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" TECHNICAL REPORT ,WRITmG 

ABSTRACT 

, This report is le.uei .a a guide for the ,reparation of technical 
reports that are p~epar.dpr~ri~ (1) to support certain conclusions 
or recommendations on the 'part of the author, or (2) to prO'f'ide infor­
mation to management. The suggested rules and practices set forth are 
recanmended 'as a. mea.ns of improving and standardizing, 'such reports 
or1slnating at the Laborator.1o 

In the preparation of a. report, it, is recosnized that noeingle 
outline oan be follOwed in all cases; howver, the one reoanmended, can 
be used in most 1nstances~ and should be used wherever possiale i. tha.t, 
its use assures easier reading of the report and makes less likely the 
omissionol important features o 

In preparing this 'report, an attempt was 1I8.de to keep it as brief 
as pos'sible, yet wide enoqh in soope that it maY' serve t1te purpose 
for which it was intended 0 
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TECHNICAL REPORT WRITING 

INTRODUCTION 

A formal report is defined as a. tne of writing used 'b1 t.ohrd.c&l ••• 
for presenting the results of research or deTelopment i~ve8tilat1o~o ~.,ort. 
are written for ma.n;r purposes among which are the followins:( 1) to pre.ent 
In ooherent form data regarding la.boratory inTestlgations, (2) to influence 
~ecielons by presenting conolusions and reca.nendations, and (3) to present 
information of interest to others o 

A formal report is the moat desira.ble medium for expressing and presenting 
teohnical information concerning the results of research and development 
investigations 0 It is possible for eu~h a report to reaoh a wide audieno8 o A 
formal report prOf'ides a. writte~ reoord of important data, facts, or oonclusions 
which ~an be used in future work to eliminate duplications of effort and waste 
of "f'unds o Also, it provides a permanent reccord for future demands, whether theY' 
be historical or acadamic o 

A report should either suggest the course of future work" or summarize the 
past work on the particular problemo If a report gives a clear,'cOnc1se recori 
of the results of researoh work, it w111provide sIgnificant d.irection8 for 
continued progress in the work" Thus i "report writIng is an essential part of 
scientific work and may be the most ~portanto 

Formal reports on investigatIons and expertmental work require mental 
a.lertness on the part of the su:pervisor and the wri tar as well as the reader 0 

The supervisor, in the ~ssignment, dete~ines the direction or-the work~ethe 
assipm.ent should include a. clear stat_ant of the problem to be developed by 
the report writero The writer should determine to the best of his ability 
wha. t question. the' report should answer and should have an understandiilg" of the 
persOIlS to whaa the report 181 to be presented, the effect that"·canbe ·produ.ced 
on them, a.nd the best way the report can be made to serTe tbemo " Obviousl3", in 
order to write a good report, the au-thor must a.lso thorough~ understand the 
subJe~t covered in the report 0 

"At Oak Ridge National laboratory, the priD.a.ry purpose in writing a fonaal 
report is to present information obtained in research and deTel~ent Yorko 
Periodic reports include monthlY progress reports by Tarious- sectiOns and 
quarter~ progress reports by all technical diTisions o A topical report is 
written when anr f~ental research or engineering development work is 
completed 0 Reports of the latter type are sent to the otlier Atcmic Energy 
CCIIDlisaion installations for their Inform.a.tiono The" formal report is not 
wri tten as a. paper for publication in a s~ientific journalo 
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CHARACTERISTICS OF A GOOD REPORT 

The essenoe of a good report i8 the pi~1'uriza.t1on of the problem in the 
mind of the reader" The abstra©t gives a definite 'Pi~ture of the natura of' :: 
the work perfo~edo The reader should be able to decide whether or not he 
wants to read the report by readIng the abstract which is usually composed of 
three seotionB~ (1) brief statem.ents of the problem under consideration, (2) 
the general methods orprooedures em.ployed in achieving the solut-1ona, and (3) 
the major aolutiOllS i facts, conclusions, and reeommendations evolved from. the 
vrork" The abstract should be on a page by i teelf immediately preceding the 
~ble of contentl o 

The table of contents is equivalent to an eu.tline Of the ~eport and liTes 
the number of t~e page on which ea~h important seotion of the report beginso 
Ever.y page of the report is numbered, those pages whioh contain pictures, 
diagramsj) or other illustration materials are numbered just as though they 

'were conseoutive text pages o Illustrations ~ be listed in a se~arate 
'contents table u:nier an 'appropriate headingo The table of Clontents is inserted 
~mmediatel1 ~receding the body of the reporto . ' 

The arrangement of the body of the report is varied to meet the require­
ments for clearness, completeness, proper organization of the material, and 
correotness of presentationo The bod.1 of the report giTes the impression of 
orderliness o ' 

The Appendix in~ludes the detailed data1 compilations, graphl, or' other 
materials related to the disouBsion whioh are in too much detail to _ploy 
in the report proper but too important to be omittedo The same rule. for 
writing are used in the prel'aration of the body of the report ,and the Appendix. 

'Adequate prepara.tion must be made before a good. report oan be': wri tten 0 

Good composition and correct English must be used and the report rewritten 
and corrected until it is olear and oonois9 o Also, the report must be sound 
structura~ and adapted praotica~ to tne use it must serve o 

, A good report econOl1izes the mental effort of . the reader 0 The intelligent 
reader of a technical report should be able to understand it readilY and 
comfortablJr, and obtain useful inform.a.tion without mentalf'atigue c The reader 

. i8 spared doubt as to the intended m.eaning" Also.9 the reader should be spared 
perplexity caused by extravagant style, annqyan~e at the queerness of terms, 
and weariness due to verboeityo ' 

In summary)) a. good report contains the following essential features: (1) 
the title and. abstract whets the readerlls curiosity', (2) the introduction and 
summa.ry gives the reader the primary faots, and (3) the bod1' of the report 
answers 'all the reader ll s questions o A te@hnica.l report is written for a 
number of readers, each having different ~~estiODSo Therefore,' it is necessar,r 
that the answers be organized. and arranged eo that they oan be ~oc8:ted with a 
maxim.um of ease (> 
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REPORT WRITING METHODS AND PROOEDUR1!S 

It is hish~ desirable that reports be written as soan as oonvenient 
after the work has been acoamplished o It is helpful to write technioal 
reports when the subject matter is fresh in mind since less t~e is required, 
continuity is easier to realize, and importan-t parts are not forgotteno 

Complete notes should be made in bound notebooks frcm the very beginning 
of the research" The writer should keep a written statement of the objective 
of the report before h~ as he gathers data for the reporto Pertinent 
.aterial bearing on the subject should be assembled and listed under appropriate 
headings" () 

The report should have three general headings~ (1) abstracti (2) 
discussion or body of the report~ and (3) summary" When a report is written 
to present the results of an investigation to management, conclUsions and 
reoommendations are in order and may'beoane the most important-part of the 
report 0 The information and ideas to be included in the report should be 
outlined" The details should be checked to detemine their aocuracy and . 
;relative value" All graphs and illustrations to be used should be drawn up, 
at least in rough· formo 

·The first rough draft should not be written until the requ1ra.ente 
whioh the report is to satisfy have been determined.., .... what is wanted, why it 
is wanted, and how it is to be used--and all de. ta ha.ve been colleoted and 
studied until the relationship between the various parts is knoWn" The rough 
draft should be do~ble spaoed in order to provide space for making correotions o 

The rough draft should be read to Gheck the technioal accuracy of the 
report 0 It should be reread to make sure that oorrect grammar has been used 
and that the style and appearanoe meet standard spe~lficationso. Relentless 
criticimn should be applied to the rough draft to reduce faulty and·~bigUous 
stataments o It should be revised and rewritten until the manusoript is well 
organized and easy to follow and no question is left in the reader~s mind as 
to what was done, why it was done, and what is reeommended o 

The author should be ful~ satisfied with the rough draft before It is 
passed on to higher supervisiono The following items should 'be ohecked and 
reohecked: teohnical facts, method of presentation, choice of words, grammar, 
spelling, uniformity of lmits and symbola,9 classification, distributiOn, and 
oonclusions and reoommendations o The rough draft should be as oomplete as 
possible with the appendices collected, labelled, and indexed; the title, 
table of contents, and signatures indica.ted; all drawings, graphs, or figures 
submitted in final form rea~ for reproduction or sample reproductions 
submitted to save wear and tear on the original oopies, and the·report 
assembled ready to be t,rped for diatributiono . 

. . 
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TYPE OF REPOR'lE -_ ..... ----
The specific purpose a report is intended to meet should be ietel'll1ned 

: before a wr1 tar attempts t'o produce a reporto The content and procedure 
must be regulated and direoted toward the most efficient aocomplishment of 
that purpose; eV81!1' detail that leads toward the purpose should be included 
and everr detail that doe. not should be omittedo A good report requires 
a tTPe of presentation that is suitable for the accomplishment of its purpose. 

Technioal reports constitute written formal presentation or data and 
information pertaining to or resulting from scientific investigations, or 
studies 0 Technical memoranda and letters constitute limited presentation 
of technical data or information for use by individuals already familiar 
or ooncerned with the investigations, tests, or studies involved 0 

In. general, the Oak Ridge National I.e.boratory issues only two types of 
reports, name~, periodIc or progress reports and topioal or completion 
reports 0 

Periodic Reports 

This type or report is prepared and submitted at regular interVals. 
Various seotions of the Technical Division make monthlY progress reports. 
Quarterlf reports present full details of the progress or each research 
and development division. A periodic report should state the problem, 
what was done during the report period, the present status, and what will 
be done dur1ng the next report period. 

The number and content of the parts of a periodic report 'II8.Y. vary 
with the progress of activities. A report in the for,a of a letter or a 
memorandum. ~ have no other parts than the pages of the letter or 
memorandUlll. Short reports ~ 'Vary frCD. filling in or blanks on a form. 
sheet to a formal report of five pages or less o ' Longer reports ~ haTe 
a:rJY or all of' the parts enumerated in this report .. 

. To;pical Be;ports 

This type of report deals with a specIfic problem, whIch' should be 
stated def1nite17 at the outset... In order to achieve its PUrpOse, the 
report should present a. solution to the problem. in complete detail. A 
f0l!'lll8.1 topical report should present a.ll steps, methods; eqUipment, 
observatIons, and conolusions needed to persuade the reader to acoept 
and act upon the recamnendations submitted in the report. 
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FORM AND FOBMAT 
----~ 

The content of a. report is never so averwhelmingq'important that the 
form. in which the material 1s presented does not matter" Regardless Of how 
~portant an exper~ent m81 be~ it ought to be recorded in a report that 1s 
easy to read and free fran grammatical errors o The individuality of the 
wr1ter .should be preserved, but his individual1t,y should not cons1st in the 
repetition of faults . that produce an unsightly and 1ncons1stent report" The 
organization of the report need not neoessarily be chronological, but the 
order must be logical" 

The order that is most naturall1 suited to the material ot the report 
should be chosen and followed consistent~ throughout" M1nute and un1m:portant 
divi'sions should not 'be listed in the outline o Each topic that is subdivided 
should have at least two subheads, and topics that arepara11e~ in thought 
should be parallel in rom" Each group of subtopios, taken together, should 

. cOV'er the field stated in its 80Terning top1c" 

The report should be reproduced b7 the mult111th process on good bond 
pa.:per, B! by 11 inches in size" Plain text material should be typed: s1ngle­
spaced; equations and formulas should be typed double-spaced and be oentered 
on a separate line" 

The left margin should be one and one-ha.lf 1n~hee and all other margins 
one inoho Each page, beginning with the title page, should be nUlllbered oon­
seoutive~ in Arabic numerals, in~lud1ng pages made up of drawings o1"tables o 

Heading$ for each major division of the report should be capitalized, oentered, 
and underl1nedo Footnotes ah~d not be usedex©ept on tables o 

Tables ,of results, data, or other material should be numbered conseoutivel.1 
in: Raman numerals o The number should be centered and underlined o A distinctive 
t1tle should be oentered under the number of the table o If possible, the table 
should b$confined'to ODe page o 

All equations in the tert should be numbered coneecutively'ln ArabiC 
numerals j placed w1 thin parenthes1s at the right margino All symbols should 
be defined and the un1ts in which the7 are expressed should be statea either 
in the body' of the text or in a Table of N08lenclature 0 

r 

A techn1cal report should be adequately dooumented, ident1fy1ng references 
by the use of und.rlined numbers in parentheses 1 e~ go, (l), 1!l" Rules or 
order for citat10ns are g1Ten in the Append1x o 

Abbrev1ations used 1n reports should be consistent throughout and cQIlfol'll 
to the suggest10ns and l1st of standard abbreviations given in ,the appendixo 
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LrrERARy STYlE 

Given the facta, the next step for the report writer is to group them 80 as 
. to a.chieve a. report the. t is eas7 to understand., . The report· should be witten in 
the natural and sincere style of the author, in accordance with a.ccepted writins 
practIo$s.,· It should be the aim. of the writer to choose the word that belong_ to .'. 
the thing descrIbed, to put the word in its right place, and to arrange the ideas 
in proper sequence., 

Thewri ter should -be as econaaical in the use of words and as painstaking 1n:.· 
~~e1r selection as purpose and clarity'permit., If aenten~es within a report are 
grammatlca~ incorrect or show evidence of ambiguity, the entire report is~like17 
to be .discredited., Specific suggestions of things to be avoided are listed in 
the Appendix" 

. Almost withOut exception, the techni~al report should be written in a 
strictlY impersonal style ~ ,in the third persona 

The same tense should be used throughout unless there is a good reason for 
change.. Needless changes in tense, within a sentence or in successive sentences, 
uauall7 reflect needless changes in the point of view and reflect confusion on 
the part of the a.uthor.. However j the tense of verbs and verba.ls should express 
e::mctlJr the time meant~ and should be in logioal sequence .. 

Unnecessary shifting of nouns and pronouns from singular to plural fora or 
vice versa should be a.voided.. Each'verb should be made to agree in BUIlDer with 
its subject and not with a. word between it and 'the subject .. 

Each sentence should be ~lear and precise; it should express the writervs 
, exact ,thought unmistaka'bl;r t1 Variations of' sentence fomma.kes a report read more 

smoothlY and plea.santl1.. Long and short sentences, s~ple and complex-sentences, 
and direct and inverted ones should be interspersed to avoid monot~ .. 

In the choice and placing of punctuation marks, the sole aim should be to 
bring out .ore clear~ the author Us thought; if punotuation does not clarify the 
textS' it should be omitted .. 

ManJ words and long phrases can be deleted fram reports without loss of 
inf'ormation~ and often with a gain in clarity <> A series of short sentences may 
be caabined into one sentence of reasonable lengtho ' 

Unsatisfacto;r~ Forty-one tests have been completed on this program for' the 
monthl;y period.. All pertinent data conoerning the conditions of testing" 

. descriptive recording of results, and interpretation of results are to be 
found in the Appendix of this re~orto 

Sat1afaeto;r~ Forty~one tests were completed this month.. Conclusions are 
summarized below, details will be found in the AppeD.dix" 

Unsatisfactoq~ A kettle was used o It was cylindrical and made of steel. 
The kettle was three feet in diameter and six feet high" Both the top and 
the bottcm were dished.. It was provided with a. steam jaoket" 

Sat1sfacto;r~ The kettle used was a vertioal~ ste~-jacketed, steel 
cylinder three feet in diameter and six: feet high, with dished heads. 
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SCIENTIFIC PRACTICES 

In the interest of clarity and s~plieit.y~ ·it is desirable that oommonly 
discussed quantities should be represented by the same symbols in alltechnioal 
repartso Sane of' the symbols used in reporting radio-chemicB.! •• thods haTe 
been used so generally that· they have become almost standard., . However, the 
nomenclature used for technical reports. still needs to be clarified and 
standardized 0 

Care should be taken to give numbers onlY to as maDf figures ~s are 
sign1ficant0 The number of figures gives the reader an tMmediate rough 
indication of the probable error of the quantity" In cases, . other than 
fisca.l, where· one or more non-signif,ioa.nt terminal zeros are required as 
in 327000 or 32,400, the true number of significant figureacan be indicated 
by writing 32 x 103 instead of 32;90000 

The caapounding of scientifi© terms is governed by scientific usage" 
The hyphen should be used incampound words to safeguard the meariingand to 
econcm.ize the readerl1s time and attention" Acoepted rules of· usage are given 
in College Handbook of Canposition by Edwin Co 'Wooley. and Franklin W. Scott. 

It is highq advisable to record the (;;Iurrent status of experimenta.l work 
direotly in a stan~rd data book" Every page or entry should bear a date 
and the signature of the person who mak.es the entries" If an entry is wrong 
a line should be dra.wn throUgh it; it should not be erased" All original 
sketches should be made in the data. book, or fastened in'like a chart. A 
very brief description of what is being done should preface each new item. 
The data. book should be indexed as it is used o . 

The original figures for inclusion in reports should be submitted 
separate~ frOll the report and their places in the report inarked with· sheets 
of paper bearing the figure numbers" All figures should have borders, drawn 
in heavy ·lineso They should not be folded, since folds often appear as linea 
in reproduced copies" Drawing specifications in the preparation: of figures 
are given in the Append1xo 

In general, photographs should not be used unless they are or particular 
importance" Line dra.wings are preferable, espe©iall;y in showing a.pp~ra.tu 0 

In order to reproduce properly, glossy prints should be provided 'when 
photographs are required o Photographs should be sharp and falrl,y brilliant 
in oontrast, wi th ~lear highlights and full details in the baekgrOtmdo 

A technical report should contain a reasonably ccmpleta list of the 
persons who helped tntts preparation" The list should be at the olose of 
the report under a subhead "Acknowledgments fi

o 

In general, technica.l reports written by individuals should be signed .. 
,., 
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Ma.rq' persons have helped directly 8Jld indirect~ in writing "Technical 
Report· Wri.ting"" ' , The. author is, deep4r indebted to 8. number or department 
heads, supervisors, engineers, report writers, and secretaries for their 
helpful suggestions and constructive critiCisms.. ~ studies are quoted 
or summarizedI' . ". 
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Report No. 

This do~u:m.ent consists of __ pages. 

Copy of • - : ----

STANDARD TITLE PAGE 

FOR A 

CLASSIFIED REPORT 

Date Issued 

OAK'R:mGE iVATIONAL ,LABORAT,ORY­
Operated By 

Series 

CARBIDE A:NJ) CARBO If CHEMICALS DIVISION 
Union Carbide Bli:d Carbon Corpor~tion 

Post Office Box P 

CAUTION 
This document contains information atteeting ttl 
National Defense of the United States. 

'Its transmission or the discl08ure of ita contents 
in any manner to an unauthorized person is pro­
htbited and may result in severe criminal 'PIn .. 
rutiea under applicable Feclel'."llaw •• 

Oak Ridge, Tennessee 

CLASSIFICATION 

RESTRICTED DATA 
This docUment contains restri~ data as 
defined. in the Atomic Energy Act of 1946. 
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It is suggested that authorship beaaaigned in the oa8. of eaoh report. 
The following Ol1tl1ne ~ be used for. maJ O]:l seotions or a report as a means 
of giving credit to individuals for their oantribu~iana: 

The ~itle of th& Report 
Work done by Do :BoJones, Eo No Smith, and So B. Bell 
Report· w:ri tten by K. J. Brown 

Except in iIl8tances when not more than ten copiea are distributed, the 
name. of all those receiTing copie~ of a class1fied teohnlcalreport should 
appear on the aecond pas. of the repor~--the p&lafollowtAg the title pas •• 
The names of those persons in a division or section for whca the report was 
done should appear first on the list • 
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CON'l'EN'IS 

There· should be ·inc1uded in 6veJ!3' report a brief table of contents 
showing the main hea.dings used. For long and involved reports, an e~enaive 
alphabetica1l,J" arranged index·aa.y be included. The cha.racter· and length .. 
of the report should1ndioate whether or not an index should be inoluded • 

. The type of table of contents used in a United Stated Atanic Energy 
MODe report should be sufficient for s~ple reports of aTe rage length. 
The table of contents ie as follows: (a) 

Contents 

P&le 

Abstract 1 
Introduction 1 
Review of literature 2 
Material and methods 3 
Exper11lenta1 results 15 
Diecua810n 20 
S~r.r 21 
Acknowledsaents ·22 
Bib1iocraphy 22 

(a) Rekers, P. E. Cultivation of the heaatopoietictleaues by tissue 
cul.ture .ethocls (U. S. Atomic Energy C'*Iliss1on, MODC eeries . 
No. 1763) Oak Ridge directed operations, technical information 
division. Declassified.· February 25, 19480 ,. 24.. 
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ABBREVIATIONS 

For the purpose of promoting uniformity in Oak Ridge Nat1oria.l laboratory 
reports, the following suggestions, approved by the American Standards . 
Association, are recommended: 

1.. Abbreviations should be used sparingl;r in text and with due regard" 
to the content and to the training of the reader6 

" 2.. Abbrevia t10na shoul<l not be used where the meaning will not be clear. 
In case of doubt, spell out. Short words such as ton, d~, and mile 
should be spelled out. 

3" The abbreviation, "etc n; should be used sparingly. 

4.. Dimensiona, degrees, distances, weights, and other like units should 
" be expressed in figures; for example: 45 in", 20 ft, 2loC, 240 v, 
6 tons.. Always use figures for dec~la and quantities in per cent; 
for example: 0 .. 987, lCffo.. " 

5 ... Al~s place a zero before the dectmal point in expressing the value 
of quantities less than unity; thus, 0.21 ft, not .. 21 ft. 

6.. The use of conventional symbols for abbreviations in: text is not re­
camnended.. Such symbols ~ be USed sparing13 in tables and similar 
places for conserving apace. 

7.. The use in text of exponents for the a.bbreviations of square and cube 
and of negati~e exponents for terms involving «per" is not r~cammended. 

8 <> Terms denoting OOi ts of measurement should be abbreviated onl;r when 
preceded by "the amounts indicated by numerals; thus several fnches, 
one inoh" but 12 in" " --' 

9 (> Numbers below ten should be written out, numbers above ten should 
be represented in figures .. 

10 co The period should be ani tted in abbreviations except in cases where" 
the omission would result in confusion" 



absolute 
abstract 
addition 
additional 
alcohol, alcoholic 
alkaline 
alkalinity 
alternating current 
amount 
dlllpere 
anhydrous 
antilogarithm 
approximately 
aqueous 
associate 
association 
atmosphere, (ic) 
atomic 
atomic weight 
auxiliary 
average 
avoirdUpois 

barometric 
barrel 
Battelle Memorial Institute 
Baume 
Biochemical Oxygen Demand 
biological 
boiling point 
brake horsepower 
Brinell harness number 
British therma1 unit 

calorie 
centimeter 
centimeter-gram-second 
centipois 
chemical 
chemically pure 
circular 
coefficient 
compound. 
conductivity 
constant 
continental horsepower 
construction 
cosecant 
cosine 
cotangent 
critical 
crystalline 

ABBREVIATIONS 

abs 
abstr 

addn 
addnl 

ale 
alk 

alky 
a-c 
amt 
amp 

anhyd 
antilog 

appr 
aq 

assoc 
assn 
atm 
at" 

ato .. wt . 
aux 

av 
avdp 

bar. 
bbl 
BMI 

Be. 
BOD 

bioI 
bp 

bhp 
Bhn 
Btu 

cal 
em 

cgs 
cp, 

chem 
CP 
c~ 

coef 
comp 
cond 

const 
cant hp 
constr 

csn 
cos 
cot 

crit 
cryst 

cubic 
cubic centimeter 
cubic feet per minute 
cubic foot 
cubic inch 
cubic meter 
cylinder, (ical) 
cycles per second, 

decimeter 
d.ecompose 
d,econt~ination factor 
d.emineralize 
density 
derivative 
diameter 
dilute 
dilution 
direct current 
d.istillation 
distilling 

efficiency 
elevation 
equilibrium. 
equivalent 

feet, foot 
figure 
fission product 
foot-potmd 
free on board 
freezing point 
frequency 

gallon 
geological 
gram-calorie 

horsepower 
horsepower-hour 
hydraulic 

:i.nmliscible 
inch 
inorganic 
inside diameter 
iron-pipe size 

kilogram 
kilovolt 
kilowatt 

17 

Cll 

cc 
cfm 

cn f't 
eu in 

Cll m 
cyl 
cps 

am 
decamp 

DF 
demin 
dens 

deriv 
diem 
dil 

diln 
d-c 

distn 
distg 

eff 
elev 

equil 
equiv 

ft 
fig. 
FP 

ft lb 
fob 
fp 

freq 

gal 
geol 

gcal 

immisc 
in 

inorg 
ID 
ips 

kg 
kv 
kw 
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ABBREVIATIONS (Cont l1 d) 

. labors. tory ·1ab 
latitude lat 
linear foot lin ft 
liquid .. liq 
logarl thm. (to base 10, cODIDlOn) logo 
logarithm. (to ba.se e, natural) In 
longitude lange 

m.a.nuf'a.ct,u..e, (er ) ( ing) 
.J.B.themat1cs (ieal) 
maximum 
mechanical 
metathea1s 
melting point 
meter 
mileaper hour 
minimum 
miscellaneous 
molar (of solutions) 
molecule 
molecular weight 

natural 
negative 
neutron 
number 
nuclear, nucleonics 

orsanic 
ounce 
outside diameter 

page 
pa.rts per million 
pathological 
physical 
physiological 
positive 
potential 
pound 
pound cent1srade unit 
pounds per cubic foot· 
pounds per square foot 
poundeper square inch 
powdered . 
power factor 
precipitate 

qualitive 
quanti t ive 

m:fs 
math 
max 

mach 
metath 

mp 
m 

mph 
min 

mise 
fit 

mol, 
m.w 

nat 
neg 

neut 
no .. 
nue 

org 
oz 

OD 

P 
'PPI 

pathol 
phys 

phYsiol: 
pos 
pot 
Ib 

pou 
Ib/eu ft 
Ib/sq ft 

psi 
powd 

pf 
ppt 

qual 
qwmt 

radiuEI 
revolution 
revolution per minute 

saturated 
saturate 
saturating 
schematic 
secant 
second 
separa.ted 
soluble 
solubility-
solution 
specific 
specification 
speoific gravity 
specifio heat 
spectrograph 
square 
square centim.eter 
square foot 
.quare inch . 
stainless steel 
standard 
symmetrical 

tangent 
technical 
tempera ture· 
temperature, absolute 
tensile strength 
thermal 
thermal conduct1v1 ty 
thermocouple 

ultimate 

rad 
reT 
l'];a 

eatd 
sa.t. 
eats 

soham. 
seo 
seo 

aepd 
sol 

8013 
soln 

91' 
speo 

sp gr 
sp ht 
i3pect 

sq, 
. aq 011 

sq rt 
.t in. .8 

etd 
eym 

tan 
tech 
temp 

abs. temp _. ts 
.. ~ them 

cond them. 
to 

Un.i ted States Pharmaoopeia. 
ult 
USP 

veloiOity· 
velocity, angular 
versus 
volt 

watt 
watt hour 
weight 
wrought iron 

yard 
yield point 

vel 
a:ng vel 

vs 
v 
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CHEMICAL ENGINEERING NOTATION 
Adopted by American Institute of Chemical Engineers and American Standards Association, ASA ZlO, 12-1946. 

These symbols are presented to encourage gelJ.eral use. Parentheses indicate occlUional' aUernatea. Papers for CHEMICAL ENGINEERING PROGRESS Me l'xpected 
to conform to this list. 

Absorptivity (for radiation)-a 
(alpha) 

Acceleration-a 
Acceleration of gravity-g 

standard value-go 
Activity-a 
Activity coefficient. molal basis 

-"y (gamma) I (I) 
Angle-a (alpha) , (9(theta), lj) 

(phi) ) 
solid-(&) ( omega) 

Angular velocity-(&) (omega) 
Aperture-a, A 
Area-A, S 
Base of natural logarithms-,· 
Bottoms, residue, waste-W, B 
Breadth, width-b 
Coefficient 

activity, Illolal bas is-(f), "" 
(gamma) 

discharge, etc.-C 
expansion, linear-a (alpha) 
expansion, volumetric-J3 (beta) 
friction-f 
gas' film, mass transfer-kG 
heat transfer, individual-h 
heat transfer, overall-U 
individual, mass transfer-k 
liquid film, mass transfer-kL 
overall. mass transfer-K 

gas film basis-KG 
liquid film basis-KL 

resistance-C 
Compressibility 

cake, exponent of-s 
factor-z 

Concentration, volumetric-c 
Conductance, thermal-C 
Conductivity, thermal-k 
Constant 

equilibrium. y = Kx-K 
gas, universal-R 
Stefan-Boltzman-q(sigma) 

Cross sectio~A# S 
Density-p (rho) 
Depth-y 
Diameter-D 
Difference, finite-6. (capital 

delta) 
Differential operator-d 
Diffusivity, thermal-a{alpha) 
Diffusivity of vapor-D .. 
Distance above datum plane-Z 

in direction of flow-x 
Distillate rate-D 
Efficiency-'17 ( eta) 
Emissivity (for radiation)-e 

(epsilon) 
Energy 

free, Gibbs, (H - TS)-G 
general-E 
internal-U 
internal, per unit weight-u 

Enthalpy-H 
per unit weight-h, (i) 

Entrain~ent ratio-E 
Entropy-S 

per unit weight-s 
Equilibrium 

curve, slope of-m 
constant, y = Kx-K 
value, mole fraction in vapor­

y. 
Equivalent resistance of cloth-r 

Evaporation-E 
latent heat of-h,g, I.(lambda) 

Expansion 
linear, coefficient of-a.(alpha) 
volumetric, coefficient of-fj 

(beta) 
Exponent of compressibility of 

cake-s 
External work-W, 
Fanning friction factor-f 
Feed, thermal condition of, 

(Lm - Ln)/F-q 
rate-F 

Film 
mass transfer coefficient 

liquid-kL 
gas-kG 

thickness, effective-B 
Flow 

rate, mass-w 
volumetric, rate of-q 
weight rate per unit of breadth 
-r (capital gamma) 

Force, total loacl-F 
Free energy 

Gibbs, (H TS)-G 
Helmholtz, (U - TS)-A 
moisture content-W 

Fraction 
volume-x .. 
weight-xtD 

Friction 
coefficient of-f 
energy balance-F 
factor, Fanning-f 

Fugacity-f 
Function-lj) (phi), 1/1 (psi), X (chi) 
Gas 

constant, universal-R 
Gravity 

acceleration of-g 
standard value, acceleration of 

-go 
Heat 

humid-e, 
latent, of evaporation-I. 

(lambda), h" 
mechanical equivalent of-J 

quantity of-Q 
specific-c 
specific, constant pressure-ep 
specific, constant volume-co: 
specific, ratio of, cl,jc,,-k, K 

(kappa), ",,(gamma) 
transfer 

coefficient, overall-U 
factor-j 
individual, coefficient of-Ii 
rate of-q 

Height-Z 
equivalent to a theoretiCal 

plate, "H.E.T.P."-Hp 

of transfer unit, "H.T.U."-H, 
Henry's law constant, c/P-H 
Humid 

heat-eR 

volume, VII 
Humidity-H 

relative-HB 

Hydraulic radius-RII 

Inertia, moment of-I 
Length-L 
Liquid 

rate-L 
above feed-L" 
below feed-L ... 

Logarithms, base of 'natural-e 

Mass-m 
flow rate-'"'dI 
transfer coefficient 

gas film-kG 
individual-k 
liquid film-kL 
oYerall-K 

gas film basis-KG 
liquid film basis-KL 

veJncity-G 
of liquid-L 

Matter, weight, quantity of-W 
Mesh-w, M 
Moisture content, free-W 
Mole 

fraction 
in liquid-x 
in vapor-y 
in vapor, equilibrium value­

y* 
ratio. in liquid-X 
ratio, in vapor--Y 

Molecular weight-M 
Moment of inertia-/ 
Newton law of motion, conver-

sion factor-ge 
Number iQ general-N 
Plates, number of-Np 

Power-P 
Pressure-p 
Production rate-R 
Radiation, intensity of-N 
Radius-r 

hydraulic-RH 

Ratio 
mole in liquid-X 
mole in vapor-Y 
reduction-RI.! 
reflux-R 

Rate 
flow, volumetric-q 
heat transfer-q 
liquid, above feed-Ln 
liquid, below feed-L .... 
rotation-n 
transfer-N 
vapor-V 

Reduction ratio-R.& 
Reflux ratio-R 
Relative 

humidity, H R 

volatility-a (alpha) 
Residue, waste, bottoms-W, B 
Resistance 

cake, specific-a(alpha) 
cloth, equivalent-r 
coefficient-C 
thermal-I< 

Rotation, rate of-n 
Slope of equilibrium curve-1/! 
Solid angle-w (omega) 
Solubility-S 
Solvent present-H 0 

Specific 
heat-e 

at constant volume-c~ 
at constant pressure-ep 

heats, ratio of, ·cp/c.-k. K(kap­
pa), ",,(gamma) 
surface-s 
volume-v 

Stefan-Boltzmann constant-q 
(sigma) 

Surface 
per unit volume-a 
specific-s 
tension-CT (sigma) 

Temperature-t 
absolute-T 

Theoretical plate, equivalent, 
height of, "H.E.T.P."-HlI 

Thermal 
condition of feed, (LII' - Ln) / 

F-q 
conductance-C 
conducti vity-k 
diff usi vity-a (alpha) 
resistance-R 

Thickness, film, effective-B 
Time-t, T{tau), (9{theta» 
TractiYe force per unit area-T 

(tau) 
Transfer 

rate of-N 
unit, "H.T.n.," height of-Ii, 
units, number of-N, 

Vapor 
mole ratib-Y 
rate-V 

Velocity 
acoustic-Va, c 
angular-w (omega) 
average-V 
local-tt 
mass-G 
mass, of liquid-L 

Viscosity 
absolute-,u.(mu), ('1(eta» 
kinematic-v (nu) 

Volatili~y, relative-a.(alpha) 
Volume 

fraction-x .. 
humid-vn 
specific-v 
total or per mole-V 

Waste 
bottoms, residue-B, W 

Weight 
f raction-x w 

quantity of matter-W 
rate of flow per unit of breadth 
-r (capital gamma) 

Width, breadth-b 
Work-~V. W., 

external-W. 
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THINGS TO BE AVOIDED 

Avoid olt8DS1' ciroumlocutions such as there .!!, etc, along ~ lIne's 
2!, ~ ~ nature ~1 2!. the oharacter £!" et\CI o 

Wordy: There were two hundred scientists who went, to New Yorko 
nnproved: Two hundred soientists went to New York", 

Do not use trite or f~bqyant phraseology in the hope of dressing 
up the report.. Sincerity and naturalness carry force o 

The use of we as designating a writer is an affectation and should 
be avoided.. -

Make all references to an appendix unequlvoea~ olear bydesignat1on .. 
Avoid footnoting where it woul.d be merely a. S6C}OOdary referenc8 0 

The appendices of a report are as essential as the third leg of a 
tripod, and 1 t is well to note that their order is diotated by the sequenoe 
of events in the body of' the report", Avoid crowding the appendices by 
putting more than one ohart or graph on a page", 

NeTer capitalize without a specif1c reason", 

It is advisable that the ordinate and absoissa of a graph be in units 
of one, two, or five or !On times aD7 OIle of these three~ 'Avoid clumsy 
uni ts whioh till the page but make interpolation difficulto 

Avoid the use of erponents where abbreviations would' eervethe pUrJQs. 
to better adva.ntage., (lb/ cu tt) 

Avoid a. ridiculous degree of accuraoy in numerical expressions., 

The peroentage symbol (%) should not be used in tert material except 
after numerioal symbols., 

Inoorrect~ The '10 of oopper is h1gh., 
Correot: The percentage of copper 113 high., 

Avoid unnecessa.r.y shifting of subject, voioe, mode, tense, number of 
nouns and 'Pronouns, and of persono 
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BmLlOORAPHIES AND CITATIONS 

Generall;r:J footnotes should be reserved for explicit references to 
the literature of the aubje©t dis©ussed o Footnotes at any other character 
should· be used eparingl;r:l if at al10 In the prepar!!.tion of fJnal c(j)PY' for 
a re:port:J footnotes should. be numbered ©onse~utiTeJl;r aDd the &8sigraent .@f' 
numbers should be :postponedjl thereforsjI until the ma.nuB~ript is either ready 
for the printer or i$ eet up on duplimats in final ro~o If c~ ~8pr.pared 
for printingj/ a footnote should be written immediately beloW the line in whieh 
the refe·renee mark is to appear and should be separated fran the text a.bove 
~d below by lines extending a©ros81 the :page, if oopy·is typed on duplillata 
for final prod:u~t.ionjl the footnote. should appear at the bottan of the pace on··· 
which the referen©e markappsars and should be separated frcm the text aDO.,. ... 
by a line extendinga©ross the pageo 

Rule of Order for C1 tationa 

The order of the itame for a book in a citat1ontothe literature or 
in an entry fora bibliogra.:phy' is a.s follows ~ Name of the author, title of 
the book~seri.s title (if any), edition (if other than the first), place of 
publication, . publisharr date of ©opyright, a.nd page ~itedo The order of the 
items for a :periodi©al or serial ©itation to the literature or entry for a 
bibliography is as followsg Name of the author, title of the article, section, 
or part, name of the journal or serial, volume, part or number (if necessary); 
pages, and date of publ1~atlono The authorlls name should be ©ited surname 
first followed by in~tia18 or given name o If there is only one given naae, 
write it ~n full, if more than anSi write only the initials, eaoh followed )7-
a period

o 
;. . . . 

Titles of b'ooks or arti©les should not be abbre"f'iateG. o The first vOrl:! 
of the title should begin with a @api tal letter but all other words except' 

. proper nouns and proper adjectives should begin with sma,ll letter • ., An. 
exception to this general rule~ be made in the case of foreign referenoe. 
where the national pra~ti©e of a particular ©ountr.y ~ be followed as a gu1de o 

Cca;plex1ties of· CitatIon 

Page references should be expli©it and in(!]luaive, not merely referring 
to the first page of the worko If full~page plates or figures are an important 
part of' the referen©e,g these may be cited illD.ediately following the- reference 
to pages o Much delS3 and expense ~cmld be obvia.ted in obtaining oopies of 
referenoe. which are ©ited in re:ports if paging and dates were given in fullo 
AocorclinglJr, if the referen©e ia to a monthl;y journal~ ©lte month and year; 
if to a weeklyjl cite the monthjJ day and year o 

Abbrevia.tions should be used sparingly if a.t all in ©iting titles, or 
names of journals, or publishing bodies o In journal references fiTo ~ may be 
used for iivolume ft or qgyolumes" and itpo Vi ma.y be used for fipage fl orfipa.gesfi., 
Howeverjl in foreign ©itatlanseuch terms as the German ~w, ~eft~i fiAbtofl 
(abte11ung), and flLiefow (Liefrung) or the Fren©h ~tomeff and "livro" (livraison) 
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should not be translated into the English equivalent" Titles of foreign books 
and papers should be cited in the language or the original" If 1 t is 11aportant 
that the English equivalent.be given~ this ~ be in~luded in the Citation, in 
brackets, ~ediatel1 following the foreign title o 

For unsigned papers or other ~o:o;rmoue works, the first item of the 
©1tation will be the title rather than the authoro In. instances where canpanies, 
eocieties~ institutions~ ©o.nreren~es9 ©ongress~ap et©~ are the authors of works 
it ie the general rule to 3ite, as author, the ~ of the sponsoring body, 
using the latest form· of its ©or:porate name" HowavelJ

, there are ~ exceptions 
to this rule and, when in doubt, it is best to (~o.osult aom.e standard a.uthority 
for gaidMJ/[JeoJ . ' . 

:J U" S" Library of Congress., Catalog mairAterJBn©e divisioIl,,' Cumulative 
catalog of' Library of C~ese printed ©ards Q WashIngton, The Libral'7 
of Congress L19'47c:> = Jo Printed in 9 monthly issues with 3 quarter~ 
©um.ulat1ons a.nd an ann:u.aJL rrJsw.atiooo 

In modern pra©ti~e th~re is a. tenden.©1' to omit quotation marks and under ... 
lining in ~itat:tons unless absolutelY ne©esaary for the sake of clarity" This 
rule$ of ©ou.rss9 does not appq to direct quotations of tert taken ~rOiD. other 
works 0 Rowewer, in preparing ~op.y for printing~ it is ©ammon pra@tice to 
underline titles of books e.:nd names of jO'U.l?l:ialso Nonetheless, this should be 
considered as part of the instruot1on.e to the pIJinter be(~ause the underlined 
portioos of the ~itation. will appear in i.tali©s in the printed text" In prepar= 
1:ng ~upl1ma.ta for final re];):r.lciiu~tiOfJl, the emission. of quotation marks fran 
titles appears to be preferred i although same authorities recommend retention 
of underlining for titles of books and for namee of Journala~ 

Repetition of Citati~ 

It frequent~ happens that the same source or authori~ is ©ited several 
times within the text of a te~hn.i©al report" In the interest of econanical use 
of space taken for footnotes ~ resort ie made to numerous abbreviations or devices, 
sane of whioh are o~~asiona.ll;.r misused" The latin abbrevlation,v filbid~" for 
ibidem» meaning ffin the same plA~ej9, mq be used to ]:!If/place the entire source or 
referen©e of the ~ediate~ pre~eding referenee~ This abbreviation ~ be used 
as substitute for both author and title of the ~ediatel1 preceding-reference 
but it will not re1?la©e the page referenc8 0 O©caslonally, the pronoUn' or adjective 
form. of this Latin word, idem» is used instead of the adverb'-form.··'ai.td is abbrevi­
ated as ido The latin e~eiOD., locooltatog mee.ning i91n the pl8.ce· cited~' 
~ be a~reviated as uloco ©1toW and ~ be used as a substitution for a page 
reference but should be used only when exa~tlY the ssme place identified by a 
former reference is cl ted" FinallJ', 2E:ro ©ftatop meaning fiin the work alrea.d1' 
cited", maJ be abbreviated as flOp 0 ©it" and maJ be used to replace the title of 
the work~ but not the nam.e of the author or the :page reference o The abbreviation 
9.0 1)0 cito jig is not used to repea.t the title of a joa.r.na.l when the reference is to· 
another author» but maJ be used in referen©e to the same authorna work in the 
journal.!' or to the author's book" This abbrevia.tion should not be used in a1X9' 
instan~s where more' than cm.e book or article by the same author has been cited 
previously " 



Blbllop:a;phiea 

The b1b11ograph7 or list of source. conau~ted ahaal.d be a part of evert 
teChnioalreport and 'aq be one Of the ItOSt :1aportant el_Dtil of the papero 
The b1bliograph.'r funotions in the dual capao1 V of prQTidill8 acknowled •• nt 
of works consulted which mar, or .., not, haTe been expre •• l1rererred toby 
footnote. within the text of the report and ofgiTing the reader of' the report 
a guide to pertInent backgroUnd materialo Bibliographies are usuall1 arranged 
alphabetlcallJ" by author but oocasionall;y the purpose of the report 1s better 
BerTsd with a ohronological arrangeaent accordins to date of publioation, or 
b7 a subject classification of' entries, using suitable headings to introduce 
eaoh groupo A bibliosrap}ly is· moat useful to the reader if each ent'r7 is 
~ollowed by a brIef' annotation evaluating the reference for its relevanc.y 
to the subject matter of' the reporto 
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DBAWmGSPECIFlCATIONS .!! !!f!!! PREPARATION OF FIGURES 

Care should 1le Ulei to 88e that f1curee are 1611b1. ana. that the,.. 
thoroqh:q fulfill their purpoae" Suagestions for the U8 of drawings 
and graph_are Si'f.n in the 'following paragaphl1lo 

Drawings 0 Drawings intended for. reproduction shouldb. 1II8.d. with 'black 
india. ink on tracing cloth,. tracing paper, or a .edi .. or h ... .,.,. white 
paller hATing a dull surfaee tha.t will stand erasure without l."O'tJ81tening" 
For reports 1n which' at x 11 inch paper. is used, the space .Ta1lablean 
... :Pags for figures and legends 1s approx1mate~ 6 x 9! inchel Q If a 
large drawing must be prepared for the sake of olarity, it should be of 
suoh proportions that it may be reduced to approxtmatelr 6 x 9! inohes" 
Drawings 80 large that theY' must be folded in the published· report should 
be avoided" ' 

Gra;phs" In general~ not more than three or fO'llr curves should be shown 
on the same graph" Coordinate rulings should be 1111.1 ted in number to . 
those needed in making a reading to the desired degree of approxi1lationo 
In cases where there is a most im.portant ©lUl"'e~ a eolid line should be' 
uSed for iti and dashed, dotted, or li8hter ~olid lines for the otherso 
Short scale 1I8.rkinss JDa7 be inserted between rulings if' this is desirable .. 
The rulings should be light enouSb not to detract attention ira. the OUrTsa 
being presented" No «l!Ul'TSS or coordinate rulings of the graph should run 
throuSb an;r lettering" 

All letteringehould be placed so e.s to be ea.si.Q" read frca the 
bottom or frs the right side of' the f1sures, that is, the lettering 
should face either the bottaD. or the right aide or the dra.wing" 

A ··fiFe should be free of' all linea and letterb1g th&t a.re 'not 
essential "for clear under.tanding" As far as practicable,' expla.nator;r 
oODlD.ents, 8upplementa17 data, or fOl'llulae should be placed, not on the 
fa.ce of the figure 9 but in the figure legend" The legend should 'be 
suff1cient~ complete to make the figure largely self=explanator,r without 
reference to the te%tc 

The ecal(t capt1ao.a should 'be placed outside the srid area, nol'B8l..q 
centered at the bottoa for the horizontal scale, and oentered on the left 
side for the vertical ecaleo 

The scale caption should contain in the order naaed j the atand.erd 
name of the physioal variable plotted j its symbol, if one is used in the 
text, and the abbreviation, if e:ny, for the unit m.easure () The standard 
abbreTiation should be in parentheses following the nam.e of the qua:atityD 
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N8Ter ue Qe.pti0D8 ofthefoll.ow1Jlg ,wpes~~.locit7 :til thousand. at 
feet per seoond", fl'Jeloc1tT xJ.03 tt/_eott

, and fiVeloei'tr (rt/seol 1(3) tI o. 

The first of these req1l1rest6o.uoh space and letter1ns; the relt8:iniDl. two 
are aab1lUous, since thai '0.0 not indicate clearly whether the scale numbers 
have been or are.to be mUltiplied 'by 103'0 . 
~ ......... ----~ . 

The sca.les used in graphs. should . conform to dra.ftinastandards : One , 
two, fiTe, or lOn.ult1ples of these o The numerals repres~nttns the scale 
Talue should be plaoed outside of the'grid area~ The horizontal ani Tertical 
scales should be'ohosen with oare to Create a oorr~ot visual'impression of the 
:~ala.t1ouh1p plotted, for the choioe of .scales, haa a oontrollil1C influence on 
the apparent rate of ohanse or the dependent variable. 

, hoe,t in cases w.re a T1.au.al ctaparieon of plattea. masni tudes is . 
~portant, the bott~ (abaci8sa) and extrema left, (ordinate) coOrdinate lines 
nee' Dot nec.ssari~ 'represent' the zero Talues Of' the Tariables Jlot~ea.o 
I:f this 8ucsest1on is f()~lowed where fea.sible" spaoe can be saTea. e.nd the 
pr ••• n~t1on oft.n rendered more effectiT8 0 . 

If the Beale Ta~u~s are smaller than unit" and 'are expressed in deo~l 
fom" e.cipher shouldalwaya precede the. decimal point, thus 0020, not .200 

The use of ~cipher8 in scale ·numbers ehould be avoiied, and the beet 
~ to do this ia ~o re-express the quantit1 plotted in terms of a lar.er 
1mi t of aeasur.entoFor example, suppose that oric1maJ.l,.y the loa.le. numbers 
are 15,000, 20,000, 25,OOO(HH 0 0 and that the scale caption is ffpressure 
lb/sq ino"; th ••• soal.numbers can be 15,20,25' o •• oprov1dei the scale caption 
is 1I&d. PRlBSum(J.03 m/sQ m)" If I in this exem.ple, the data are correct to 
two signifioant fipre. and 1 t i8 iesiraile to indicate this faot, then the . 
soa,.. of ,,&lue. ahoult 'be 105, 200, 2 05 ~ 0' ., ,) () ana. the soale caption PRlESllRB 
(JdI- m/so. IN) 0 


