-inch height with f i l l e t s  i n  t h e  corners. There a r e  
some culver ts  of 33-inch ID concrete pipe and a few nf wood 
approximately 3- by 3-foot. An impeller type of measurhg device with 
t o t a l i n ing  d i a l s  could be e a s i l y  adapted t o  t h i s  tz-pe of turnout. 
M r .  Boettcher s t a t ed  t h a t  consideration has been given t o  such devices 
and the water users  had indicated fu r the r  study should be made with 
a view of including them i n  the  proposed r ehab i l i t a t i on  program f o r  t he  
project  providing subs tan t ia l  equipment could be provided and protect ion 
from moss could be accomplished economically. If  these  requirements 
could be met the i n s t a l l a t i o n s  should be included i n  t h e  main canals, 
l a t e r a l s ,  and farm turnouts. 

5. Conclusions. The following conclusions a r e  a r e s u l t  of t he  
b r i e f  conference and cursory inspection: 

a. Definite recomnendations must await fu r the r  study of t he  
problem. In v i e w  of t he  proposed r ehab i l i t a t i on  program and the 
des i re  of the water users  fo r  adequate cont ro l  and accurate del ivery 
of water such a study should be made i n  t h e  near fu ture  i n  order 
t h a t  recomendations may be included i n  t h e  program. 

b. In considering t he  various means of accomp3ishing water 
measurement on the  project ,  s tandardization of equipment o r  methods 
should be sought so f a r  as i s  pract icable  with the  varying require- 
ments of head l o s s  t o  be met. This would r e s u l t  i n  economy of 
operation and maintenance and should not be d i f f i c u l t  since the  
turnouts a r e  wel l  standardized i n  respect  t o  dinension and capacity. 
Siphons cu lver t s  on t h e  main canals and l a t e r a l s ,  and tile fann 
turnout cu lver t s  provide s t ruc tures  i n  which propel ler  type meters 
and t o t a l i z e r s  might be economically placed. Such equipment, 
su i tab ly  protected from moss, would provide accurate, to ta l ized  
measurements throughout t h e  en t i re  system and should be care fu l ly  
considered when recomnendations a r e  made. 

(Sgd.) C. Irl. Thomas 
By D. M. L. 
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Writilbg the Technical Report 
J.  Raleigh Nelson 

Notes on the Composition of Scientif ic  Papers 
Clifford Albut MacmiUan, 1923 

The Art of Plain Talk 
Rudolf Flesch Harper, 19k6 

On t h e  A r t  of Writing (V) 
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Thls oppro iso l  c h o r t  i s  i n tended  to  oss is t  you I n  p lann ing ,  w r i t i n g  o n d  e d i t i n  your own 
r w u r f s  or i n  i n d i c o t ~ n g  t o  o t h e r s  t he  s p e c ~ f ~ c  weakness of repor ts  r u b m l t t e d  to  you !or  ed~t lnc j .  

Before  o p p r o l s i n g  o  r e p o r t ,  be sure  t o  d e t e r m ~ n e  i t s  exoc t  pu rpose .  W h o t  response  IS 
clestred f r o m  ? h e  r e o d e r  - or  r e o d e r s ?  

.CAN YOU ANSWER "YES" TO THE FOLLOWING QUESTIONS? 

I S  THE REPORT: 

I. COMPLETE 
o. Does ~ t  g lve  o l l  t he  i n f o r m o t ~ o n  necesso ry  to accompl ish  ~ t s  pu rpose?  

b. Does ~ t  onswer  f u l l y  0 1 1  q u e s t i o n s  l i k e l y  t o  be i n  tt?e reoder 's  m i n d ?  

2. CONCISE 
o. Does the  repo r t  i n c l u d e o n l y t h e  e s s e n t ~ o l  f o c t s ?  

n. Are  t h e  l deos  expressed In  t he  fewest  words cons is tent  w i t h  cleorness,complete- 
ness,nnd courtesy; hove i r re levant  deto l  Is and unnecessary repet i t ion been el imina?ed? 

3. CLEAR 
a Are  o i l  f a c t s  o r ronged  i n  p rope r  sequence;  ore t hey  d i rec ted  to  t he  I n t e r e s t  of 

t h e  r e a d e r ?  

! !s the  l o n g u c g e  a d o p t e d  t o  t h e  v o c o b u l o r y  o f  t h e  r e o d e r ?  

c. Do the  words e x o c t l y  express  t h e  t h o u g h t ?  

d. !s The sentence s t r u c t u r e  c l e a r ?  

e. I s  each  p o r a g r o p h  one comp le te  t h r o u g h t  u n ~ t ?  

4. CORRECT 
a. I s  t h e  o c c u r u c y  of o l l  f o c t u o l  i n f o r m a t i o n  beyond  q u e s t ~ o n ?  

b. Are  o t l  s t o t e m e n t s  I n  strict c o n f o r m i t y  w ~ t h  policies? 

c. I 5  t h e  r e p o r t  f r ee  f r o m :  (1) g r o r n m o t i c o l  e r r o r s ,  ( 2 )  spe l l i ng  errors,(3) rnlsleod- 
I n g  p u n c t u o t l o n ?  

5. APPROPRIATE I N  TONE 
o. I s  t he  t one  c o l c u l o t e d  t o  b r l n g  o b o u t  t h e  d e s i r e d  response?  

h. I s  t h e  r e p o r t  f r e e  f r o m  o n t a g o n i s t i c  words o r p h o s e s ?  

c. Is i t  f r e e  f rom h o c k n e y e d  or s t i l l e d  ph roses  w h t c h  m o y  s u g g e s t  t h a t  ou r  --.- 
b u s i n e s s  m e t h o d s  o re  os o u t m o d e d  05 our l o n g u o g e ?  

d. A r e  t h e  f o c t s  o r ~ o n i z e d  t o  h o l d  t h e  reader 's in teres t  and t o c o r r y c o n v ~ c t i o n ?  

6. ATTRACTIVELY DISPLAYED 
a. Con t h e  reode r  r e o d i l y  know t h e  p u r p o s e  of  t h e  r e p o r t s ?  

b. Are  t h e  m o t n  p o r t s  eosy t o  f i n d :  concIus~ons,recommendotrons,supporting do to?  

c. A re  h e o d ~ n g s ,  s u b h e o d ~ n g s , u n d e r s c o r ~ n g , ~ t o I ~ c s ,  t ob Ies , cho r t s ,ond  o t h e r  
dev i ces  to r  effective d ~ s p l a y  u s e d  appropriately? 

d. Will the physical  oppeoronce of the  page create  0  favnroble impression upon the  reoder? 

HOW EFFECTIVE IS THE f3EPORT AS A WHOLE? 
To w h o t  e l t e n t  I S  ~t I l k e l y  t o  o 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  response, ond  

b 1 ~ 1 I d  good w i l l  ? I n  o t h e r  wo rds ,  h o w  d o  yob r o t e  t t s  g e r ~ e r o l  e f f e c t i v e n e s s ?  U n d e r l t n e  t h e  word 
which b e s t  e x p r e s s  you r  r o t i n g :  

OUTSTANDING GOOD PASSABLE'  U N S A T I S F A C T O R Y ~  

' P a s s a b l e :  Repo r t  hos  m i n o r  weokrress, b u t  will 'do". T h e s e  w e o k n o s s e s  
l n d t c o t e  o p p o r t u n i t ~ e s  for i m p r o v e m e n t  i n  f u t u r e  repo r t s .  

2 ~ n ~ 0 t ~ S f a ~ t ~ r y :  R e p o r t  h o s  rno jor  weoknesses ond t h e r e f o r e  should b e  
r e w r i t t e n .  

! S S Y C ~  b y  t h e  D i v i s i on  of T r o ~ n i n g ,  O f f i c e  3 Personne l ,  U  S D e p o r t m e n t  o f  A g r i c u l t u r e .  


