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PREFACE

mmnmﬂhh(m&d(nndlhwm
of stodents and research workers who are preparmg ps-
pﬂlmthuﬁﬂﬁte:hﬂulm\!hdl- The student who

maternl ko 3 mote effective Wy
Wmh“wﬂﬂdthmﬁt‘lpﬁm
Tho frmal and m some respects the most important stage
in soy scientific Irvestzgation s the preparation of the
rescits for pablleation. After & scientific ar techmeal
workes hag dooe & good pees of reweceh work, be ehoadd
peeaent 1 10 bis cllesgues tn the best powdble form.
Falure to do 50 &3 may be poted In many cases, may
lasgely diseoumt the valne of the work Half  The aver
g8 techmics) vpecialist tends to think that bis work i
dme when the research project as wch by finihed, and
10 regand the publication sa an unnecesary avd and &
ciomoce  AS Chatles Darwm expressed it, “A 1
fsts Lfe woudd be & happy one i be bad aoly to obeerve
and vever to write”

Few prople in fact Hie to write. Certainly few are
abie o write easly snd thow who ean st down aod

rre The Ume factor b far mome hmportant thap the

begmper in wchence i ely to realiee  Most candidstes

for tha doctorste shoold devite b leaxt three months 1o

the writing of » dimertation o the

:Hy fort typerien pagee.  The et b pdged
by the quality of his fimal produet Mo ooe w2

criciee bim Tor spending many hours on b manmept

v
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and carrylng Jt through severa! revisions to moke it ss
pearly perfect as pomiblo.

Unless roscarch workers are willing to leam o write
effectively enoh sowmtific or techmical mstitution may
need fo have on its stall someone whose duty it m to
odit and, if neoemeary ghost wnto pubheations on work
dono 1n the institution  Few swentista however would
welcome sach a procedure

It may be true that the avemnge technical spocialist
is unwilhng or unable to write properly  But this does
not apply to leaders necsencs  1f the studont will survey
tho history of scenes, he cannot fail to note s high de-
gree of correlation between ability In writmg and achweve
ment m Acienoe.

Profimeney in wntmg-—like akill 10 Isboratory mamp-
ulations~can be gamed through stody and practice  This
should not be too difficult for the scxence stndent onee
he realises that with practice and constant effort toward
tmprovement ho ean achsove success.

Every etudent who » preparmg for work in scienes
should renliss as carly as poesible that such tminmg is
s highly important part of his edueation In recording
the results of laboratory experiments the student s
abundant epportunity for acqurmp this ekill o should
learn to write o8 accurately clearly and concsely as
pomible. To make rapsd moprovement, ho shouold spply
the knowledge bo has gamed i the study of English
eomposition and ehould frequently consult o handbook
that deals speasfically with soentific wnting  Tho beno-
fit denved from this work will be snerensed of each report
15 earefully revised bofore it is submutted in its final form
No single {actor i moro tmportant than daily practice
Tramiating from a forelgn language and reading good
books slowly are alvo helpful



ﬁuknum!':h‘!pmﬁublybedmmdtolm
:mlhnmnﬁmdmuﬁnmluimpum:nﬂn.
Eath mesber of the group could report on a phase of the
sibject in which he 15 expenally & dot
To emphasm the pomts discaed, the reports should be
Tertrated with examples of good and of poor work ae-
Jected fram the current Gterature of the scienee  Tech-
oiques wed b preparing graphy drawing, and photo-
ops eoald be demamtnated by membens of the group
o by other persans who have scqured akffl in thess arte.
Vhits to » printing plant and & photoengraver'y shop,
which tay be arraczed for s small party in peady any
dty wodd give the group frst-band miormtion o the
£l steps m the production of printed matter

The present guide to the jrepamtion and wnimg of
scientific papers sboukd be & convenlent axd to rindents
10d othens engaged m sclentibe work. Thls manm) b
the resolt of & process of development and adaptation.
Same of the rugpestions and directioms that it contaizs
were ongmally prepared o tud stadents in wrting theses
st the College of Agriculture of the Universty of the
PRI After the tocs had been terted i
mimeograpbed forrs, they were fint publihed a3 & pam-
phiet that was sdopted as the gulde for C
&mnndmudulmﬁmuq‘mmlh“n‘h
Englub coorses. The entfier text, publshed under the
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papers in scunce, sgriculture, enginecrmg, and madicin
and to the preparing of manuseripts of A maro popular
nature on solentifio or technienl sub,

Muuoy of the rules given in this book aro based upon
recogruzed authonties, listed in the bibliography at the
cnd of the volume  Experience m reading students’ man
uscripts and journal copy has been the guide in selecting
the rules and m making the suggestions, Somo of the
directions are given to secure uniformity Two ot mare
ways may be approved by usage, but it ia convenlent to
adopt one form,

No attempt has been mado to melade rules of grammar
and rhetorle though a fow are mentioned as reminders.
These subjects are treated m so many handbooks and
textbooks of English composition that thewr melusion bers
would be superfluous It s taken for granted that the
student will havo on tus desk & good handbook of compo-
stron (Woolley, Beott, and Berdaht’s College Handbook
of Composmtion or Greover and Jouess The Centwry
Handbook of Writing) » dichionary of gynonyma (Soule's
Duchonary of Engluh Synonymas, Webter's Dhchonary of

International Didionary) A oopy of The Concise Ozford
Dictronary is also belpfol beeanso 1t gives many examples
of tho correet use of words and phrases

In genernl, the atyle herein suggested conforms to that
ofﬂmanUPrm,uprmﬂnghmmthnmdmc{oped
o high standard m scientific and technieal publications

1 am indebted to Professor Ronald A. Fisher and Messrs
Olver & Boyd Limited Edisburgh for perrission to
reprmt table IV from their book Stahstreal Afethods for

Rescarch Workers



PRITACE I

Valoabie sugrestions and help bave come from Mim
Estelle Brodman, Prol. Frederick E. Croxten Dr F E.
Denny Dr Gordon 8. Fulcher i Amy L. Hepbarn,
Frof Barton E. Livicgaton, 3ise Bally MacDooald, Mr
Jobn W McFarhoe Prof. Edwm B. Matree Prof. Fran
cis J Ryan, Mw Marparet C. Ehields, and Dr Morrh
Winokur  Fpecial thanks sre dos Helen ML Trebome
for adves and help during the revision of the book.

Aew Yord,
Porvary 157
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CRITERIA FOR CHOOSING A RESEARCH
PROBLEM®

}tbe form of a card mdex, of prommng tesesreh problems
from which sdlection may be made. It la sdvantageous

and probable nature of the resuits that might be obtained.

The criern given below shouM be wefol b stomlat-
Ing search and thought during the preliminary survey of
poeritie researth problems in an expermoental phase of
oo the cniteris art purposcly stated m
the form of bref rules 1 will be underriood thet thay are
10 be regarded mensly as hints or soppestions which,
thomigh belpfal fn many cases, are obmously ot Tmiver
nlly applicabie

1 The problem should deal, momlly In & quantitative

esch of which may be texted in
4 Tt sbould be capatie of H v:d:h

T D E. Liviegston bae Selped . the prvpuration of

.
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the knowledge and facilities avaflable and 1t shonld give
puzamm of ywldmg definite results within the allotted

6 It ahould have ay 1ts primary objest the obtainmg
of new mformstron In 5 speufic field, proferably one
Ppomessing fmportance to the acience as a whole

& It should givo pramise of lesdmg to other Intercsting
snd umportant problems, and propare the investigator
for hapdlng them.

7 It may tost some propomtion about which there i
dufference of opuuion or one that has secured accoptance
upon logically msufficlent grounds.

8 It should prefernbly deal with some relatively fittlo-
known prmaple, rather than with one that i hetter
known and more thoroughly analyred

9 It may well treat some phage of the subject that has
been relatively peglected.

10 It should deal with matenals well adapted to the
proposod experimentation preference perhaps being given
to thoso widely known or economically mmportant.

FIRST 8TEPS IN TREATING SCIENTIFIC
DATA

1 Tables. Cheeh all caleulntrons and put experimentad
data 1 the form of tables. (Seo soction on “Tables ™
page 58.) Maks all ealeulations twice, profernbly on dif
ferent days and, if practicable by different methods
The sccond caleylation should bo made without reference
to the first, and on s new pago in your motcbook. Notes
on observational and doseriptive work should bo aranged

and clasnfied
2. Graphe Plot your dsta wherover possible.  (Bee

scction on ‘ Graphs  page 111)  In most experiments
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ﬁm.mp&ufmnlhtbbdmmdhncb:mm
Latioes xmong dxta, aed shoold be prepared to sid In
wmhmﬂxhymmmuwmd_

3. Comcdxmone. Eramine the tabine graphe and du-

several
phasme enfyere  Comsider all lopea! pomstbilities  Make
writen potes of tentatrre condusions.  1f thee b avall-

fertsfed. Dacover i which cuses these conctusions spply
and m wiich #aay they dopot. Modify ¥

the viaement of your conchmions, ard see her
wre whith Hiched f,mw_ih.‘m- o
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§ WWnien noter It 1 advisable to record on paper all
the ideas thnt oceur to you The mechanical provess
of preparmg a paper ks a matter of mere detal subject
o endless vanation. Some writers liks to use a standard
elae of cards (6 by 8 inches) for all prelimmary work on a
paper  The cards may be filed m a box, under approps
ate beadings  Only one topic 18 put on & card, and this
tome is expanded Inter to make s paragraph.  Thumethod
sllows topics to be added elminated, and rearranged
whenever neccasary  Otber wmiters prefer 1o use sheets
of paper of etandard sise (83 by 11 mches), putting only
one toplo on a sheet and filmg the sheets m folders, large
envelopes, or Joosoleaf notebooks  (Ongmal obacrvations
and meammements are usually recorded In a notebook
with permanent pages A copy ahould be put in & mfs
place as soon a8 pomsible )

OUTLINE OF A BCIENTIFIC PAPER

1 Nature of sctenlific wriing A paper on a stientific
or technxeal subject iy ista of () & report of
facta, () an interpretation of facts, or (¢) & combwmation
of a report and an mterpretation. The mothod of wntmg
is governed by many conditions, includmg the nature of
the subject, the purposs of the article the characteristics
of the wmter, and the interests of the probablo readors
Obwiounly, no eet method or arrangement will be suited
to all kinds of papers

It is moportant that the plan of the compomition be
made very clear to the reader The main topis aod
therr subdivisions should be planly indicated In this
respect scientific wntmg differs from lderary compon

Y fon. A sclnbific paper is mtonded to bo studied and
used a8 & relerence it m not merely to be read  Hence,
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Heerary devxces ahoald be sabordinsted of they mierfers
with tesmews.  The phin shoudd be weifevident through-
out the compodtion.

2. General exdhiae  The outline prren bedow sappests
2 form that my b med for 2 wide vanety of roentibe
mopers. An exmbmstion of the papers pablished In sc
entfie yooroale will ahow that the maority of them have
thw armngenent and sequence of topics.  The
lmdmmnkhnﬁaﬂefumﬂnﬁfﬁpmmg

or and p the
Mﬂmdmuﬂuwmm The
outline shouid be modiied rufSewstly to adupt & to the
apeda) requirements of the article that by 10 be witten.

Genoral cutline of @ saentific paper
Tmr The thle chould consiit preferably of few
wordr mdientive of the contents that are mout em-
poxsed, (rext care mrort be exerded to ewploy
words that eontum the eheoents both of bretrty
aad

and permt of esy and
MTUnte

mdexing,
Amraacr  The atwirct s 8 beief econdensation of
the whole paper
1 Srroduction.
. “ature of the probiem K state at the
of the inresti;ation. begaing
B. Popose soope and method of the
C M Seant onteame of the iy mm
m‘tv“hﬂmﬂtmlklhecnddm,] l

L -\!-:mumm
A Devcrgrion of the equipment and maternly em-

nwd“""rmtﬁkﬁ&mm
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dome  (Gavo mufficient detafl to enable a compe-
tent worker to ropeat your expermuents. Em-
phamrs tho fentures that are now )
1. Erperrments and resulls.
A. Description of the expenments
B Descriphion of the resnita. (If pomible, these
should bo shown m tables and graphs.)
IV Ducusuon of results
A. Mzin prmeiples caussl relations or generalis-
tiona that aro shown by the results. (Choose
one or several main conclusions which your
evidence tenda to prove )
B Evidenco (a3 shown by the dats) for each of the
msun conelumona.
C. Exceptions and opposing theorics and explans
tions of these
D Comparmon of your resulis and interpretations
with thoss of other workers

Owiline of a paper that tctudes soeral serzon of
exparunanis which o 18 odronispesus Lo present
separately

TroLe.
AnsTRACT

1 General introduction

11 Qeneral matertals and mehods.

TIL. Descripize baills of firsl series of experzments.
A. Introduetion.

IV Descrapioes tulle of szcond seried of experiments
A. Introduction,
B Materaly and methoda.
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C. Experiments and reeatts.
D Discosmion of rosults.

v Dtn-lpewcm!.eduxrdma!a-pu-:mh.
A Introduction.

Tre

Azstracr Condenmed sceount of object of woek,
sgmficant resolts geners] eoncimions, sod speafic
recommendations.

L Introdection. Defmtion of problem, object of in-
fon

V1 Appendaces. Caleuhations, techmicsl data.

WRITING THE PAPER

1 Wechanwn! proeess. There probably s no best way
to prepare u srntific paper except & may bo determined
by tbe indivdmal writer and the elreumstantes. With
00 potes at all, ooe mught be able to start wrting an
wrtcde which, thort or koa, would be practually fizmbed
A every stage or ooe might accummlate the factain s
treat maey of verbiage and then compress the paper to

the required Gmit. It m the end
oot 1he Etermediate stepa product that eounts,
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in order to bring together those on a particular subject.
The most commonly used danifications are the Dewey
decimal system and the Lsbrary of Congress system

The Dewey decsmal system is a numencal arrangement
whereby a number can be expanded by means of a decimal.
For example General Saence i designated by the number
500 Chemustry by 540 and Organic Chemustry by 547
Further divisions make use of a decimal, as 5471 547.2,
etc. Theoreueally there are infinfte pomibilities for ex
pansion. Under the class number a seres of letteny and
numbers is added, called the Cutter number that stands
for the author If the author 18 Smuth you will fmd Sm 5
or Sm 55 These numbers are decimals. Sm 551 would
stand after Sm 55 but before Sm 56 A book on organic
chemutry might have the number

54711
Sm 55

The Library of Congress system clamfies by the we of
letters and numbers. The letters indicate the clas, and
the numbers subdivide 1t. For example the letter Q stands
for 8cience QC for Phyno and QC 391 for Photometry
The Library of Congress system is preferred by sdence
libraries to the Dewey decimal system and is gradually
replacing it In such librarfes.

Each of these schernes bringa together on the shelves
the publications that are related in subject matter The
research worker who has access to the shelves thould
familiarize himself with the arrangement of the books
and periodicals. This will enable him to locate many
publications quickly and to ducover some books that he
might otherwise miss.

When requesting a book, it is emsential that the eall
number—usmlly appearing in the upper left-hand corner
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drheanlugnemd—bcmpkdlnhlﬂ-Smn:dmumF
or @ appean 3 2 part of the call number -

572 1932

D15 HI8

F Q
These Jetter Indicate a folko or quarto vulume that may

be shelved apart from the volumes of smaller dre. Some-
times a yolume number is added.

590.6

Un 3

v 7
This mezm that the reference s to a certain vohumre of
aserier. The @il slip shoald mdnde ths volume number
and abo the title of the series, whith cmlly appean.
underlined in red ink, in the center of the @nlogue ard

{wually in red) are selected by specaling. Unfortimately
thev may differ trom those used 1n the sbytract and index
yournah. Moreover they are often obsolescent became the

Libraties me beadingy selecied by the Libeary of Congress,
but some modity them and others chome their awn.

1 Rejerence Weorks. Sevenal genenal relerence wocks
woppkment the cand canlogue. Chiel amocg these, be
awe of the mee of Library of Congres ainlogoe ardy
by most Wbraries, b the Catalog of Books Represented by
Library of Congren Printed Cards Issued fo July 31 1942
with m 10 December 31 1947 Thu b oon-
tmned by the Librery of Congress Author Catalog, 1948
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1952 and the Lebrary of Congress Subject Catalog, 1950~
1952 In 1953 the dtles were changed to Library of Con
gresy Catalog, Books Authors and Library of Congress
Catalog, Books Subjects In July 1956 the secuon Books
Authors was changed tm ttle to National Umion Catalog,
a Gumulatiwe Author Lust which includes titles reported
by American libraries. The Library of Congress Catalog,
Books Subjects continues to be published. The Library
of Congress began the poblication 1n 1954 of New 3erial
Titles a Umon Lut of Senals Commencing Publication
after December 31 1949 This serves s a supplement to
the Unton List of Serials in Librartes of the United Stater
and Caneda.

The British Museum, Catalogue of Printed Dooks bs &
comprehensive series covenng matenal through 1899, A
revised edition with the ntle Genernl Catalogwe of
Printed Bookt will begin publication in 1958. This will
cover all materaly o the end of 1955 in all except the
Oriental languages. Equally important fs the catalogue
of the Bibliothtque Nauonale in Pars, which has been
completed through Tendil. A wuseful feature is the listing
of titles under an author s name, showing in what volume
or editson & work may be found.

The current record of books published in the United
Stater 13 the Cumulatrve Book Index with s predecessor
U § Catelog Books in Print 1928 It is arronged by
author and subject and has monthly quarterly semian
nual, annual, blennial, and quinguennial cumulations.
An excellent complement s Books 1 Print which is the
index to the Publukers Trade List Annwal an annual
cumulation of the awmlogues of the major Amenan
publishers. The Engluh equuvalent is 1 hutaker's Cumu
latroe Book List 1ssued quartetly with annual and quad-
rennizl cumulations.
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An emential reference souree of the erly literatmre B
the Royal Society of London Catalogue of Sciemtific
Papers 18001900 in nincteen volumes. It forms an
author Index of articles that were poblished in schennific

dials, especnlly those of scademics and learned
;ﬂc‘ho“hmmhmhdmhzvebcmpnb-

dictionares, encydopedia, etc, b fomnd, ar
ranged by subjects, in the Guide to Reference Books by

i\ dy by the

Cohmbla University Libraries.

3 Alds to Writing Papers. A the most
¢ gukies in the preparation of manmeript are 4
Mexual of Style by the Untvrersity of Chi Prem, [Vonds
mto Type by Skillln and Gay and the U §. "
"‘“““!%Sryhumr\mhmmm’o{'mm
and apphed science abo bas at least ooe )
It own ruls for publiation. An caample b the U 8.
Geologial Soney s Suggestrons fo Authory Fach
hwmhmhmmww}:;‘
fournal er may be obtatned from the edk

§ Aflisted Liraries. The libeares of the various i
witations i a Large dity wswlly moperate, Thus the L
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1532 and the Library of Congress Subject Catalog, 1950~
2952 In 1938 the titles were changed to Library of Con-
gress Galalog, Books Authors and Library of Congress
Catalog, Books Subjecis In July 1956, the section Books
Authors was changed in title to National Umion Catalog,
a Cumulatioe Author List which includes ttles reparted
by American libraries. The Library of Congress Catalog,
Boaks Subjects continues ta be publshed. The Library
of Congress began the publiaitron in 1954 of New Seral
Titles & Union List of Serals Commencing Publicotion
after December 31 1949 This serves a1 a supplement to
the Unton Lut of Senials 1 Libranies of the United States
and Canada.

The British Museum Catalogue of Printed Books 15 a
comprehensive series covening matenial through 1899 A
revised edition with the title General Catalogue of
Printed Books will begin publication in 1958. This will
cover all materials to the end of 1955 1n all cxcept the
Orlentl languages. Equally important i the catalogue
of the Bibligthéque Nationale in Paris, which has been
completed through Tendil A useful feature Is the huting
of titles under an avthor s name, showing in what volume
o editron a work may be found.

The current record of books published in the United
States 1 the Cumulative Book Index with sts predecessor
U S Caotalog Books 1n Print 1928 It Is arranged by
author and subject and has monthly quarterly semian
nual annuxl, b ial, and quing ial cumulations.
An excellent complement 19 Books 1n Prinf which 15 the
index to the Publubers Trade List Aanual an annual
cumudacwa of the cualogues of the major Amencan
publuhers. The Engltith equivalent 1 Whitaker's Cumu
lative Book Lust issucd quarterly with annual and quad
rennial cumulations.
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The Bnish Aational Bibhography started in 1950
lkumlly{nncwqd;-l&dmiamdxm.bmudﬂ
new Britith books. There are monthly indexes and quar
m‘lyandnnnuzlcmnullﬂom.'l'hhhﬂ:ﬂogﬂphyhm
drspernble source of ref to Britith publcatk
Ther are sbo natkom] bibliographles for many otber
countries.
An emcntial reference source of the eatly literature s
the Royel Society of London Catalogwe of Soemtife
Papers, 1500-1900 in nineteen volomer It form an
suthor index. of articles that were published In aciemtific
those of atademies and learned
wcietier. Only three subject indexes have been pab-
Tinbed - pare mathemaba, medunia, end physia.
Inlermans oy refs materhal, bibliog
rphle, dichonaria, encydopedias, etc, b foand, ar
ranged by sabjects, fn the Gmide to Reference Books by
Constance 3. Winchell, publisthed in 1951, Supplements
corer noew reference material throogh 1953 and forther
WPP‘ﬂnf}l;’mphrmcd.Anmmmﬂm‘h
Scence erence Notes, publithed warterly
Colmmbiz U Librarier, 9 b7 the

3 Akds to Writieg Papers. Among the mowt belpfal
fenenal guides in the prepanation of manmcripts are A
Mexual of Style by the Unlversity of Chicago Prem, Words
10 Type by Skillin and Gay and the U $. Government
Pﬂndngoﬁmhylcumulr\nﬂyntqmndidpme
lnd-pplkd-dmuhohaulwxmmkh:okgh{ng
ia own rules for publication. An example &8 the U §,
Geological Suney s Sugpestions to Authors Each jomrmal
hnlptdﬂm\ﬂlurﬁ!k'hkbmpnblhb&dinlbe
iot:"u:lwmybeobuhedhumlhctdhw
[liated Lirarier. The libeuries of the variom

Whnh@dqnﬂywmm:
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brana of the New York Botamcal Garden and the
Amencan Museum of Natural History are affiliated with
the Columbia Univerty Libraries. Special litranes have
beeome so numerous that, i order to help their wsers,
they work dosely together The reference department of
cach library gives information regarding the use of the
other libraries, including the hours that they are open.

The Library of Congress maintains the National Unton
Catalog, which records the location of scholarly books
and periodicaly thraughout the United States, There are
also 2 pumber of regional union catalogues, such as that
of the Philadelphia area.

7 Interhibrary Loans A library that does not pos-
sexs 2 certain pubhication may be able to borrow it from
another lihrary under 2 system termed interhbrary lotr
The rescarch worker should take advantage of this wlu
sble service. In making his request, he thould present a
compltte and accurate atation, and also give 1t source.
But owing to the great demand for such lozny, it & often
mmposible to obtain the needed material except In the
form of & photographic copy detcribed 1n the section
that follows.

8 Photographic Services. Reproductions of rare, un-
usual, or phyucally deteriorated books, as well as of jour
nal articdes, may be secured from most Lhibraries ay mrcro-
films or as Photostat copser A microfilm, usually 35 mm,
may be obtained {or a nominal sum. Photostat copies,
which are urually the same size a3 the printed page (but
may be larger or smaller) are much more expensive than
microfilms, The diadvantage of the micofilm (unles
expensive, enlarged pong are obtained) Is that at must
be used in 2 reading machune of good quality Informa-
tion regarding the availability of such a machine in your
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Uh:xymyd:tmnin:-‘huhﬂwuw&htonbuiulmi-
aofilm or & Photostat copy

’ Mupcoﬂmbnk'\'huo(mphmdﬂm
mmdmllbhmlmmmm
von of the nearest map collection, the areas and subjecs
covered, and the rules governing it mae. Maps wre wually
Hued fn # specal anlogue Varlom gaetteens xnd
stlases are ako anaflable.

GUIDES TO THE LITERATURE®

an Imexigator peeds to kam what other worlers have
oex tn by priheolar field Agquisition of  broad back
ground Loowledge of the fiedd will greatly ncreme His
chances of making a good choke. After havirg made 2
tentatsve eelection, be must male a denafied icardh of the
lterature to asture himsedf that his proposed mody bas
ot already been made and poblivhed.

I Textbooks and Afonogrophs. In approaching an us-
familuar subject, the research worker should begin with
& grotral source of nfarmation, such o a textbook, Thh
will quickly give bim a brosd view of the subject In i
relation ta the rest of the field, and will peovide bim with
a summary of corrent fact and theory In the field, Next,
the rosearch worker will do well to conyalt the most recent
monograph that inclodes the mbleat of his spedal b
et A monograph provides a longer and more thoroogh
treatment than & contained {n the texthook and indicates
pluses of the rbjey that need Further Investigaty

. Jowrnels. Afurs sbuaintog s general view of
Mmbkuﬁm-(mm.nd.md!b
Trd Treach B OLemy
‘M“*mwﬁhw:&:m
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vestigator &3 prepared for undenstanding and evaluating
the more detafled treatment of the subject in an arude
in 2 review journs! This summanzes knowledge in a

lar segment of the field, naually from the beginning
of work on that subject to the date of pubbaation. It is
selective, touching on the major research sn the field and
ducamg 1t as folly 23 powublfe The review journal &
excelient {or rapidly rurveying a segment of a larger field.

3 Recent Advances Series Annual Reviewes and Year
bookr Newer material, not covered in the review jonrnal,
Is available in current volumey of the recemt adwances
scrier and the annus! reviews ar yearbooks Together with
the review jouruals, these give the research worker a well-
organized general fund of wnformauon in his field, and
a selective bibbiography They telf him what 13 currently
being done in his research ares, and what the reviewen
contider to be mmportant

The recent advances serres summarnires the progress that
has been made in parucular Gelds dunng 2 penod of
several yeany, since the publicauon of the preceding vol
ume, It usually covers a sharter perrod of tme than the
review journz! and thus an go ;o greater detad

The annual reviews and yearbooks give autiaal reviews
ot the literature publubied on & particular subject during
the preceding year or m cases of Jess acuve phases, during
several years ‘They have chaptens or arucles by authorities
i variow fields and pomnt 5o important resesrch papers.
1n using these publicauions at 13 best 10 begin with the
most recent volume and then work back through at least
five volumer.

4 Abstroct Journals and Index Journals. For newer
publications and comprebensive coverage, the abstract
journal and the index powrnal must be used. The articles
inthznﬂmutypaofrmcwpcnodlnhmylunmintd
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or neglected some £ papes- The fnvestiga who
pecds 1o make 2 compeebensive and detafled search of
the Frrerature mmt rely chiefty on the abstract journal and
the fndex jowrml The absract swrmarnes the methods
med and condusions reached by the wnter of cach fo-
divdml arice. It wually gives the rescarch worker
enough Mformation to emble him to deade whether or
not be peeds 1o read the erigmal articde. But since ab-
stracsy may poc be printed cntll eix to eighteen months
after the articles have been poblihed, the more Tecent
artices should be Jocated by consulting an index jomrmal
il ooe i avaflable. This gives 2 prompt and comprehenst
Iisting of most of the artidkes on each sabject.

3 Curremt Lbt \ery recent publiasy 1

have pot been incleded fn abstraat and index jourmls,

& Originel Articles. It » fmportant for the worker to
camine all 1he original papers that be may con
tun mitenal pertment tw ho research, Abstracts may pot
inducate the full content of the papers, and they as well
umzmmhmlhzdhdmngedmm
endence m the form of tabley and M
of counse, the worker wrmt sady aitlally hlthmigL’
pal, eomplete {orm, all the papens that bear direaly
ba own rescarch problem. upon

7 List of Guides to the Literature ® The list e
- Th by b0 meam complete, contalns many of the

ln locating these and other guides to

b1 Prol Yronck A

the fiteratare.
_ T
“Smolopr Cabvenary of

"hmm‘“’ UWarhn, Lascrser of
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vestigatar 1 prepared for und, ding and evaluating
the more detailed treatment of the subject in an artcle
in a review gournal This summarizes knowledge In a
particular segment of the field, usually from the beganing
of work on that subject 1o the date of publicadon It is
selective, touching on the major research in the field and
discuning it as fully as possible, The review journal &5
exceilent for rapidly surveying a segment of 2 larger field.

3 Recent Advances Sertes, Annuel Reviews and Year
books Newer material not covered i the review journal,
B avallable in current volumes of the recent advances
series and the ernual remews or yearbooks Together with
the review journals, theee give the research worker o well
organuzed general fund of informauon in his field and
2 selective bibliography They tell him what is currendly
being done in his research area, and what the reviewens
connder to be muportant.

The recent eduances senes summarrzes the progress that
has been made n parncular fields during a period of
several years, since the publication of the preceding vol
ume. Jt usually covern a shorier period of time than the
review journal mnd thus can go into greater deeasl.

The annual reviews and yearbanks give critical reviemy
of the literature published on a particular subject dunng
the preceding year or in casey of kess active phases, during
several years. They have chapiers or artictes by authorities
in various fields, and pownt to impartant revearch papers.
In uiing thewe publicatrony, fc is best o begin with the
most recent volume and then work back through at least
Eve volomer

4 Abstract Jorurnals and Iwdex Jourmalr. Far newer
publications and comprek ive coverage, the absiract
journal and the index journal mmi be used. The anides
in the various types of review periodicals may have mised
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o kcn:imxhnyummp:pus.'l‘hexmulgamt-ho
m?mmu:mmmddmﬂcdmd

aruces should be located by comulting an index Jormnal
H one i available. This gives 2 prompt and comprehensive
Titing of most of the artickes on each subject.

5 Cworremt Li \ ery recent publi hid
have not been included in abstract and index fournaly,
st be found by
books in the Tbeary

& Original Articies. It b impornant for the worker to
examie all the ortginal papens that he supeens may con-
tain material pertient to b research. Abstracts may not
indscate the full content of the papen, and they 13 well
1 most Teviews, have the dmdvantage of not prasentin
evidener in the form of tbles and ustrationt. Fimally
dm,mmmwymhﬁw
ml, complete form, all the papers that besr wa
bis own research probles. 4

7 m-!cﬂnbwwmumuﬂmb&
tow although by no means complete, connaing many of the

the corrent periodsah and

i Jocating these a0d other guides to

Froert by Prol. Traocs K.
Tocknabopy Lmdm_ﬂ;’:“ﬂmuhn.md
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SCIENCE IN GENERAL
Referemen Sources.

Enacydopedis Americans.

Encyclopacdia Brtennica.

Freotlog. T P Gukle to the Litersture of $ckooee for Use by
Courses on Science Literniure. nd ed. 1957

Hawlisg, R. R. Sciendiic, Matial, md Technkal Books Pab.
lished f0 the United Svaes of Americe, 1930-1948 Sapple-
ments, 1M5-1948, 194915352

L fona] Catalogoe of i Literatuze. 17 secssons. 1901
14

Narore (London). 1963+

Naretwitemchafton. 19104

Royal Sadety of Londm. Catalogne of Scentific Papers, 180
900,

K
farton, G, Heroa A Guide 10 the Hintory of Science. 1932
Sarton, G Introduactlon to the Rirtory of Schenee. Yol 13
19271948,
Scienior. 13834
Schence Refevence Notes, 1934+
Scdgwick, W T.and I W Tyler A Stort Hbrory of Schence.
Rey od 1035
Winchell, C. M. Guidcwkdn&mnoo\.&'hhed.l%lsnp-
plements, 1850-1952, 1933-1885 (Quartaty sepplamcaa
pmh&ﬁegemdxuumuhwumhwhpmrd
form erery ihree youn)

drnsa! Review:.
Americana Aonual 19234
Bricmnica Book of the Year 1938+

Raview Jourmals,

Sderee Progrem. 10084
Scientifc Amexfoan. 1845+

AGRICULTURE AND VETERINARY SCIENCE
Refreace Sowrcet.

Ageienbural Index. 1916+
Mailey L H Stxadard Crclopedia of HorsmSiure. 6 vol. 1914~
w7
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Bitdegrphy of Sall Schence, Fertifan wnd General Agronoaty

Card Index.

The \ecrmay Rofletha. 1314+

U 1 Deptroacat of Agricuitare. Exprbment Sation
L SR Rerord.

PRy —
Mo Agrecoosy 1984
M \ eterbary Sdence. 19934

ANTHROPOLOGY

Amenom Amoqairy 19334
Ancriom fewzaal o Papday
Ahrops 19084 Asdopeony v

Murdock, G. P o
o el g, TR Riblleraphy of North Americs
Rerl

Arogologial Tainee o Grot Dot sad
Jomrml 1014 Tretwad
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Annval Reciew
Yesrbook of Anthropology 19554 (Trade edition ks titled
“Current An
Yearbook of Physical Anthropalogy 1945+

Reolew Jowrnal
Anthropologischer Anrelger 1924~1944.
BOTANY AND ZOOLOGY

Refersnce Sources
Bibllographls Genetlca. 19254
> Wy
ture. 2ud ed 1548,
Justs Botanisches Jahrebericht. 18731839
Smith R C. Gumde to the Literature of the Zoologleal Scences.
4th ok 1033
Specios W 8. Handbook of Biaiogical Dana. 1958
Zoological Record. 1864+

Card Indexes

Concllium Biblographicom. 1896-1934
Torrey Botanical Club ludex to American Botanics! Xitersture.

¥ ead Lite

1844
YWhtar Imtiinie of Anatomy and Blalogy Advance Aburact Card
Sernce. 18174
Alstract Journals

Absoacts. 19264 (Supersedes Absrmacte of Bacteriol
ofy 1917-1926 and Botznicel Abatrscts 1918-1926)
Bounisches Zenralblare, 18801643
Bsitish Abstracts AlIl Physloogy Biochemutry Anmtcary IH%&-
1938 (Supenedes Bntnh Chemical and Phyuological Abetractz,
19281944 )
Balietln Signalitique. Partie T Schences Blologaquen 1940+
Intemationa! Abstracts of Blologpical Sciemces. 19504 (Soper
wedes Brithh Aberracy of the Medical Sclences, 195-1978)

Resumptie Genctica. 10254

Berichte uber die Wisctscha{tliche Blologle 1928+
Rlologieal



o Chcial Sodlety Sesrching the Chcmxial Literetare.
m

'Mm“' ILandbuch der Orproihen Cheme. dte Aufage.
133 Sopphomcats L, 1973-193¢, and 11, 18414

nmc, L] A M. Patteon, £ X R Mamr. Gaide 10 the
Liertwre

""M-‘ﬁrﬂmmamﬂ
Ticlbron, LM, sad T Rak. Dieviers wor
ke Chemmtry 1M64 Diweviers Eocyopaedia
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Annual Relew

Vearbook of Anthropology 155+ (Trasde edition & titied
“Current Anthropology ™)
Yearbook of Physal Anthropoloqy 10454

Review Jowrnal

Anthropologischer Anzelger 19241044,
BOTANY AND 200L0OGY

Reference Sovrees.

Bibliographia Genetice. 1935+

Chamberlin, W ] Entomologica! Nomendsture and Liters-
tore. 2nd od. 146

Joars Bomanisches Jahresberiche. 18731839

Smith R.C. Guide to the Literuture of the Zookagfeal Schences.
4th ed. 1985,

Spector W 8. Fandbook of Blological Data, 1958,
Zoological Record. 18644

Card Ixdexes,

Concllioem Bibliographicum 1096-19034

Torrey Botankal Club. Index to American Botanieat Literatore,
18944

Wistar Institute of Anatoey and Diology Advance Abstract Card
Sexvice. 19174

Abst act Jowrnals

Berichte Gher dic Whwenschafiiiche Bialogie. 1826+
1 Aberracts, 1928+ (3 des Abstracts of
ogy 1917-1928 and Botanicsl Abstracts, 191819203

Rotanisches Zentralblatt. 1880~104%

British Atstracts AUl Phydology Mlochemistry Anatomy 18{3-
18,3 (Supcrscder British Chemical and Physiological Absiract,
1926-1314

Polletin Sigmubétique. Partie 2 Stiawn Blologiqoa. 1940+

Intermational Abaracts of Biological Sciences. 1938+ (Saper
seder Brithh Abctracty of (he Medical Sclencer  1054-1956)

Remumptio Genetlon, 1924+
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Revlew of Applied Envomology 113+
Review o Applied Mycology 10+
Tosiogicher Bericht, 1523144,
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Aanue! Review

Ymbwkﬂ!\nmﬂpden 19554 (Trade edition & dithed
“Casrent An
Ymhonkd?ﬂ:ydalutkmpolcg 1945+

Faview Journal.
Anthropologischer Anxefger I924-1044
BOTANY AND ZOOLOGY

Reference Somreer
Bibllographia Genetics. 1925+
Chamberlin, W | E ogical } aod Liten

ture, $nd od. 148

Jost's Botavischex Jahretheriche. 1673-1999

Smith, R. €. Guide to the Literature of the Zoclogial Sclencer.
4th e 1855

Spector W 8. Handbook of Biclogical Data. 3958,

Zookogical Record, 1864+

Card Indexes

Conciliom Bibliographloum. 1896-1934,

Torrey Botanical Club Index to American Botanial Litcrature.
19944

TWistar Sratitoie of Anaroury and Blology Advance Abeirwa Card
Service. 19174+

Adbstract Jourmals

Berichte (ber die Wimenachaftliche Blologae 19254

Biclogiex! Alstracts. 19264 (Superscder Abatracu of Bacteriol
oy 1917-1926 end Botsakes! Abstracts, 1918-1926)

Bownisches Zenualblaty 1880-1948

British Abstracty ATTL Phyuckogy Blochemutyy Anatoomy 1845
1933 (Supersedes Britksh Chemical and Physiclogical Abstracts,
e 2 Sciences Blologiq 19404

Bullettn Partle oes.

mmmwwlﬁmmm of Blologual Sdences 19584
sodes Britkh Abstracts of the Medical Sclenem, §934-1956)

Rewmpele Gematicn. 198+
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Review of Applied i 8
Revicw of Applicd Mywhogy 19224
Bericht.
Ayvoe? Reciews.

[y

Tk o Chectery £ Pk P o8 19564957
Radz Darrier o Or

i Chactry hsL Eacyopaedia
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Kirk, R E,and D ¥ Othmer Encyclopedia of Chemicad Tech-
nology 15 vol. 13471958,

Aeflon, M. G. Chemial Publications, 1840

lldh']W A G h Treathe o L b 3nd The

oretial Chemisny 18 vol. 1625-1987

Sadley 8. 8, ctal. Allen's Commerdal Organic Anatysls. 10 vl
15751833,

Soule, B. A, Library Guide for the Chemist, 1§38
Thorpe, | ¥. xnd AL A. Whitely Thorpe's Dictionary of Ap-
plicd Chemistsy 4ih ed. 19974

Washbum, E W Internadonal Crideal Tabler 8§ vol 19285~
10

Abstrect Josrnals

Brithh Abstracts. 1943-1933. {Supexsedes British Chemial sod
Physiologicad Abatracts. 1926-1844)
Pustie L Mathematig )

Awnual Reviews,

Anmusl Review of Biochemismry 1032+

Annma! Review of Fapsical Chanisnry 19504

Chremical Sockery of London, Annnel Reports oo the Progren of
Chemisery 19044

Socicty of Chemical Indostry London. Reporty on the Progrem
of Applied Chembtry 916+

Recens ddeawcer.
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Revicw Joursels
Chcmial Revien. 1221+
Chcmial fociety of Landon. Quartedy Reviews 19T+
ENGINEERING

Referencs Sowren

AppBol Schescs el Tethaelogy Luder. 1958+ (Srperiedes
Indweral At Inder, 1913-1951)
o

Tadwerial Artt Inder. 1913-1957
Kew York PeMic Liteury Kew Techmial Bocks. 19154
Rimbach, R Flow e Fiod Metalorpiaal Informathon

Y
Trmal Bock Review Inder. 1853+

Card rdex.
Engracrring Index Card Sarvice. 19284
Albatract Juarnels.
Hlactrock Momier Index 198-1M43.



. o le. 19484
ie G % fomle. 15914
The Golambix Lipplncott Gazetteer of the World. 1052
Royal Soclery New Geographicsl Litcratore and
Mape, 19314+

Websers Geograpblaal Dictlonsry 1949
Wright, J K., and E. T Plagt, Alde to Geographical Research,
nd ed. 1947

Reolew Journal,
Geograpbleal Review 19164
GEQLOGY

Referemce Sowrees,
tbtiographic des Sckenoss Gdologiq 19234+
BIbAlopphymdlﬂﬂnde&cgdendrchermAmh
19384
beun‘r:phyolhmhmiancenbgy 175218904
Geological Soclety of London. List of Geologhea! Literstmre. 1894~
1934,

Hintre, C. Handbuch des Mineralogie. 1897-1928 Erginzongs.
beod, Neue Mincralien, 1, 1934-193 11 19544

trodeum

Milme, T ¥ Compendiom of Meteorology 1951

Mmoo, B The Liseratore of Geology 1953

Falucke, C, et al. Dans's Syuem of Mincralogy 7th ed. 394~
1951

Pousl, R H. Guids to Geologic Literature. 1931

Pirctean ] Tidté de Pakéontokgle. 19584

Smithsonian Meteorological Tabler. Sth rev od 1982

Absirect Journals
A 4 tography of E e Cealogy 1923+
Abstracis, 1933+
Cenlogisches Zentrafblase, 1901-1HZ.
Gwphydﬂl Abetrach, 18294
Loeical Abstracts and graphy 1950+
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Fornchritte der Mineriloghe. 19114
Ty 304 Chetury of the Tarh. 19%-+

HISTORICAL, ECON\OMIC, POLITICAL, AND
SOCIAL SCIENCES
Aeferrace Sewrce.

Americra Hisorkcal Assodanion. Geide 90 Historkal Lhtrapre.
b .

Barckiedd, L Scudent v Gadde 1o Materials In Politial Sdence.
™ms

Cambiridge Anchent Hmory Medten] Hletmy Modern Fsory

{Comprehonatee s of many vohose
Crcopetn of Amcricoa Gevcraomnt. $ vol 1IL

Encydopetia of tbe Social Scicacn, 13 vl 1930-1433,

90y Acdemy of Poimal wd Sochl Sdesax A

;_"""“ Fatwicnd Revicw 19954
focslogieal Review 1994
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MATHEMATICS

Reference Sources
Encytlopddie der Mathematlschen Wigenschaften. 6 vol 1858
1835

‘Tables Project. Math 1 Tablex 40 vol. 1939~

1944,
Parke, N G Galde to the Literature of Mathemathas and
Physas, Includiug Related Vworks oo Engincerfng Sclence.
1047
Algtrect Jourmals,
Jabrbach Ober die Fortachritte der Mathemmatik. 18634

Iblatt fir Math ik und fhre G fcte. 19314

Reference Sonrces
Carrent List of Medical Literature. 19414
Index Medicus, 185791528,
Index to Dental Periodical Literature. 1839/18754
Medica] Library Amoclation Handbook of Medical Library Frac
tice. 2nd ed. 1958
Oxford Loose-keaf Medidne
Oxford Locee-leaf Surgery
Postell, W D An Introduction to Mcdical Bibliography 1915,

Library 18804 (Will cease with iwuance of 4th series, vol 11
MI-Mz)

U S Armed Forcm Medical Library Catalog, Aathoss and Sab-
fects, 1950-1984 (Imucd Annually and Cummlated Quin
qoenniafty)

Abstract Jowrnah,

Abstracts of World AMedicine and World Sargery 1947+

Berichte Gber die Gemmte Physologic und Fxpertmentelic Phar
makologhe, 1020+

Biclogiaa! Abstracts, 19264+



SUDTS TO THE LITIRATIXE b4 ]

mmdwuw\wwm
Abstrcts AL 19164933 WWW»
stracn of Bicloghal Scencrt, 1956-+)

Boview Jewrnak.
&t taoere Medtizin wed RinderhelTimade, 190074
hete. 133 Prrhburle wad e Gresape
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PHYSICS

Reference Sowrres,

Americm Institote of Physis. Physia Handbook. 1957
Encken A, and K. L. Wolt Hand und Jahrimch dey Chemb-

9354
Glaschrook, K. A Dictionary of Applied Physcs, § vol. 1928
192,

Landalt Bien P2 wnd Fonkth ans Phydk,
Chemie, Astronomle, Geophyslk mod Technik. 8¢ Aufige.
1950, (Formerly aslled Physilalisch Chamiuhe Tabeikm)

Parke, N Gu Guide to the Literamre of Matheada and Phys-
ke, Incinding Related Works oo Engineering Science. 147

Whittord, R ¥ Phyaia Literatnre: & Relerence Manual 1954

Wies W and F Harm. Hsadbuch der Expeimentelen
Phyk 23 vol, 1926-199%

Abgtrect Jowrmals,
Nodesr Sclence Aberacts, 19484
Phyta Atetracts (Section A of Science Abstract). 19934
Physiialische Berichte, 19904
Annve! Reolews.
Annual Review of huckar Scenee. 19524
Jomrnal of Aplics Physia. 19314
Physial Socety of Landon. Reparts on Progres in Phyic.
1944

Recent Advances.

Advaness In Electronies and Elestron Physice, 1948+
Advances In Phydor. 19324

Ruview Jowrnals
Review of Sdenific Imrumenc. 19504
Reviews of Modern Physies. 19294

PSYCHOLOGY
Referemce Sowress,
Contemporary Paychology 1956+
Danid, R &, snd C M. Lootdr Prolemioeal Froblom in



FIOST STEFS OV TLEATING DATA ]

Pryehetopy 1153 (Reviaion xad cxpansion of Loaeits Hamd-
ook of Licratere. 1999)

Abstract Jroraals.

Wmmmmm 19661954
Bulietin Scpmalisique. PL ¥ Soclolegle.

Awanal Revicrs.
L Amde Prcbolagaqee. 10944
Ancxal Review of frere
Nran) Memoremsenis Yorrbook, 1958+

Revww Jowrmals

Prpboamalyte ety 4
Prpchelogial Befiemn 1904+

FIRST STEPS IN TREATING DATA
1 Tabirr. Check all aalent ad pot expert .
data m the form of tables. (S¢e chapter e “Tabler” page
114) Make all calenlatons twice, preferably on difi
e, and, if practicable, by different methods. The second
alculation should be made withoat reference to the firsr,
and on & new page in your notebook. Notrs on ob
tional and decrptrve work should be armanged and day
dfed

2. Graphs. Plot your dana wherever powsible. (Sec sec
0on on “Graphs, page 132, and coasmlt Worthing and
Geffners (13) Treatment of Expertmental Date) 1n
most experimentation, graphs farnkh the best means of
txinging oot relatiom among dan, wod e
mm“mmwmhwmw

Tt b dvbable to keep the data tabalyiad and plocrd
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as the experzmentation progresses. This will serve to check
the accuracy of the wark it will indicate desirable mods
fications in the plan and it is likely to suggest valuable
new ideas.

3 IPritten Notes During the prelimnary study of the
data 1t is advirble to record on paper all the ideas that
seem to be worthy of consideration The mechanical proc
ess of recording and filing the notes should smt the con-
veruence of the indvidual. Some writers like to we 2
standard sire of cards (5 by 8 inches) for all prelminary
work on a paper The cards may be filed in a box, under
appropriate headings. Only one topic ks put on 2 card, and
this toprc is expanded later to make a paragraph. This
method allows topics to be added, eliminated, and re
arranged whenever necessary Other writers prefer to we
sheets of paper of standard size (844 by 11 inches) only
one topic on x sheet and the sheets filed in folders, large
envelopes, or loose leaf notebooks. (Original observations
and measurements are usually recorded in a notebook
with permanent pages, A copy hould be put in a safe
place as soon a5 ponsible.)

The wniting should be done currently rather than post
poned until shortly before the first draft of the orgamred
paper 1 due. This will make the preparation of a good
first draft relatively easy by avoiding the necessity of hur
ried, careless writing at the end. It is best to set aside a
regular umnterrupted halfday period each week for
keeping the writing up-to-date

4 Conclusions. Examine the tables, graphy, and classt
fed nates for relations and condurnons. Ask younell
“What are the possible explanations of the facts?™ If
several explanations scem equally probable, do not em
phasize only one Consider all logical possibilities. (See



STATDTICAL METHOM n

mmwmdmdldas"pgeﬁ)mm
written potes of tentative concludons.
1f thne bs arafable, rerity your concloslons by gatbeting

vults must be based tpon a crefol copsideration of their
accuracy and suffickency 1f you bave enough data, me st2
tistical metbods 10 estimate thelr probable sigaibance.
3 Revidon of Concluriont. Refer again to your data to
see whether your tentative condmaion are zctmally justi-
fied. Discover fn which cases these condluslons apply and
in which, if mry they do not. Modlfy If necewary the
statement of your conclusion. See alw whether they are
o with established facts o prin

o the smbject. o T
€ Exceptioms. Examine the dana for exeepiions,
dnenday, and dcrepancies. Record the iy

check therr values Try to find out why the

a1 oot cbained. Some of the most Important scentibe
bare rd from apparent excepdors and

bo in dana. poseible expt h

hhmsm,mmﬂmmmm

bow the exceptions modify them.

RELIABILITY AND SIGNIFICANCE OF
MEASUREMENTS

invobres eTeryone whose
wark meerarements is the one by Wilon (195%).
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The following are among the most useful books that deal
with statistical methods.

Adams (1935) Flsher (1951 1954)
Cochran and Cor (1950) Goulden (1952)
Craxton (1953} Hald (1952)

Crexton and Comden (1939) Hall (1954)
Dixon and Mawey (1951) Walker and Lev (1953)
Federer (1955) Yooden (1931)

If statustical analyss o to be applied to the results, it is
important that the experiments be planned with this in
mind. Defects in the design of the experments may make
1t difficult or impoasible to determine the statistical sig
mificance of the results.

The following drrections outline a working system for*
(a) computing the standard error of the mean of a series
of measurements obtained from a sample, (b) ascertaining
the sigmficance of the difference between the population
mean and the mean of 2 sample, (c) judging the signifi
cance of the dufference between two sample means and
(d) esumating the size of an adequate sample

STANDARD ERROR OF THE MEAN

1 Wrlite the readings 1n a vertical column At the bot
tom of the column, write the sum of the readings divide
this by the number of readings (V) and set down the
mean (M).

2 In a second column put opposite each reading the
dufference between 1t and the mean.

8. Ina third column, write the square of each difference
and at the bottom of this column, put the sum of these

squares (S).
4, Compute the standard error of the mean by taking
the square root of the quotient obtained by dividing the



STATOTICAL MITHOS =)

wmdv.bnqmubylhepvdmu{dzmbadrnd-
h:pum:mzlalhmlhhmbu‘

By = BIOQ - WY
5. Write the mean and i standard emee in the form
Al = Ey ({Accomdimg 1o the theory of probabilines, €8
FMdmmMydwmhdmmmm
harge suples, shootd fall within = Ex of the popalation
mean, 8 per cent may be expected to fall witkin = 1.96
Ey 20d 99 per cent within = 253 Ey )

RCXTIICAXCE OF TRE DOFFIRINCK RETWIXN A
TOPTLATION MIAN AXD THL MYLX OF
A RAXDOM SAMPLL
L Compute n from.
na A -1

where \ b the number of readingy tpon which the mean
of the random sxmple was bused.
2 Compute the valoe of ¢ from.

= 00— mEs

where A i the mean of the mmple, n is the known or
med valoe of the popnltion mean, and Ey i3 the

vandard exror of the mean of the sam,

5. In table 14 md the rmaller valoe of ¢

0. 1 the corpured vahue of £  greaser the the ting

of t found fn the table, the difference | Y valoe

daummudv.hemndmemm’.hc“ l!‘lu
: I the computed valoe of £ exceeds the

value of 1 1m the table, the diff " Larger
Thw tabie in reprintd froe ke IV of Fhker: $utierice] Motk

o1 for Rescarch Workers, Oltver &
Muhmumﬁz"mwh
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The following are among the mast useful books that deal
with statistical methods

Adaros (1955) Fhaber (1951 1954)
Cochran and Cox {1950) Goalden (1952)
Craxton (1953) Hald (1952)

Craxton and Cowden (1939) Hall (1954)

Dixem and Messey (1951) Walker and Lev (1953)
Federer (1955) Youden (1951)

If statlstical analyms 1 to be applied to the results, it s
fmportant that the experiments be planned with this 1n
mind. Defects 1n the design of the experiments may make
it difficult or umpossible to determine the statistical sig-
nificance of the resules,

The following doections outline a working system for-
(a) compueing the standard error of the mean of a serles
of measurements obtained from & sample, (5) ascertaning
the significance of the difference between the population
mean and the mean of a sample, (¢) judgmg the sgmb-
cnce of the difference between two sample means, and
(d) sumaung the size of an adequate sample.

STANDARD XRROR OF THE MEAN

1 Write the readings in a vertical column. At the bot
tom of the column, write the sum of the readingy divide
this by the number of readings (V) and set down the
mean (M)

2. In a second column, put opposite each reading the
difference between it and the mean.

8. Ina thurd column, write the square of each difference
and at the bottom of this column put the sum of these

4. Cm:(ai);nc the standard error of the mean by taking
the square root of the quotient obtained by dividing the
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nndmm:plumhﬂcpmdmmimmdnm

e

€. Vrite the difierence and {ts standard error in the
jom D = Ep

4. Compute » from.

n= M-+ -]
‘muxlhil\,m‘henmnbadrndhpmm
the means were
Qmpumthunk:u)zn mnu“.ﬁndh

smaller valoe of £ g to m. 1f the
nﬂnhmmthmtbtrﬂtto{timmdlndgphle,‘hg
difference may be comsmiered 1o be signibcant. 1f the rario
exceeds the larger value of ¢ in the table, the difference
iy be reganted as highly sgnificant. The P (probabllity)
nloe indicaies the probabilley of chtatnlng 1 plas or

smns dafference equal o of greater than that Indicated by
the valoe of .

ADIQUACY OF SAMYLE §TX

1 An estigrte may be made of the sire of each of two
mwhmm.mmm
ence berneen the two sample mears may be regarded as
significant. For simpliaary hbw(‘)&xmm
popaltations from which 1he andom umplea we dnwn
baie the mme degree of variability and (b) that the two
nandom samrples are independent.

2 Obuln e exploratesy random sample of e N (o
Large a5 practicable) of aoe of the twa popalations, and
ulmhxtm‘). mm(‘m“’j‘b‘wmﬁ&m

This cable i reprinied froum tubhe TV of Flabert Statiefiont Meth-
b for Research Werkers, Ofver &
Prokiasien of the mxtter end M‘wmb’
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A signifiant difference indicates that the sample was
probably not drawn from a population having a mean of
m or that the ample was not drawn at random, or both.

TABLE 1
Veluer of 1 & P = 005 awd P = 0.51 for selecied walwes of  (dcgroes
o froedem) from 4 to infielly®

+ ]

L4 -
Petsi{P et Pmtts|rasu
4 27 1 460 13 213 | 295
5 1357 403 16 212 9
] 245 N 17 211 1%
T 237 15 18 210 bR
8 23t 3% 19 100 | 28
2 225 | 323 2 209 | 28
10 22 317 23 206 | 279
1n 2w 3 k) 204 T
12 218 306 40 1m 170
13 116 30 %0 201 268
14 213 2% Infinfty 196 | 288

* This tabde s reprinted from table IV of Faher Skaiatial M etheds
far Rassorch Workers Oliver & Bavd Limited, Edinbrrgh, by permis
o of the author wnd pablichers.

SIGNIFICANCE OF THE DIFFERENCE RETWELN MEANS

1 Subtract the smaller mean (AM,) from the larger mean
(Afy) 1o obtain the difference (D)

2. Obtain the standard error of the difference between
the two mexns by aking che squace root of the swm of
the squares of the two standard errors of the means.

Ep = [(B) + (B

wbﬂEEg,de.'lrc!helundudmoftbemmm
“This expression for Ep shonld be used only when the two



Chabler 2
WRITING THE PAPER

OUTLINE OF A SCIENTIFIC PAYER

1 Sclenifc Writing. A paper 0n s sckentific ox technical
vabjet acomly comis of (9  eport of e, () 1o
interpretation of facy, o (¢) a eombination of » repont
a0d an ntrrprenation. The metbod of writing fs governed
by many conditions, includlng the nature of the subjeet,
Lhcpufp&:\ﬂtb:;ﬂh:\t.th:thmm’adlkvﬂm
and the teresss of the probable readers. No set metbod
or arnmpement will be suited ¢o all kinds of papers

It & wmporant that the plan of the comporltion be
made very clear to the reader The main topias and thelr
subdivsions shoald be plainly indicatrd. In this respect
scknfic wrinng diffen from livrary composdten. A sd-
entific paper is intended to be sindied and med a3 a reler
eovr, [t 1 Dot merely ta be tead Hence Interary devices
thould be subordinated i€ they interiere with cearnen.
The plan thould be sclfevident throughout the compos-
ton.

2. Genered Outlne The outline given below roggatsn
form that may be wsed for x wide varisty of scleruific end
sechnical gapery. An examination of the papers publivhed
I the fournals will how that the mayority of them hare
thiy genenal and seqoence of topla. This
lurmo(ouuhmbmmbk&nmppm\halnponh—
verigationy ov experiments, and pomemer the additional
wdvantage of being fimillar 10 the rezder The outline
should be modified mfciently to adapt it to the special
vequisenn of the artice or report that i to be written,

n
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3. Compute the required sample aire (N,) for cach of
the two amples from the following formala
Ny = 2 X (216p x N x (100 X Ex/Mp/d?
where 2.16 iy a value obtaned from a ¢ table and cotre:
sponds to a probability of 0 08 for a large sample, and d
1 the pereentage difference desired to be significant.
4. It must be borne i mind that the procedure here

outhned can give only a rough estmate of adequate
sample size and should not be used for smalf samples.
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WRITING THE PAPER

OUTLINE OF A SCIENTIFIC PAPER
I Scientific Writing A paper o & seientibc ot techmical
ﬂb}tﬁmﬂymd(u)lmdm;@)m
dew(dlmhhumo(am
and an nterpretation. The method of wntng b poverned
Wmccnﬂﬂom.mdudlnglhemmco!lhmbjca,
the purpove of the anide, the dhamaciertitta of the writer

o will be suited 0 all kinds of papen.

It B imparant that the plan of the composition be
made very dear to the reader The min toples and thelr
subdiviiont ¢hould be plainty indicated 1n thiy respect
scientific writmg differs from literary composition. A sd-
entific paper b kntender o be sudied and wed x 2 reler
enct 1t o not merely 1o be read. Hence Hierary devices
thoid be rubordimated if they mierfere with cearne.
The plan thould be scll-evident througbout the composi-
ton

2. Gemeral Owtlose The outline green below suggests 3
form that may be ed for 2 wide varlety of sclentific and

cimal papen. An exammation of the papers publbhed
e ol il o s, the majoiy of thers e
thh mmangement and seqoence of topla. This

n
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General oulline of a sclentific paper

Tz The title should consfst preferably of few wards, fndia
tive of the catents that are most emphatized. Grest care most
be exerdsed to employ words that contaln the clements both
of brevity and comprehenstrenes and permlt casy and scm
rate indexing

Amrract The sbetract i a8 bricf condemtion of the whole
PP

L Introduction.

A. Nature of the problem, ity gtate 2t the beginning of the in

vestigation.

B. Purpose, scope, and method of the investipation.

C. Most significant outcome of the [nvestipaton the state of

the problem at the end of the investdgation,
IL AMaterials and methods.

A. Desadption of the cquip amd exzph
B, Explanation of the way in which the work was done. (Give
snffident detall to eoable s competent worker to repest
your experiments. Emphasire the features that are new)
L Experiments and raulis.
A, Description of the experimente
B. Description of the romlts. (If posxble, these should be shown
in oibles and graphs)

IV Dircwssion of repmlis.

A Main prindiples, carml relations, or generalinations that are
shown by the results. (Choose one or several main condu
stons that your evidence tends to prove)

B.vamct(nnbcmbythcdlu)faud:nlu:nmhcm

clusions.
C Fxceptions and opposing theories, end axplanations of these
D Comparisn of yoar remlts and Intarpreustions with those
of other workers.
Outline of a paper that includes several series of
ﬁWﬂMdnpﬂilﬂy



PROCESS OF WRITING

1 Mechawical Process. There probably b no best way
to prepare w sclentific paper except as may be determined
by the individoal writer and the drommstanca. With no
ootes at all, ooe might be able to start writmg an artick
which, short or lorrg, would be practically finkhed at every
wage. Or one mght accmmmate the facts in a great ovm of
arbiage, and then, throogh condennation and revidon,
Pt the paper mto fnal form. 1t b the end product that
sk

coants, not the intermedlate

by developing 2 preliminamy owline before
wrlting, The following steps may be em) they sam
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(#) Prepare & brief outline of the main topics to be
treated in your article. Arrange the topics in & convenient
and logical order Thiy outline may be on s single sheet
of paper

() Make a second, enlarged outhine showing an analy
sis, by headings and subbeadingy, of the asticle. This may
be three or four times ax long as the first.

{¢) Prepare a third outline before beginning the acrual
wmting In thiy outline the topies should be sbified 1o 1he
most effective order and each topsc should be enlarged
and preferably exprensed in the form of a conase topic
sentence.

(d) Begin the actual writing Spread out before you the
ontline the tables, and the graphs. Expand sach toplc o
topic sentence of the outlioe into s paragraph. Make 2
rough draft fint. Leave plenty of space between the hines
for subsequent revision. Concentrate on the subject mat
ter and write as rapidly as possible, without letung details
of language Interrupt the flow of tdeas. Then on another
day exwmine critically what you have wntten and begin
to revise 1t (See section on  Revuion,™ page 48.)

SUBJECT MATTER AND ARRANGEMENT

CENINAL

1 Unity A saentfic paper should be 2 unit, treaung 2
single definite subject. It may conuin severs! main topia
i these are Jogical davisions of one large subject. Make &
areful selection of materiais. Include only what is neces-
sary to an undersanding of the main ideas, but omit noth-
ing that is emential

Each paragraph should have umty It may well begin
with & topic sentence that indicatey the idea o be devel
oped in the paragraph. The we of topic sentences alds the
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writer in ranforming his prelmimary cutlint ino par-
graphs, and kt belps the reader who looks through the
paper for it salwent contents.

LW#TWW:WW&
topia, based upon a aarefol anatysis of the subject mateer
The order may be determmed by relavons of space, tme,
fmp flrriry o contrast, complesity or e
aod effect. Use am order that serves best the needs of dear
nes, mberence, and emphans. Discow smihr pedns in
the same order and e similar forms of expresdon. Indi-
ate dearly the beginning of each new tople.

3 Development. Derelop the main ideas until they are
dear enough o be exnily understood by the reader For
the mke of beeriy in publicition, t b wrmally pecewary to
adirem the paper 0 spemalsts bn the particular Beld,
rather than 1 the general reader But a skillful writer
while pumarily sddreming these specialiss, cn make bis
Paper insellrgible and wsefal 10 many workens outide the
mmmediate marrow

Prosent the marerdal in a manner drat will emable the
reader to grasp it meaning 23 quickly and exsdly as pos-
sible, Use the style of the textbock~not that of the hbora,
tory notebook. Explain €ach topic dearly point by patnt.
ne, iltustrate, prove, and sumurire your sutement,
it peconary
Gmcumld::-nhlelhoqmm:hgmhh!mmd
the variony topics and their need of deved Treat
hﬂyhm@mmmkmmm
Wm‘m"h‘mmph@&
Py Pla. Achieve completenem and dariry
aacrificing conciseness.
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5 Reader's Questions. Comsider what questions the
reader will wish answered in your article Always keep 1n
mind the fact that the pnmary purpose of your paper
should be to give the reader valuable information and
new ideas,

6 Topics of General Interest. Develop fully the topio
that are of interest to many readers.

7 Words. Employ words that are approved by good
wage Be careful to avoid those that are obscure, ambigu
ous, or inappropriate. Prefer the specific word, the fami
iar word, the short word. Define all technical terms that
the reader might not understand.

When at a lons for the word or expression that most
precisely fits your thought, consult Soule s Dictionary of
Engluh Synonyms Roget s Thesaurus or Webster's Dic-
tionary of Synonyms And when in doubt regarding the
{diomatic use of common words, turn to The Concue Ox
Jord Dictionary With a large vocabulary at your com
mand, you can write concisely because you can choose one
word that will take the place of several in making your
meaning clear

Try to use words that a foreigner will be able to find in
a small dictionary If necessary add a brief explanation
of a word that might not be undenstood. (For example 2
foreigner might not be able to find the meaning of the
word “tumbler ” but he would understand if you de-
scribed 1t as & cylindnical glass vessel 7 an in diameter
and 10 cm deep )

8 Tone Skill may be developed in presenting material
in a tactful way Clear sratements supported by evidence
are better than positive amertions. Avold pedantic or
pompous language. Be carefuf also not to anpourice 8 well
known fact as if igtf_wm a discovery Indicate clearly which
of your results and conchisions are new For completeness
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of discumion, It Is often necosary to mention to the reader
mnylhingslh:llt:kudykmhu!lhﬁmybedone
sllfelly wathont annoping oc confumdng him.

LD

1 Choke of Title Choowe 2 conchre descripdre .it
Wﬁ'“mughmhﬂnd:mnmmpiumedtd
mak ing 1 ubject index fn an abeoract jorrmal. Sefect these
topecs with the atm af giving defrite deas 33 to the exact
coutents of your paper Ina biologicil srady b b desirable
to give the name of the organism in the tile. Incode all
important nouns under which your paper thoald be In-
dexed, but preferably ot the tide m te words. Phce
the more mop words pear the begmming of the otle,
0 dlat the subject may be seen at a ghinre,

2. Selection of Topics. Ask yoursclf, "Under what toglcs
would 1 300k in a yabject index of an abstract jowrmal i1
were sexrching for the lirerature on the fubject reated in

my paper?” The answer to thh quertion will provide the
topsas for yoor dile.

DXTROOTCTION

I Cemient. The funcrion of the introdnctson b to make
dlear the fabject of the artide. The introdaction shoald
st the problem, describe its condition at the begtuning
ol tht stndy and off the reasons for frvestigating It 1e
#ould give the purpose, scope, 10d genenal method of the
rvestogation,

,ﬁ,rmn’“hmmmmmmdﬁ.
o moct hgnifiant revale of the fmvestigation. With
dnm!nmndnﬁonhdmhh"mm‘h h
lﬂcnhmwum mwhmma
mma 1 fnference forward in iy

1L ory tc otber haned, the statexent of the make
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point is deferred until late in the paper, the reader 1 un
able to distinguish esential from noacmential evidence
and may overlook or forget important features,

2 Pertinent Literature Make reference in the introdoe
tion to only those literature citations that bear directly
upon the introduction itsell. The other references to the
Interature should be included in the parts of the paper to
which they are most pertinent, chiefly the discumion of
reaults.

The foregoing procedure: is now favored by most writ
ers. To be sure, 2 long hustorical review—aften arranged
merely chronologically—was at one time considered to be
an exsential part of the introductson. But the reader gener
ally finds such a review dull, sines he 1 not prepared so
early in the paper to correlate past invesugations with the
specific problem in hand. The place for most of the refer
ences to the literatare n in the ducussion of resalts, where
the new raults and mterpretations are cwnpared with
thase of previous investigators.

DICUMION OF RESULTS

1 Interpretation. The prunary purpose of the discus-
sson of results s to show the relations among the Eacts that
you have olserved. Support your conclunons by reflerence
to the expenmental results. Reep asking yoursel{ “What
do the data show? What 15 the evidence? (See the section
on “First Steps fn Treating Datz ™ page 25 ) Indicate the
meaning of the facts therr underlying cxuscs, thewr eflects,
and their theoretscal implications. Ammn, where posible, to
explain facts 10 the symbels or Janguage of mathemancs,
and according to the I of phnic and chemntry

2. Reference to Tables and Graphs. Reep the texc free
from mere repention of the detnled data presented in the
tables xnnd graphs. Such repeution except when necenary
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mnbuwcanpﬂbumnotobduuinthcubhmdpphx
conlnses the text and makes dull reading As far 2 pos-
\fble, the text should be reserved for comparisoms, rela
tioos, coociusiom, and gencralimtions.

3 Unsettled Points. Give particalar artention to evh
dence that bears on panty concernlog which there {3 alf
lamdop{nnnnmnngniml}su.liuumhipawulor
cootronertlal language, or expresions likely to excite con-
trovensy ot retort. Abere ll, do not mmpugn the motives
of others; motives are frrelevant.

4 Enpharis of Conclisiows. Indicate the ways in which
d’""“‘““‘mmﬂyu!nhmimdgﬁdd”.m
Emphasire the additions that it makes, and strew coodu-
sor that modify fn a sdgnificant way amy hypothesls,

5 Q= hon of C. jons. To prevent mirund
sanding, it s necemary to define a3 clearly as pondble the
i‘ che conditions to which your conclustom apply A con-

thould always be stated fn such a way a4 to fndicate
ln nsge o

Coofusion often reults from faitore to define ade-

quately wll infuenthal experimentsl dctail. In amy ex

- of expermments the influendal condl
thom mry be tnt5 two groupe (1)
Mmdn;memhbhmuywd‘mdm
(s prexenting the yest of the experimental complex—

backgroand or i 1tk

eooditons of the frut The
and

ml!;mmdwbcldaqmﬂ,
They are the conditi biat are
to differ in certaln known wayw For an
o oxpert wria, the condriboms of

FuTpoacly made
ideal experfm
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the second group should be as thoroughly known and
definitely described ag are the primary varablew They
should be maintained constant or at least not permitted
to vary suffiaently to mterfere with the influence of the
primary varisbles.

6 Applications Indicate the practical applicatrons of
your study to agriculture, industry engineering, medicne,
ete,

7 Stimdation, Try to siimolate the reader o farther
thought and research on the subject of your wnvestigation.

ARSTRACT OR SUMBMMARY

1 Position and Designation. Two practices are followed
10 the various journals (a) One s to print an abstract
(often 1n distinctive type and without heading) at the be-
ginnng of the article, jost below the title, where it Is most
convenient for readen. (b) The other is to print a sum
mary (under this heading) at the end of the artide.

‘This abrnidgment should be the same in content, whether
it b dedgnated a3 an abstract or as a summary

Unfortunately some journals print the abaract in type
that is extremely difficult to read, because of small size,
long lines, and close line spaang.

2 Purpose In prepanng = title and abstract for an
article, it fs taportant to realize that the individual worker
glances over many more articles than he has dme to read.
A title is necessarily short but should be as informative
23 ponsible. In cises where the worker 1 uncertain from
the ttle =lone whether the artide contains matenal of
interest to him, the abstract belps him by teliing more
preasely what the article covers. Also in cases where he
1 interested only in the mamn results and condusions,
the abatract gives him this fnformation in briet form
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“The abstruct ills & gap between the thtle, which may
:vm;conlynhouumwuds.mdlheutkle.rhld:my
be tem pages long It I weful to readens who wish moze
hlmmtknthmhﬁrenhytheddemdhln;mchn
than b given by the artide. Its parpose, ther, b to st
readers () by elaborating the title and (b) by condensing
the article, thus saving the trme of readers who do not
require the full contents of the paper Incidentally if the
abstruct fa well prepared by the author it will be suitable
for reprinting in an abetract jourmal

3 Nature To serve its purpase, the abstract shoald in-
&ate dearly all the sbjects dealt with in the artile, 0
that no reader interested in only one of these subjects will
fall to barve hiy attention directed to it. The abstract shonld
b50 srmrmarize bryefty but cleardy the prindpal new resubs
20d conchuslons, especially all new information likely o
be of interest o teadens who are not specalists in the Gedd.
The abstract thould be well written, so &3 to be enily
red o idersiood, aod shoold be sl explanatory com
picte and dear in Itself.

4 Preporation. Keeping in view the dml purpose of the
aberact, the writer should read his manuscript arefnlly
making notes (s) 1 to the sublects deals with, partica
larly subjects ing which new t b given
Incidentally and (b) a3 to the pew resnlts and conclasl

Pput togreher 1o &y to make a wellwritten abstract.
odensed, complete, et readable. brief,
5 Hodd;h'ﬂlb:mdnlmmﬂyumdehmlb
¢ gnen in alntract jowmls and o try to make
m\hnwuhhempuuemmd,m
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LOGICAL FRESENTATION OF IDEAS

Many of the mistakes in scientific papers involve etrory
in logic. Their avordance depends chiefly npon a thorough
understanding and careful analpls of the ideas that are
presented.? The following ruley apply to seme of the most
obvious, and yet commonest, mutakes of thu type.

I Requisites of a Good Hypothesis A hypothess js a
tentative explanation of certain observed facta 1t Is pro-
vinonally adopted to explam these facts and 1o serve 12
guide for further mvesngation. The requlsites of 2 good
hypothesis are the folowing® (a) It should explain facty
that have not hitherto been adeguately explaned. (5) It
shaould be consistent with all the known facts. (¢) It should
be no more complex than necessary to accoont for the
phenamena. (d) It should aid the prediction of new facns
and relatfons. (¢) It should be susceptible of verification or
refutauon.

2 [iusions (g) Be careful not to draw conclusnons from
data involving errors of observanon, exrers in arithmede,
comp ing errors ic and personal erron. (6)
Do not use mathematical formulas without dearly under
anding their derivadon and all the assumptions i
volved. (¢} Be aautious fo comparing condunons baed
upon experiments in which the influential conditfons
have been improperly contralled, and therefore not do-
plicated. (d) Avoid confusing facts wth opinions or in
ferences, not only in the investigation {pelf but also 1
preparing resulys for publication.

«~However shepiical ooe may be of the arainment of univernl
truths, one G never deny that philosophic wody means the habdlt
of atwxys seeing a0 alternatdve, of ot taking e oyl for granted,
of making cooventlanalities fusd xgain of imaginivg fortign siate
of mind. In a word, it metns the pomeadon of matal parspective. —
Willlen Jemer.
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"
anwm(c)m“mlm
zﬂanlmnmtcvdzn.nurmhmdnumdmlm
m & Talted sevdes of data. (B) Be orefnl in drawing
ldutbwdntmhnxdunumpohudm‘hg
tard t failimg to quali{y 2 conclosdon, 30 31 to
'lhnﬁhnﬂmm'hkhltnwhs.mthenﬂmﬂnnhkh
uhupmad.(()\\mywhdulgcinwm
‘e that you, and your readers, knaw that it is ypecula-
[FF. 8
4 Cowr mad Efect. {s) Do not Infer toeredy beause
ooc thing has followed ancther that it b the effect of the
other (b) Do not argoe tnt awa e the same beane
ble effccy have been observed. A certaln
phenomenon ray have oot e i one ase and another
Gt in a second aae. () Be cireful in making Inferences
by amlogy If two cases are cbaerved to resemble each
other tn certatn parthalan, it B not afe w infer reem-
blance in another particolar that has been noted in only
one of the. (d) U two procemes bave the mme math
ematcal expression (ar yield the xame sort of graph when
Plotted), it does vot necewarily follow that the procemes.
thermelves are alike.
3 Prejudke, {a) Au attitnde of Intellectual booesty and
\!nudmmuwhhtheloundnbuohdauﬁ:m(b)
Omzdnpinuprq\ﬂxt;domhelnﬁncnqdb,
d‘d@m(ﬂmmdﬂmmmc&,
‘:Gmeilmlummlmvdmmunimbn.ulmn-
o B unwelcome, 1t h v 1iga of 2 wroog ™ental aul-
tede. (d) Brung, camtic comments are shuost fure to be
wam laier nd they Somariably weaken the effect of
€ Ambiyuity of Teons. (6) Guard againgt
Mhﬂdhw(b)mﬁumbm’“mmd
Preciwely 23 posdble. Do not use technical terms,
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in a field not strictly your own, unless you are certain of
Lhelrprcdxcm:amﬂg.orun]cn their use has been checked
by ® specalist in the field. {c) Do not use a term 1n one
sense in one part of your reasoning and 1o another seuse In
another part. (d) Do not mistake a general for a speaf
use of 2 term () Be very annal of statements contaimng
the words cause determune control influence result
effect Distinguith carefully between such words as factor
condstion, force agency process

7 Missing the Point (s) Do not ignore the question,
cvade the fuue, or argue bende the pownt. Define dearly
the points at issue. Try to determine the cruczal posnt that
will really decide the discussron. (6) Guard agamst rexson
ing that may correctly prove something but not the thing
whuch you think it

8 Begging the Question. (a) Do not base 2 condunon
on an unproved propositron. (b) Avold arguing in s
drele—drawing 2 conclusion that merely states the s
sumptions 1n other words. () Do not amsume the truth
of r proposition that 1s not proved and may be false, (d)
Do not assume thay 2 certan thing is true because a
prominent authority has said it is true. (¢) Do not assume
that a proposition }s untrue becamse you are able 1o dis-
prove the arguments that have been used to support 1t
there may be other valid arguments that make it troe.

MAKING THE PAPER INTERESTING

A mastery of the devices for attracting and holding the
interest of the reader must be xoquired by the writer of
artcles of a popular nature. These methods should be
used cautiously by the writer whose purpose it is to in
form rather than entertain, his fellow workers. Rather
let your style be characterized by unobtrusive simplicity
than by Inappropriate and labored ornamentation Con-



e of some of the devices of the jourmlist mxy serve,
without breach of progsiety to ghve & achentific or tech-
mal ppe an stncive and inweresting style. These
drvce ate indiated by the {ollowlog rales.
1. Begin with an introdoction that {s broad enoogh
1 give the reader the Informmtion oecesary for an wder
and appreciaton of the mbject. Reder to the
sy in whach the eabfect fs related o the reader’s pre-
vious knowhedge of and raggat benefin to
be dertred from further information on the wbject. Eme
Pasie the econamc or practical importasce of the sab-
[y

2. 3Make the paper a3 ey 2 powdble ot the reader
0 comprehend.

3 Use photographs, drawings, chat, diag and

ana

4. Fmphastze the new and the tmsml—the fesrures

that have pewy valoe,

5. Omt urvial and tedions detalls that sre not &

seatlal for accuracy and completenem. Keep the text free

from repeation of data preented in tabies and graphy

Lmknmmdmcppulnummh%m

by tramitiomal words, plirases, ot sentences, 5o &3 to make

& cootinoom arxcaining the Y

7 Preede every dull pesage by w ingerest.

doction. stimulating ntro-

& Seek vardery in od

e, g 4 e o e
Tierage sentence to 20 d

ngm‘:‘:ﬂt"ﬂ:"ﬁ* C;P

cocding 30 per ceat of the toal. bles—troa
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in a field not strictly your own, unless you are certun of
their precise meaning, or unless thedr use has been checked
by & speaialist 1n the field. (c) Do not use a term in ont
sease in one part of your reasoning and 1o another sense In
another part. (d) Do not mistake n general for a specific
use of a term. (¢) Be very critical of statements containing
the words cause, determine control nfluence result
effect Dustinguish carefully between such words as factor,
condstion force agency process

7 Missing the Point. (a) Do not ignore the guestion,
evade the inue, or argue beude the pownt. Define clearly
the pounts at sue. Try to determine the crucial polnt that
will really deade the ducussion. (b) Guard against reason-
ing that may correctly prove something but not the thing
which you think it proves.

8 Begging the Question. (a) Do not base a condusion
on an unproved proposition. (b) Avold argung in 2
arcle—dmawing a conclusion that merely states the as-
sumptions in other words. (¢) Do not amume the truth
of a proposition that is not proved and may be false. (d)
Do not assume that 2 certain thing s true becawse a
prominent authority has said it 1s true. (¢) Do not assume
that a propontion is untrue because yon are able to dir
prove the arguments that have been used to support 1t
there may be other valid arguments that make it troe.

MAKING THE PAPER INTERESTING

A mastery of the devices for attracting and holding the
interest of the reader must be acquired by the writer of
articles of a popular nature. These methods should be
used cautlously by the writer whose purpose 1t is to in
form, rather than entertain his fellow workers. Rather
let your style be charactenized by unobtruuve simphaty
than by nappropriate and labared ornamentation Con-
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mhmelmpurnnv.thanuﬁc.mvﬂw:hou!dbe
mare interened in the thing be b describiog than n the
wards with which be desribes it. Nevertheless, judicions
use of some of the devices of the jourmallst may werve,
without treach of propriety o give a schentibe or tech-
nial paper an atnaive and interesting uyle. These
devsces are indscated by the following rules

L Begin with an Introdnction that is broad enongh
1o give the reader th tnfommation necesary for an under
fanding and apprectation of the mbject. Refer to the
ways 1n which the subfect & relsied to the Teader’s pre

ﬁ'u"m“wmdmm

o com;

2 Make ihe paper 54 ey 13 powible for the reader
prehend.

3. Use phocographs, drawingt, chars, dia and
curves A
4. Emphasize the pew and the unuyml—the fetmra
that laye news waloe
5 Omit timal and tedions detalls that sre pot o
sental for seruracy and com) Keep the text free
hmwpe\iﬁme(danmmhh\:\nlnﬂm
&uﬂn&pxndlhepupamnmpchlnzm
by tramsitional wordh, phrases, o sentencet, so 13 to make
.7;\m 7~thus waalning the reader’s {nterest.
om0 €7y dull pawsge by a simlading fotro-
8 ok vanery in ol
m:nm.mmn;'f‘h wructire of words,

e stntence Jength to 20 wards, and

ke

WMMm“mqm C;'P
ceeling 20 per cent of the sl Blea—troc
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10 Use colorful words and vigorous turns of expremon.

11 Use forcible comparusons or resemblances. In pop-
ular articles and lectures occanonally wse amalogis,
similies, and metaphors.

12. Introduce striking or unexpected statements, con-
traats, and paradoxes.

18. Ask provocative quertions.

14. Let the reader feel that he 15 doing his own think
ing, not merely following Stimulate his fmagination and
glve him a sense of achievement.

REVISING THE MANUSCRIPT

After wnting the fint draft of your paper begin to
revise it. Revise several tmmes, keeping one prinapal
object in mind each tme. Learn to rewrite between the
lines, and to make corrections, insertions and transpesl
tions according o the methods given on pages 57 to
61 If there is not enough space between the lines for
& revinon, a convenient method s to wnte the revised
pastage on a slip of paper of page width and to staple this
to the margin of the manuscript page. The pages need
not be copled until they have become crowded with cor
rections.

Most writers will obtain best results by carrying a
manuscipt through one handwritten and two tniple
spaced typewritten drafts, which allow plenty of space
for revisions between the lines, before making the final
double-spaced typewnitten copy that 1s submitted for pub-
liation.

The wniter is Judged solely by the quality of his finished
product. He should spare no effort in the revislons needed
to make his manuscript as nearly perfect as possible

1 Organization and Consi y In the first revision
give attention to the order and development of the larger
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divislons of the —the sections and paragraphs. The
uduunbcwp‘:P:xyn«dwbcmmcd.ﬂzhmgblhh
sthoold pot be pecesary H a well-prepared amatytical oat
Yine has been folowed. If the paper & loag, the fint part
myhz\tlnb:rminmmmhhmmbtemrhhlhc
melndn:mpmshouldbedmﬂmmd.lmpanm
parts may be expanded, and minor parts subordinated.

2. Sentencer. In the pext revision of the rough dnft
of the pammncripe, focrs attenton en the sentences. Many
of these my need to be revsed becawe they may have
been written hurriedly withont mach concern about de-
talh of form. Study and revise the sentences in groups,

of the groop rand fn loglal relaton to ane another
Achiere good arpaniation of sntences through carefol
Tevision.

The following brief rukes soggest helplol procedores:

(a) Use short sentences, with an average Jength of abour
20 words, xnd a maximom length not exceeding 40 2
(4 typewriten lnay).

(b) Choose sentence strucrures that require
ponctmtion. ouly simple

(c) Prefer o arrange the sentence elements In the nor
mal order subject, verb, object

() Prefer the acthe vouee of verbe,

() Keep the same mbject and the same voice and me
farallel srocture.
{f) When advantageous, convert a loose

words,
(&) Imert comnecth &3 and other phroey, or dat:.‘:_"
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10 Ute colorful words and vigorous turns of expression,

i1 Use forcible comparnons or nesemblances, In pop-
ular articles and lectures occasionally mse analogies,
sumilies, and metzphors.

12 Introduce striking or unexpected statements, con
trasts, and panadoxes.

i3, Ask provocative questions.

14, Let the reader feel that he is downg his own think
ing, not merely following Sumulate his imagination and
give him & sense of acluevement.

REVISING THE MANUSCRIPT

After wnting the finy draft of your paper begn 10
revise it Revae several umey, keeping one prinapsd
object in mind each time Learn to rewnte between the
Iines, and to make corrections, mserttons, and transposi-
nowmt according to the methadt gven on pager 57
61 If there u mot enough space between the liney fov
& revison & converuent method 1 to write the revhed
pamage on a sip of paper of page width and to staple thus
to the margin of the manuscript page. The pages oeed
not be copred unul they have become crowded with cor
rections.

Most vwriters will obtain beat results by carrying 2
manuscript through one handwititen and two triple
spoced typewntten dyafu, which silow plenty of space
for revisions between die lines, before making the final
dounblespaced typewritten copy that is submieed for pub-
ficamon.

The veriter is judged solely by the quality of his finushed
product. He should spare no effort in the revisions needed
to make his manuscnpt as nearly perfect as pouible.

1 Qrganization and Consi 3 In the finst reviton
give atention to the order and development of the larger
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6. C foer, Give speaal lon to o
e or pmiloly but hozeer nerthele therefore
whe, there gmce beoamse although, if etc.

7 Exphony Rewne w make the wtde plensing m
sound when It Bs raad alocdd. Elimumate & sooesion of the
sz goands, snd avoid words tint rhyme, Reading the
yn;unbcdnd:ﬂdnﬂy-agwdnywu@mm
rrpﬂdmmdmm:dmb:m

& Puncteataon. Correct the panctmation, (See page 65)

typograpial

pablnbed. Comistency
in the me of capmls and inba and in the style of kead-
g s enenml m 2 rmomaT prepared for the prmtey’s

e The prizieer Gurinet be expecrdd o depart fracm the
rale to “Tolaw the -
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(9) Carrect weak or vague reference of pronouns to their
antecedens.

() Correct danglng modifiers (participles, gerund
phrases, absolute phrases, prepontional phrases, infinitive
phrases, and elliptcal dauses)

3 Clearntess. Revise sentences and paragraph with
spedial attention to clearness. There should be only one
ponible meanmg, and this should be eastly understood
by the reader Find a good word ar phrase to convey your
iden. A uselul test of dlanty s to see whether the paper
iy undenstandable when it is read rapidly aload.

1 Conciseness. As a rule, the fint draft of a paper
should be longer and more complete than the copy that
will be offered for publication. Better results are usnally
obtained by condensing a long paper than by expanding
a shart one. In shortemng a paper condense or eliminate
the parts that are least needed for clearness of presentz-
tion. Strike out idle words (especially superfluous adjec
tives and adverbs) replace a phrase with a word, combine
related sentences elimlnate repetition of an idea, Omit
the obvious and the least fmpartant. Retain the ementials.
Impartial counsel is valaable in aiding you to decide what
is enential In judging, put yourself in the place of the
reader It takes moral strength to “blue pendl choke
phrases, sentences or paragraphs. But the results will
justify che effort.

5 Repetition. Elminate unnecessary or awkward rep
etition of & word or phrase. Some common “repeatens
1n sclentific articles are found showed reported studied
concluded make use case it is there s thy & San
the page, check the offenders with a red penal and then
remove them. Sabstitute pronouns or synonyms, or pref
erably rewrite the sentences. Also avold a succmadon of
sentences of the same structure or length.
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6. Connectoes, Glve spechl attennon to conneatves:
exd or mnilerly dut Acwerer nevertheless, therefore
when, whers nnce beaanst although 1f ac

7 Ewphony Revse to mke the srnde pleasng in
wound when it 23 read akond. ERmnate 2 saccemdon of the
wme woands, and aveid words that thyme. Reading the

journal m which the paper 1 to be pablished Comszmency
in the vse of capstaly amd ftalics and in the sryle of bead
ingy v ewential m & marmscript prepared for the printer’s

e, The printer cannot be expeaed to depart from the
role to {oflow the -

H Length of Paper A papes mxy need to be shoreened
or divaded to waeet the limit specrficd by the Jourmal in

Paper £y ofien be divided bnto two or more shoet papars,
2od thee may be publiibed separazely Care should be
aken, bowever mmhm?‘?“‘mﬂkuuﬁn;m
centra topic. If thery 4t two or moTe topues i 8 paper
thene et be logheal cablretstons of the rlzgle Lacge

12. Cherk Lirt of Sowwe Common Errors i I tople.
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IL Inadeguate presentation.

1 Omiwion of buportant topice.
2 Faulty order of mctlons or of paragrephs.

tence containing the key word or phraw that {ndierts the

rubjeat.
G Weak beginning of & section of & paragraph.
7 Inclosion of helermt, ivial, oc tedion detaih.
B Prsages that are dolf ot bard 10 read.
@ Falture to diinguish between the pew and welldkoown
10 Tusd o eod condinth

A {5 P

L Fawlly diction and style
1 Lowg sentences (more thim 8 or 4 (ypewricten foa) aod
ted grammar or short, choppy scotences (lew

tomaplica
than 1K typewritten lnes)

2 Weak sentence beginnings—s string of weak of mesningios
words.

8. Lack of clearnesm—a sentence that requires rereading o get
the meaning.

4. Long, complicated paragraphs (more than % page of (pe-
writing) or short, wragpy parsgraphs (less than 8 Bses of

typewriting.
5, Wordines and padding-fallure o cosse dircetly 1o the

poént.

¢ Geperal wordy rather than definlte words.

7 Dull weak, or awkward expremons.

3. Unnecorsury repetition of the same word or the same sen-
tente structure.

9 Omimion of connertives and other relatian words, opedally
in short seutences.

10 Unneamarily technical Buguage or too many strange wordy
o a single sentence

PREPARING THE TYPEWRITTEN COPY

1 Copy for Typist. Copy for the typist should be dlearly
written in black ink or soft black pendil. K style should
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conform in all details to that of the jourml in which
the paper & to be publisthed All the sheets should be
of the same nze, and numbered in the upper rightiond

omner

2. One side of Paper Writt o only one nde of the
Faper

3 Flat Never roll 2 manmarpt Keep it flat, o if
necsary fold fo

4 Paper Clamps. Fasten the sheets together with harge
paper chmps, which can easfly be removed.

5 Typewrittem Mamocript. The manusanpe shoald
be typewnitten wath a machiee having clean type and a
Erah, well-inked black ribbon. One should pot Hsk having
the paper rejected becamse the typing u dificolt to read—~
smll, faint, or bloxred. A typewriter with picx charactens
(19 to the inch) mkes much more legible orlgrnal and
arbon copies than one with elite characters (12 to the
inch). The tvpe should be kept cean; the arbon paper
should be renewed frequently (aber ming for not more

Triplespacing b advantapeons in the prelimmary drafes
of thr manmaipt became 1t allows plenty of room Tor
revmnomn.

Doublespacing should be wied throughout the fmal
draft of the mamuscripe, incloding footnotes, Segends,
quotations, and Literarare atationt. Stnglespading ks per-
mndhkm}ynhﬂemmmywmkelnbkﬁidxmr_

\\hubmdp:pudmdm@”b'" iacher),
f:'q“‘“" and 16-pound ‘weight should be med for

‘\‘mbﬂczlﬁcommeew,n

221 &l of the smamecript Tt et e L
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The author should retain one fully corrected carbon copy
The original copy (from the ribbon) should always be
sent to the publisher mnce & carbon copy s easily ersed
and may become illegible, Many journals requure in ad-
ditlon to the original typewritten copy one or more
crbon copres for examnation by reviewers. For the con-
venience of the reviewers, these shonld be easy to read
and handle. They may be made on shghtly thinner paper
than that used for the original-Le. on 13-pound paper—
but never on translucent, onforskin paper

7 Margins, Leave a blank space of £ inches above the
title on the finst page, 1 inch at the top of the other
pages, and 1 inch at the bottom of each page. Leave 2
blank margin of 134 inches at the left nide of each page
and about 1 mnch at the nght side, but avoid dividing
words at the ends of lines. Indent paragraphs 5 spaces.

8 Page Numbers, The pages of typewritien copy should
be numbered comecutirely in the upper margin pref
erably in the nght-hand corner

9 BModels of Style The author should make a careful
study of the journal in which his article is to be pub-
lished, and he should prepare his copy so that it conforms
to the bet practice [lustrated by recent usues of the
journal Only carefully prepared, dearly typewritten
manuscripts are acceptable

10 Directions for Proofs, The author s name and the
address to which proofs are to be sent should be type-
written near the top of the fint page of the manuscript
and enclosed 11 a circle.

11 Title of the Paper The full de of the paper n-
cluding the suthor s name should be typewritten £ inches
from the top of the first page of the manucnpt. The
following ple shows a complete heading thar may
be modified to suit the style of almost any journal (The
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:mhor‘pmpktemﬂnddrﬂdnuldhcp-mudlnth:
Rper 20 that readers will know where o winte fot ye-
grlnts. Jt s most convengent i gven on the Erst page
of the paper In the heading or in a footnote 1o the title)

[Esemple of geaere! heodeng)

INFLUENCE OF SULFONAMIDES ON
GROWTH AND RESPIRATION
I\ BACTERIA

Henry E. Miller and John C. Siewart

Deportrens of Bactrrwlogy Whael of Mediciar Uirmitty of
Pexcnrylorna, Phlsdeiphis 4

Rethed foe pobliotom Avpe 12, 1956
The exthans I mdebtad to DT Edwird M johreon Jor beiptad
Pagpeces dorhy e toane of The wady

I2. Feotwoles, Citations, 1 ‘ H
Tablct, Legends. See special direcuons for
tootmotes (page 91). cltations (page 92). quoration: (page
106, bexdungs (age 111, BB {page 118), md egends
Tl coeniat
that the manwaipe be i
o MR T
™ hich canniot compoec rwn slzcs of f7pe
i ooe operavon. To peral rapid work, the matmeipt
mnf:;b ¥ that materul to be peinied m
on wparate thees thar be
e e A s ™
the place for a table ot for a
e lines 1 reached in -qwuﬂmq;ud;z
mmummgxwfm' Do
mwum%mmmm
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hould be typewritien on thus sheet. The text should be
continued on a fresh sheet of paper

Footnotes should not be typewritten with the text, but
should be put on separuce sheets (a3 many footnotey &
convenient being writren on a sheet). These sheety should
be placed at the end of the text copy after the luerature
cited. (Exception Is made when preparing a manuscript
for submussion to journals that require footnotes to be
placed in the text. See section on “Footnotes,™ page 91)

The Jiterature ditations should also appear on a sepa
rate sheet.

The legends, or titles, of plates and fgures should be
typewritten In numerical order on one or more sheets,
and these should be placed afier the footnotes.

13 Tutle for Running Hesdlines. A condensed title of
385 letters or lers should be given by the author for the
runaing headlines of the pagex. This should be placed on
a separate sheer at the end of the manweript.

CORRECTING THE TYPEWRITTEN COFPY

I Checking Alter the manuscript has been typed, the
authar should read the typewritten copy for errars. All
tables, figures, names, quotations, and citadfogs o the
copy must be verified by comparison with the onginal
manugeript. A convenient method of checking s to have
another person alowly read aloud from the original while
you follow and correct the typewnitten copy

Assume that errors are present find and correct them
The responaibility for uncorrected errors in figures, names,
dations, and quomtions rests entirely with the author
slace the publisher bay no means of discovering such er
yon. Tt Is Iata] to Jeave them for crities to discover alter the
paper has been publihed.

2, Indicating Special Characters, The typewritien man

gy
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wcrtpt oyt be dlear to the typesetter who b not 2 scken-
tist. Symbols, slgns, supencript lewwens and fgure, etc,

that it bs ot “C1 {€ the typewriter wes the tame symbol
for both the letter “T” and the figure “1” This should be
done even if the two symbols are almast idential In some
type faces. The muhtiphaation tign “x* must be plainty
marked or the words  maltiplication ign  written in the
muargin, to distmguish it from the letrer “<X° ATl but the
simplest mathematiaal exprenions must be clearly printed
by hand. Greek letters or other unmsual cdaracters should
be clearly written and, H necesary explatned by margimal
potes, Vrite “OK a3 typed above & word that might be
regarded as musty ped. An ordinary dash (em dash) shoald

3 Tpeitten line should be prined as & byphen, mark

CoRnECTIONE

! ctions in Body of Alamuscript. 1f possible, write
orrection in the body of the manwscript, not in the mar
lhﬂummm\rrinmlnﬁtmhmh
difficult to make transpositions by ey
pasting Donmduuwkxibniq\,,wﬂuuxmzm
wwdahuml.hclm.\\hhhmym"
Itmamu ah:gm!mw-pangnph,tywwﬂmmgmg_
upen 2 separate sllp of paper of width, and
thus direrly over the section fewnitin: Seaple sve Lo

comesient than paste, but they thould
the draft sent ta the they never be wed In
2,
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should be typemmitten on thu sheet. The text should be
continued on 2 fresh sheet of paper

Footnotes should not be typewritten vith the text, but
should be put on separate sheets (as many footnotes a3
convenient being written on a sheet). These sheets should
be placed at the end of the text copy after the hterature
ated. (Exception 11 made when prepanng a manusaipt
for yubmustion to yournals that require footmotes to be
placed in the rext, See section on “Footnotes,” page 91)

The literature catations should also appear on a sepa-
rate sheet.

The legends, or utles, of plates and figures should be
typewritten in aumericaal order on one or mare sheet,
and these should be placed after the foomotes.

I3 Title for Rummng Headlines. A condensed title of
85 letters or lem should be given by the author for the
runmng headhines of the pages. Thus should be placed on
a separate sheet at the end of the manuscript.

CORRICTING THE TYPEWRITTEN COPY

1 Checking After the manuscript has been typed, the
author should read the typewntten copy for errors. All
tables, figures, names, quotations, and citauons in the
copy must be verified by comparuon with the original
manuscript. A convenient method of checking b 1o have
another person slowly read aloud from the onginal while
yon follow and correct the typewritten copy

Axyume that efrors are present find and correct them.
The responsibility for uncorrected errors in figures, names,
citxuons, and quotatons Tesu entirely with the anthor
since the publither has no meam of discovenng such er
rory. It is farad to Jeave them for enties to discover after the
paper has been published.

2 Indicating Special Characters ‘The typewritten man
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Blw!k&pual.x.f‘ouﬂmuuakrnknaama
indscate printing In ITALIC CAPITAL type-

M &p&nlhmtelmumdnnhmctwwdmdhm
pemating n ROMAN CAPITAL eype-
UM&p&dLTmlhaundanhwutwud
indicate printing fn SALL CAPTTAL CYpe.

16. Italics. One wraght Line under a lerter or word in-
dnmy:'mxm;in:ulquc
17 Boldfece One wary line under a Letter or word fo-
dicates promting o boldfacrd type.
DT

L Brief Inserts. To tnsert oot word or a {ew wordy, write
them abore the Line and Indicate the place for thelr fmser
tion by a aaret () plaeed below the fine.

2 Lenger Inserts. To msert & pasage ol several or mamy

amber Page m interpolated
gomber For cample, il i lollows page 10, gre &t the
“10A™ at the bottom of page 10 write “Follaw
with pege 104, and enciose this note In a crdle, 1f
* pages ae required, mumber these <104,
0B, 10C, etc
ober method that sasy be med b the
e e pamsge o0 2 searie dip of pope of o,
:.:m““"‘“"hl’”lml\.'nﬂm.d!
pamege. 1n the curgin of the manmeripe
“loert A, dxnxmdgm&_mbml‘:‘;“ﬁt
d""ﬁ*”'m“'h‘lﬂn\rhaedx; d’d‘h
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3 Corrections Abooe Line Place the corrections in the
space above the line to which they apply so that the printer
will see them befare he reaches the words concerned.

f Cemcellation, To cancel 2 word or a sentenee draw s
horizontal line through it. To cancel a single letser draw
a vertical e through it.

¥ Restoratron. To restore & word that has been canceled
by rntake, rewnie the word above the one you have can-
celed, or make a serles of dots under the ward and write

Ster” in the margin,

€ Substitution. To replace one word by avother aancel
the first word by drawing a horironcal hine through jt, and
write the new word immediately above, Never write the
new ward divectly npon the first.

7 Indicating a Pavsgraph. When 2 word should begina
new paragraph, place the “§” tgn immediately before the
word.

& Canceling a Paragraph. Ta cancel a paragraph doz
sion wnte “No ¥ in the masgin, and draw & “sunan” line
from the indented word to the last of the preceding #n
tence.

® Period, A period may be indicated clearly by enclos
wng it o a small cirde.

10 Space Between Words To separate swo words that
have been written together draw a than vertical line be
tween them,

11 Ceneeling Space Between Words. To indicate that
two words are to be brought together connect them by
means of hall-drdes above and below them. [For example:
Foot _ note.)

12 Reduction of Capital Letter To {ndicate that & capi
1a} letter shauld be printed as a small (Jowercase) letser
draw throogh 1t a light oblique line siopmg downward

from right to lefe
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13 hdkcspims.!‘mlkmﬂndi;k‘m“m
Indicate in ITALIC CAPITAL type.

“ &Pml,,[dns,nmuwmdulhwamdw“
peinting in ROMAN CAPTTAL type.

i Sndlapuds.Tmunuundcrlhuaumd
indicate printing in SMALL CAPITAL type.

16. Italics One sralght line under a letter of word fo-
d.bmyxmunglnmlxqpe.

17 Boldfare One wavy linc under a letter or word in-
dicates printing In boldisced type.

DOAETIONS

1 Brief Inserts. To imert one word ot a lew words, write
them abore the Uine snd {ndicate the place for ther imer
ton by » caret (a) placed below the line,

2. Lowper Imserts, To insert & pasage of several or many
Lines {n a page of the manoseripe, this method of cutting
and pauing (s recommended. Write the pasage on a fresh
plece of paper of page widih. Cut the page at
the place where the imoertion s to be made; wrange the
materl in the proper sequence, with the surply golnyg
o 8 new page: and paste the pieces of paper on fallabred
sbects. Give the added manmaipt page an interpolated
oomber For cxampke, if it follows page 16, give b the
number 10A  at the botiom of page 10 write “Follow
b page 10A, and encloss this note In a arcle. If several
wddltion! pages are required, number thess “10A"

108, 110G, etc

Amtamt\hodmumybcmadhth:fdb-hg-
\\nlelhcpnngtmltpuuud!pc{;npcdpag:
ﬁlh.nnklﬂ;hu;up']wt&'lnddnvld:delmmd

pasage, margin of the manty)

WA-m.mm&mﬁ;Pﬁﬁ
dn-:hn:m:umnd::pluzwhmth:imaﬂonh
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10 be made, Paste the shp to the margin of the page. Sev-
eral inserts in the same page are marked “Tnsert A,” “In-
sert B “Tnsert C,” ete. I Fullsired sheets are used, mstead
of ulips of paper give them mnterpolated page numbers,
following the manuseript page.

TRANSPOSITIONS
1 T itfon by Cancellation and Insertion. The

simplest way to transpose one word or & few words 1 to
cancel them, and then write them in their new poatlon
above the lige, with the place for their insertion indicited
by a caret (4] piaced below the line.

2, Transposition on the Sams Page Ta indicate trans-
position of x passage to & different place on the same page,
draw a circle around the passage, and from the circle draw
 line to the margin and continue the line to a2 caret at the
new place.

3 Transposition from One Page to Another The best
Way 1o ranspose 2 panage to another page 1 to cut the
mamucript, arrange the materal in the desired sequence,
and paste the pieces of paper on fullsired sheets. Then,
of necessary renumber the pages.

An alternauve method i the fallowing: Suppase the
pasage Is to be transposed from page 15 to page 14 Draw
a arde around the panage on page 15 and wrte in the
mugin “tr Atop 14" In the margo of page 14 write "
Afromp. 15 draw a carde eround this note and Irom the
arcle draw a line to 2 caret a¢ the deured place for the
pasage. Other transpositions to page 14 are designated
YB" 4G et

RENUMBERING PACES
1 Consecutive Page Numbers The methods given
above refer to wsertions and ranspositions made in the

preliminary drafts of an article,
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Before the manwsenipt 1 submitted to en ¢editor o7 sent
1o & proter ft the material must be in proper srquence
ox fullsrsed sheets that sre numbered comecutrrely

1. Cuttéwy and Pasting Any {nscrtions or manspostions
that gre necessary should be prade by cutrlg, rearangumg,
l:ﬂplﬁ.hzgmhxﬂdredlbczn.hbmtmytohzvc
all the theett flled with typewriting, The pages shookd
be renumbered by canceling the origiml numbers and
whiing the new pumbers near the amceled aner. There
thoeaid be no nterpolated page mmmbers (such 1 7A, et}

FDUAL REYISIONY

1 Fixdshed Mexsseript. The suthar b expeced o make
all Snal revisdons in the typewriren manuscript. Carrec-
thons eoet pothing if they are made in the manmonpt, but

alterations in the proals are very experive and are likely
%0 rrodoce incomntencha and new erron.

2. Permissible Correctiows. A mamncript in which there
are po corrections often indicates a carelem anthor If the

charges a1 Dot 100 7T and sre madt dearly it will Dot
be pecewxry to retype the pages

¢ *f Material, Before sending yoor manusaipt
t0 3 pablisher be sure to have all part in the proper
order 1 outlined helow-

Author's pame and sddress to which proofs are o be
wnt

Thtle, mame of avthor Tootnote to tide.

Tmm‘"’-‘l(ﬂdlhbltmdu&nmgmm
3 ¥pne page).

Lﬁunmedmd(mnmmg)
Foonotes {on a tearate
Mlumm(m.mlcm)_
MM mkd”]m\"h(m.me
Copy lor iTesmatione,
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ESTIMATING THE LENGTH OF THE
PRINTED ARTICLE
1 Formula and Method. An accurate esamate of the
length of the text of the printed artide can be made by
means of the following sxmple formula.
Number of printed pages =
Chanacters per MS line X Lines per AfS page X Pages of MS
(haracters per printed line X Lines per printed page

Letters, punctuation marks, and spaces between words are
counted as characters. Short lines at ends of paragraphs
are counted a3 full lines,

For example, suppose that the manuscript has an aver
age of 63 charactens per line an average of 27 lmes per
page, and = length of 23 pages and that the printed page
has an average of 52 characters per hne and has 124 lines

per page
8xXTXND
Number of printed pages = 1 134 -61

Allowance must be made for the space to be occupied
by tables and fllustrations. This may be difficult to esth-
mate accurately If center beadings are numerous, they
must be taken into account alo.

The space required for a legend may be aalculated in a
amilar manner by taking into account the number of
characters per lime of such material and the number of
lines per vertical inch on the printed page. (3¢e also page
125
T;:b method of estimating the length of printed mate-
ral 13 eanter and much more accurate than any method
pased upon word count. Words vary in leogth from “a”
or 1f” to “nitrob M{ des.” So the ber of
words per line i much more varable than the number of




s O TITE 63

cham(j:n:ztﬂmtnthelmkdlhemmnmﬂ
by peintens fox Gcting

Lw&hrmﬂa; The averagt DU
btxnldnnnm(m.duﬁngbhnkqnm)pcmnwxipt
Fine 1 obtained s follovws: (¢) Memyare the length tn inches
dlkmlmmnthdlmp:sﬂ.(b)ohzm‘h:
moan of these menrements: and (¢} waluply the mean
by 10 for pica typewritng or by 12 for elite typewriting
(11 the rypewritng has unequal spacing of the caranen,
omaltiply by the sversge number per inch.)

The average number of Lnes 1o the page b determined
by connts made on representatve

bex of pics o elite charactens per hine and the mumber of
lies per

gt
3 Cheracter Cownt in Pristing Obmin the wverage

picked at randem n the Journal m which yew artide B
10 be published and (b) cbuain the memn of thete ppm-
ber. The nomber of printed liney per page &
by a count made on a full page. termiped
KINDS OF TYPE
lﬂmmu@m 3 meh me
haﬂdm%mmlﬂxdmm«)

indicated n the mams-
sxipt by drawing threr hoes undes the word of Letier to be
u#uhnd.(b)mmun(upmllmmxhwth:uu
bith xs @ps), which may be tndicated in the manmad
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ESTIMATING THE LENGTH OF THE
PRINTED ARTICLE
1 Formula and Method. An accurate esumate of the
length of the text of the printed article can be made by
means of the following umple formula.
Number of printed pages =
Charactens per M3 line X Lines per MS page X Pages of MS
Characters per printed line X Lines per printed page

Letters, punctuation marks, and spaces between words are
counted as characters. Short lines at ends of paragraphs
are counted as full lines.

For example suppose chat the manuseript has an aver
age of 63 characters per line, an average of 27 lines per
page, and a length of 23 pages and that the printed page
has an average of 52 characters per Line and has 124 lines

per page.
B XX

Numbcrolpdnudp-gu-w-ﬂ

Allowance must be made for the space to be occupled
by tables and fllustrations. This may be difficult to esth
mate accurately If center headings are numerons, they
must be taken into zccount also.

The space required for a legend may be calculated ina
similar manner by taking into acrount the number of
characters per Lire of such material and the pumber of
linet per vertical inch on the printed page. (See also page
125
T}ﬂ: method of estumating the length of printed mate
rial s easier and much more accurate than sny method
bueduponwordcounLWVorﬂ;v:ryin]mgv.himm“a“

or “if” to “nitrob ides. So the ber of
words per line is much more variable than the number of




XIO$ OF TYPE 63
mwmh&hhﬂadm:mmuﬂ

copy-fining.

2. Character Count in Typeniting “The average T
ey of characters (inchoding blank spaces) pex manwmcript
Lmthohuh:eduhﬂun:(n))lmtlhlcngthmw
ol tbe sverage lme on each of ten pages; (3) obain e
mem of these measurements, and (¢) muliply the mean
by 10 for pica typownting ot by 12 for elne typewriting.
{11 the rypewriting has unequal spacing of the characers,
multiply by the aversge mumber per foch.)

The average number of lines to the page is determimed
by counts made on represTtative gagen Doubleqaced
typewriting bas 8 lines to the Inch, for both pica and clite.

Accrate estimation of ypewtitten material b fadl-
tued by a ruker (Seneca Serretary), obaimble at stadowr
exy stoees, witich has wates that measure drrectly the mom-
et of phca o ellte characiery per line and the pumber of
lines per pape.

3 Charscier Cownt in Printing Obtain the srerage

wumbes of characters per peinted e as follows: (8)
Count the number of daracten

picked a1 rendo in the joarml in which yoar artice i
@ be pobinbed, and (b) cbain the mesn of these nom-
hﬂ‘m“mhﬂdf"hu‘du:)upthl
by & count mude on a full page.

KINDS OF TYPE
e Tt lighdaced, verteal ype b o) me
] are three kinds of romn types (2}

indiated in the mams-
scripn by drawang three lines under the word of letier 1o be
u#nﬂmt(b)mun(ummmmu
bigh 23 capa). which may be ind 10d I the man
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by drawing two hines under the letter or word, () lawer
case Jetters (ordinary small letters) A diagonal Ime may be
drawn lightly through & capseal Jetter to mdicate that it
should be printed a3 x Iower-cae letter

2 Italics In atalic type or ttalicr the letters slope vp
toward the night To indicate stalic type, draw a single
straight line under the letter word, or figare. X itabe
capitls are desired, underscore with four atraght Hoes,

3 Boldface Type with 2 conspicuous or beavy faee is
called boldface or blackface. To indicate this type, under
score with a wavy line. Its principle uses are for headings
in textbooks and for names of new species of plants and
animals.

£ Face and Body A mngle picce of type cast by a Mooo-
type machine is a rectangular block of metal with a fa¢
top that bears, in relief, s letter or other character The
upper or printng surface of the raised charscter is the
face, and the block bearing the character b the body The
part of the flat top that projects beyond the base of the
raised character 13 known as the shoulder A whole Ine
Is cast mn one puece, or slug, by a Linotype maclune.

5 Sizes of Type The nre of the type 1 dengnated by
the height of the rectangular top of the smatiext body o
which the face can be cast. The following examples illns-
trate common sires as they appear when printed.

“Thels Bua s sot 3n §poin) typa.
This le ks wex in 8-polnt 1ype.

This line fx set {n S-point type

‘This hine is set 10 10-pornt type.
Thas hne is set 1z 11 pownt type.
Thas hine 1 set 1n 12-powt type.
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mmi{mp!qtdinﬂ!ﬂdrypch‘hgmuyx
M.ﬂmlofohlqpehﬁlh)dylopdng(l,f’M)
h‘gh.mdh::nbm,wnhrdchnm alightly Jew in
helght, 3o tht there will be a very small space berween
the printed lines. When 10-pomt type fs med fn compoc-
Iim-ﬁ:mlythhum]]:pammmgmﬂhnm
15 be st “olid™ Usmlly bowever the lmes are separated
by the 24dinoml pace provided by asting the type on 3
targer body In most work 10-pomt cype b ast on a 12
pomt body The type 1 then rald to be 10-point type on
1%-point body Thus book b printed in type of that dr,
with subsidiary matrer in &-point on 10-point and the In-
dex in 8-point oo $-point.

‘Sclermific journals that have cnly one colon o a page
wzally employ 10-point type on 12-pomt body or 11-point
on 13point, with subsidisry matter (footmotes, legends,
lierature atanom, bk, cte) st in $-point on 10-point.

Jourrab with a two-colmm format are mmilly
‘”w‘“‘wrr?tmwmmu“i’ bodyh:d
with sabudnry matenal in 8-point ca

& Scr of Type Page. The wnit employed in
ing the width and height of the type page &8 mlpiam
(Muﬂdmm“]-mm)"m‘ﬂm Lo
or 1¢ inch. This unit was “Pmethuh\rﬂm
dmaﬁmm-;rdpnul";mdhm“
t7pe poge of thn book b 3% inches or 21 plas m
G4 ~ 1 = 21) and 5% ¢ Inches or 34 plan in “d‘h(m
dodmg ruoming headtnes). beight

7 Spacing The em b5 wed a3 2 unit for
inted matter. 1n most sandird type styles, an em of
Lpoimt ype k 12 pointa (3¢ Inch) wide (and also 12
poinn high), an em of 10-point type 1+ 10 e
#1 em of S-point type & B points wide, point

The en and halves of the em are wed for
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and spadng, and alio for expressing the lengths of dashes
An em quad 15 a block of type that 15 one em in width,
Lh:urdmarydaxh(—) or em dash, 15 the width of an em
quad. An en quad is half of the width of an em, and an
en dash () used to separate page numbers 1n ctation,
is an en in wdth,

8 Specifications and Printing Complete specifications
for a publication include the styles and nzes of type for
text, subsidiary matter tables, dtations, headings, etc,
the dumensions (1n preas) of the type page (both including
and exduding running heads), the compenton or type
sething, the proofreading the handling of fllustrations, the
marging, the makeready (preparation for pnntng) the
paper the press work for the number of copies required,
the binding, the wrapping and majling, etc. The publisher
ordinarily tzkes care of these details, but an editor or
bunness manager of a journal, or an author who 1s pre-
panng copy durectly for the printer needs to give consider
able attention to these matters. It is evident that many
complicated factors are involved in the printing procen.
Close cooperatron with the printer and proper prepan
tion of the manuseript will effect significant savings in
printing costs without sacrificing legibility or appearance.



Chapter 3
GOOD FORM AND USAGE

TENSES

1 Experimental Facts, The cxperimental facts should
be grven tn the prt tense (For example: The plmts grew
bettex in A than b B. The dry weight was greater in A
than i B)

2. Prosentation. The remarks aboat the presentation of
data thould be mainly m the present tense (For example:
Dugrams of dry yields are shown in figure 3. The second
column of table 2 reprevents the dry welght of topa)

3 Discxrions of Results. Discowons of reslts may be
{n both the present and fast temea swingmg back and
foeth from the expert A facts to the pr (For
eample: The highest dry weight o shown for caltare A,
which recerved the greatest amount of the smmontam wlt.
‘Thn may mean that the amoont of nigopen added war the
e d d:th these oh 3y

iJ for p
1 Sperific Conclurions. Speaibic condlusions and deduc
oo thould be etated 1n the past tente becarme this alwap
pb the epecial condstbons of the partical
et and 1 osds confming speaal conctos X I‘ml"
enl oo (For eample Rice gren bet Ser the
2dded ol e tev, when ammonitm salfame way
10 the %0fl. Do not 53y Rlce grows better when am-
moaimm ralfate 5 added to the woil)
3 Geweral Truthe, When a genenal truth i3
hmﬂdm.kmhmm‘mmwd'
ally a gener] truth b without time distincton. For ex
smple, ooe may 1y “Many yean ago, scdentrity were con-
«
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and spacing, and also for expressing the lengths of dashes.
An em quad 15 a block of type that s one em in width,
the ordinary dash (—) or em dash, s the width of an em
quad. An en quad 13 half of the width of an em, and an
en dash (<) used to separate page numbers in atations,
1 an en m width.

8§ Specifications and Printing Complete specifications
for a publication include the styles and sires of type for
text, subsidiary matter tables, citattons, headings, etc,
the dimensions (In picas) of the type page (both including
and excluding running heads) the compositon or type
setting, the proofreading, the handlng of illustrations, the
margins, the make-ready (preparation for prinnng), the
paper the press work for the number of coples required,
the binding the wrapping and mailing, etc. The publisher
ardinarily takes care of these details, but an editor or
business manager of a journal, or an author who is pre-
panng copy directly for the printer needs to give consrder
able attention to these matters. It is evident that mamy
complicated factors are involved n the pnnting process-
Close cooperation with the pninter and proper prepan
tion of the manuscript will effect mgnificant ravings
printing costs wathout sacrifiang legibility or appearance.
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aﬂynhtedmmmcnu.tbq;h:lmwmphmbmh
tnn periods, and s tetard reading The trend in current
'ﬂdnghmddmollmmplued.hnh:duno(ml-
@l

Unlpu\odwlmlwlm-ptdmhh-pckﬂ—ﬂm
2 statement followed by one Inmroduced by a conjunctire
sherh, snch 23 Aowever yet snll mevertheless so there-
fore comequently accordmgly hence morecoer also
thus [thewne fxrthermore then indeed othermmue

The solatien of & scicatthc dory met o ¥ cupte B

problem
opens aew probiean Morwever adrances tn ao Seid of adency muke
pomble schxacts im enother —C . K. Mevt

Since the longer conjunctive adverts tend to give a
rather formal style, most writers use them only sparingly

and prually prefer to place them, endosed in coma, {n
the middle of seniencer,

expremoy stveraacies] relation
berwacy e phoacdeza wader comidersiion. oy physal be
Brcrelert com be In cha form ol & e
[ B 7

m:zhunprr[mhkwnumkdonm:pahdurbe
a matement which [ that
{ormally polnts to ooe
2. Coordinate Statementy, Always put a comma, a seml.
colon, of » prred —osmlly a an

ot {conuinlng sublect and predi atro-
doced by one of the pure coocdimating confunctons—and
tat for or o

B we ncrw 3bom the el depondk om what we cia

o =t

memnmnuapn_;“_:u

bubq-}y- It comtandy Soading krouad w,
s reot in minds wel

~losph Hewry Ppared 10 recehe (hema,

Reprimind by pormleion froca Sckencs Digrt.
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vinced that malaria s caused by a germ carmied by 2 ceruin
species of mowquite " Well-esablished principles of math-
emancs, phyria and chemutry should be put in the prer
ent {ense

PUNCTUATION?

Good punctusuon is an aid in achieving clanty and
emphasis in writing Punctuation should follow current
wage and should be umform throughout an artide It ds
better to learn to apply a few nmple rules than o punle
over each case as a separate problem. Punctuagon then
becomes almost antomatic. The occasional perplexing ase
Is best treated by putting the sentence nto & form that
requires only simple punctuation to make ity meaning
immediately clear The followsng general rules of punc
tuatzon: are most frequently spphed

1 End Punctustion, Put a period, a semicolon, or a
eolon—ususily a period—at the end of 2 complete declar
tive statement {contasmng subject and predicate). A pe-
r10d 18 never {ncorrect, bat m some cases a semucolon of 2
colon helps to indicate relations between statements.

A semicolon may sometimes be wied to advanuage at the
end of a short staternent that 1 {oliowed by 2 closely re
lated statement of sumilar length.

Sctence and the arta in different ways punvae 2 coaunon end, they
are expresuons of man s effit 10 bring order and beawty snd onder
standing into bl Lfe. ~Graham DuShane

Toaight and issgination are needed (o formulate paobable by

Joghaal and somctimer mathematical power u nerded o
deduce thelr asequtnces; prilence, perses errce wnd Gporimsenial
sl are necded o teat thely valldity ~JV € Demprer fAstham.

Although semicolons provide & means of grouping logt
Alo conmlt the bocks by Perdn (1930, Sammey (1910), and
Woalley (1909



PCXCTUATION

It
Wiiic we an coex phipial axtxre 4o satiefying rmy of our
'Mn“mlmwmhﬂ—hhmﬁ!
wiys e for —Bertrond Kweeell

Corams wosecemary

The beightent Exthes fo the warkd of thought are tocoorplew madl

Mmmm»mwwmh&-uﬁd
. —Joken T

‘yadall.
Natere ¥{ tefl you & direct B §f she on. —Charles Derwcha.

5 Relatwe Clnaes. A ponresrictive relative dause s
not esenth) to the megning of the sentence- it should al-
ways be st off by comman. A royrictive rehauve cdawse ks
ewenml to the meanimg it should never be st off by
cocmmas. Rehutire dames are gencrally introduced by thet,
whick who or whese (Many wnters preler thet to which
for rewnctive reathe danser)

The st b o omit the came In reading the satement.
If it can be ormitted without duanging the meaning of the

satement, 1t i oourestctive and shoald be set of by
oo

\errmctce
Saotact ® Dot the mare collecrion of facti, which are infwhely

tormeroms and mosdy bz tee Kt of the bmmam
wmd w0 order tuse bacn oo atielvieg pactos, —C. Y Himshol
woed

Ratrime

Thae u oe lew of phyea that aneot be evermaed by an fadl-

muhmmuumm.ndh,,u
wda u ~Feroer Bmh. -

‘ EfmlmﬂmLUseamnnw:d.nhmm
"“mmdlmthlnﬂghxbem},
rmtdmrudmg_rummple‘mgugb"m
an mtrodoctory

phoase that contatoy a verb in
nd:umh:ﬁmhcnam some form,
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If either of the statements joined by the conjunction fs
complex and contains commas within self, a semicolon
or a period should be used—a period if the statements are
long A period 1 required if 1t is desirable or legially
necessary to have the saatement introduced by the con
junction stand out distinctly from the preceding states
ment,

Falsc facts are highly injoriow o the progrem of science, for they
often endure long. But fahie vicws, If supported by some cvidence,
do little harm, for every one takes a stlutary phessare In provisg their
frbenem. —Cherles Darwin.

Of all the servants of morality sclence b the greatant, for 2 ¥
the cac sericus way we have to discover what mezns are et to
lead to the reslimtion ol the eods we cherish. 37 R. Deases.

‘The sclentist should not be & mere technichanr he must be & whe
member of sadety Nor can eociety be well gubded by men who a1t
Jgporant of those criterha for reaching sound concutlony that e
the emence of scheriee, —] H Hildebmand

3 Series of Coordinate Elements. A comma should pre-
cede and in a senes of coardinate elements such as g, b and
¢ 1 which the clements may be words or phrases.

The sclentific method requires of its practitioners high sandards
of pervonal honesty open-mindedness, focused vision, and Jove of the
truth, —[Farren Wesper®

4 Adverbial Clauses. Always put a conmmz after an ad-
verbial clause that precedes its prinapal clause. But £p3°
raton by 2 comma fs utually unnecessary when the ad-
verbul cleuse follows the principal clause Adverbial
clauses are introduced by when while before after until
where because since if unlesy although though ete

Comma necersary

Until muan has no more cariosity and no more wants his qoest fo7
koowlkedge will pertist aud the application of thar knowiedge will
contlane. —C £ K. Mers
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If edther of the statements joined by the conjuuction n
complex and contamns commas within jtself, a semicolon
or a period should be used—a period 1if the statements are
long A period 1 required if it is desirable or logially
necessary to have the statement introduced by the wo-
junction stand out distinctly from the preceding state
ment.

False facts are highly {njurions to the progrem of sciencr, for they
often endure long. But falie views if supported by some cridener,
do Hitle harm for every one talcs & alutary pleasure in proving their
fabsenem. —Charfet Darwin.

Of all the sarvants of monlity sdence s the grentest: for it b
the onc scriows way we have to discover what means are 1eliest ®
lead to the realintion of the ends we cherish. —IF R. Dexner.

The scientlst should pot be a mere technldan he must be a wise
member of sockety Nor can sodety be well guided by men who are
ignorant of those criteria for reaching sound conclosions that are
the essence of sclence, —] H Hildebrend.

3 Series of Coordinate Elements. A comma should pre-
cedeand in a serles of coardinate elements such asa b and
¢ 1n which the elements may be words or phrases.

The sclentific method requires of Its practitioners high sandards
of personal honesty open mindednes, focused vison and bove of the
truth. —TFarrem Weaver

4 Adverbial Clauses Always put a comma alter an ad-
verbial clause that precedes ity prindpal clause. But sepa
ration by a comma 15 usually unnecessary when the ad
verbial clause follows the principal clause. Adverbia!
clauses are introduced by when while before after until
where because since sf unless although though etc.

Comma necessary

Until man has no more curbulty and no more wants, his quest for
kmltdp'ﬂ]puihnndu:exppuaudmnkmwkdpwﬂl
continue. —C. E. K. Afees.
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m-;mmpvdnlmhmmmdm
whie, we Gt exertiee xaterd over i of e k g o
v e Jor. —Bertrend Fawl

Crnmd cxarcemoy

T bl Sty ta thae i of thoght are bucorplese ol
Chrry vt bern proed 30 Lave therr Cromrpars in G wodd of
fact. —fatee Tynda

xetrre wil wfl wou 8 Erut Fie f e an. —Charios Derrb.

5 Relatire Clowarr A ponrotticnre relarive canse §s

% eperm) 1o the meaning of the #mtence & shoold ol
wam be w1 oF br com=m1. A recave relarre chiose B

rhuck who or ghore (Mamy writen prefer that 1o whick
{ar resmctve rehitre dawser)

The tort 1 to oo the dawse m reading the satement.

111 am be cmatred withont duanpny the meanmy of the
razesent, i b poaretionre and thoold be set 0F b
T

Yewrerctas
tomece m oot e wore odiein o taen, which o

Erocos 1ol oty exmordtg, bet the xtespt of the branay
o arcier e fach o mTietyy peserm, - C. X Hiwhel.
el

Rertractmor

Tham = me b of e 31 oot be weertemed by 2 bndy.
wmbmmdhmmludmmn
L R N Y Y

‘-E'T'm]utﬂm,['::mmurad:nhwm
fue Two parn of a tmmdm.:ﬂ;&uhgu-wy
Jraed o reading. For exazaple, abways wet off by 1 corma
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If edther of the statements joined by the conjunction n
complex and contains commas within tself a semucolon
or 2 peniod should be used~a period if the statements are
long A period is requured if it iy desirable or logically
necesrry to have the staterpent mitroduced by the con-
Junction atand out distinctly from the preceding state-
ment

Falsc facts are highly infurioas to the progren of sdence, for they
often endure long But false views, If eapported by some cvidence,
do Htethe harm, for cvesy ooc kes 2 salutary piessare fn proving thelr
falwencw, ~Charles Darmin

Ot 2l the servants of morality sclence b the greatest; for It &
the one serious way we have (o discover what mesns are HeBat to
lead 1o the realtzadon of the ends we cherish. —IF R Demnet.

The sclentist should not be & mere techniclan he must be s whe
member of soclety Nor can soclety be well guided by men who &2
fgnorant of those criteria for reaching sound condusions that e
the emenco of sclence. —J H Hildebrand,

3 Sevies of Coordinate Elements, A comma should pre-
cede and in a sertes of coardmnate elements such asa b #nd
¢ 1 which the elements may be words or phrases.

The sddentific method requires of its practitioners high standarde
of personal boncxty open mindrdnem, focwed yalon, and Jove of 1he
wuth. —i¥erren Wenoer

4 Adverbial Clauses. Always put a comma after an ad
verbral clause that precedes ity prinapal clause. But sep2
ravon by 2 comma is usually unnecessary when the ad
verbial clause follows the principal clause. Adverbial
claases are introduced by when while before after until
where because ance if unlers although though etc.

Comma mecessary

Until man has o mare curlosity and no more wants his quat for
bwkdgewiﬂpaﬂﬂlndlbclppﬂaﬂmdlhnbowkd‘c-ﬂl
atinve, ~C. E. K Mea



CAYTTALS ke

2. TPords Derived from Proper Nowa. Be conststent in
lhcapm“nﬁmdm\i&dﬂivdﬁmmmm
The words rolt #mprre farad ohm coxlomb and watt
shoutd not be aapinalized, Tt {3 better to capinali Indn
ink, Pary green Pruwsian blue plaster of Panys Bordesux
mustare Follow comistently a sngle dictionary peefer
ably IT¢baters \ ew International Drctionary or Webster's
Nrw Collegiate Duchonsty

7 Meaxufactured Prodocts, Capitalre the significant
parts of the mme of 2 manufactured product. (For ex
1:;:' Pyrex glaw, Cellophune membrane,

4 First TWords, Begin with a capital a sentence, & cot-
Peie sentence direaly quoed, a kgend of 2 able oc an
Mietratioq, a center subheading, & parsgraph side head-
ing, or 2 topic in & bk of contenu.
5 Titles of Publicetions in Text. In the text, apitalice
all words In btles of books and perlodicals and
fn titles of chapters in books and of srticles in periodials.
(For example: Chapter WL of Clark ¢ The Determinstuon
of Hydrogen lom b entitled “Theory of the Hydrogen
Electrode. An srtacke on “Cobalt and Nckel in Soih and
Plnta appeared in Soud Selence)

In footnote dutwes and in lbty of Lteatore cited,

phy)

Scentific Aamer, Do

7 Common \amer Devirrd from
b0t Gpinliz common nImes derfred from scentific
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With xacarare experiment and obwervation o work apon. korgias
tlon becomes the architeet of physical theory ~Jokn Tyadall

Viewed Mistorlally It would weent that respect foc fect i more
dificult for the bumm mind than the imention of theords. —
Bertrend Rustell?

e nitat resmerber that we cannot get more oat of the Rsthemal
cal saill than we pat into it, though we may pet it b » foos {afinkey
more uactul for our purpose. —) Hoplingon.

Scimer bas given w the meam chther o cxalt or degrade be-
rranity—perhape even to destroy drillation ~H P Gagprrkamt

¥ Interpolated Elements. Enclose sn commas, dashey,
or parentheses &g interpolated element that would make
she meaning of the sentence obscure i no pusctuation
were used.

No scientist, bowerer gres: his 1enowa @n mhlad bis kllow
sclentists for fouger thin it tuex (o check hm obervations ac verify
his conthufoos and thelr conseqoency -1 { Rabd

It} Meay that eoable us, not only to find oor way smong the
myriad {2z of any one Area, but even, now nd them, o the
cuntions fnto aeighboring teyritory —f H Hiddebrund.

Like the philsopher the scientist i reguired not o medh to
record the way things happen & time goa on s to declde on e
merity of difissent waps of thinking about thoe things ~Stiphen
Toutmin,

CAPITALS

The subject of caprtatizatron is dufficult to handle with
defirute rules, but capitels should be wed according to 2
uniform etyle throughout a single artide For this reason
2 tpecial revision of the manuscript should be made mith
the aim of making capitaluzation ungform

1 Proper Mouns Capstalize & propes noun designating
an Indiridual person or thing Alo capitalire 2 derisative
of a proper noun If the derlvative setains close agsocation

with the proper noun.



AN k]

text when reference b made w sch exphamitory legters.
(Exmmpde of hegend of drgrm. Fiy, 1. Diggammatic
crom yection of cocomt plama, lines AB and AC repre-
senting the fo punm wings, hinged to the midribat 4 )
3 Gemers and Sperirs. In the text of boanial, bac
mwologial, and geolopcal work, Italldme
scentife names of geners, mpediss, T varleties, and of
yeners alooe. [For exmrple: Phaseolss lunatus Mis
sptotion Linn. var. cmeves (Blancy) Teod., Escherichis
colr Phytophthore] Bm do not waliclre names of cawes,
orers, and familles.

When wed 1n literatare diatlons, indexes, tables, and
titles, aclentific mames are woally not fuliceed, Mamy
malogial publications do not Italidre saentifc namey
€7en when Toed n the text.

4 Common N amer Derived from Sclentific Names Do
1ot \alicir eoenrmon names demed from sckentific mames
ol plants and animals. (For example: amoeba, angiosperm,

erfom, protezoan, streptacoed)

5 Books mad Periodicals. Tulicre niles of books, pam-
phiets, and peniodicals when these appaar in the text
(For example: Fieser and Fleser s Orgamic Chemutry ) In
footnote ctadors and n st of Hioarwre ated, such
ttles are pemally not frafiched.

¢ Subdictslons of Books end Periodioads, Use quota-
Uem masks, oot stalics, fox tiiles of chapten kn books or
mhduﬂdﬂmwhh'h‘nmmpmhux
o ples Chapter 1 of Yost and Rumell's In-
mnﬂhm‘!mdnh\drh'?ﬂuvgmndluoxua
wrhm An wide on - of Warr by

- ppeared fn the Botenicel Review ) In footnowes
£5d in fists of citations, it b custocaTy 1o we el
falis oo mmarky

7 Article The word the or € shonid be iralicied xod
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names of planu and animals. (For example amoeba, an-
glotperm, bacillus.)

8 Chemical and Medical Terms, Do not apitalize the
names of chemicals, medicines, diseases, and anatomical

party

9 Table Figure Plate, Do not capitalue table figure
and plate unless thiy is the style of the journal for which
you are writing (For example: The results grven in table
2 are shown as graphs 1n figure 3.)

10 Aiscellancous Terms Do not aapitalize such words
as plot plat series class exhibat form group schedule
section appendix station, etc, even when immeditely
followed by a figure or a capital letter except when the
style of the journal alls for capitals.

ITALICS

Indicate italic type in the manuscript by underlining
with a single straight line the letters, words, or numerals
that are to be {talicized.

I Algebraic Symbols. Letters used as algebralc symbels
should be italicized. (For example. Ax + By + C =0) For
economy in composition of type, some publications 1tali
cire only the full4ired letters, not supensaripe letters. Nu-
merals should not be 1talicired. Subscript letters shoukd
usually not be italicred.

Letter symbols for umity of measurement should not be
italicized, even when used in mathemaual expressioms.
(For example Iev = 1.601 x 10~ erg)

2 Expl y Letters in Il fons. Some journals
prefer to nse italic or slant letters to designate ponts, Iines,
objects, ete, in diagrams, drawings, and graphs. Even it
roman or vertical lettering iy used in the illustratron,
Jjtalis should always be meed In the legend and in the




WIDLEEES k1s

onebalf hoar, ten instances, three trmes) Jodgment st
be cxercived in thit matter For bstancr, bgures shoald be
nd{ncpuﬁnmuld;n\hatpaﬁoduo{mmdcﬁ.
mnmdd[nqnmxocnmmmmcrnunmkh
mwmmmwmm
spell ont ooly small numbens, those under 10 o7 wnder 100
2. Consistency Be consisient throughout the article fn
tbe e of fgures. Do Dot exprew woall mumabers in words
tn one parrgraph 1od in Egures in wnother

3 Beginning of Sentence Never begm x wemence with
1 fgure. Revise the sentence or {1 thth § impomible, write
the nmber o words,

4 dvolding Comfuzion. Spell oot mumbers if coafurdon
would be camed by the we of figores. (For oample Fif
teen 200-wart Marda L)

3 References to Tabler. Use Egurns fn the text for all
Dumbers wken from abulcr matter

& Metric Sytem. The metric muem of weights and
mexsures thonld usmlly be employed in scfeonfe publ-
ations. Where o s amiomary W we 2 nommetri

sptem,

# m engineering, 1t may be deomable o give metric

equivalents in parentheses.

7 dbbreviations. Unh Ty und, o .

:m‘e@ummmmhuﬂhuﬂuw

m‘mm‘h‘\l&vbmdmcu,
‘"““"’Mmﬂy&spammlz

except in engincertng (For a list of abbreviatiom and the

rules for uing them, see page 80)

LT, T

Celsios (centigrals) degrem should be expremed m

except where it

to we Fahrenhelt deyrees 1 contoenary
’ Tbnetmp\qﬁzmhhumdlhcdxy slog a

mhnmwmumbmsmdmlnmﬁatm?::‘,m

wm, 3.30 pm, 12 m., 12 pmy)



7 COOD FORM AND USACK

eapitalized when it begins the tide of 2 book, but not when
it begins the udle of a peniodical. (For example- Fithers
The Dengn of Expenments An artide in the Amencan
Jaurnal of Botany)

& Technical Terms It s permisible to italicire » letter
or word to which specal attention is called. An unusoal
technical term, requiring formal definivon, may be fulf
cized the first time it appears 1o an articde. When an e
pression is regarded a2y quoted, it should be enclosed &
quotation marks. (For ple: The term stmometry v
dex will be wed in place of the expresion “evaporatng
power of the mr™)

It {s best to avord over-use of walia, capitals, and other
special deviees for emphasiring ideas. They often Jead 0
an exaggeration of an sdex or fact. [€ med excesively they
do not even give emphass or dutuknon.

9 Chemical and AMedival Terms Do not aaficiee the
names of chemicals, medicine, d and anatemicl
parts (For example, Urnium hexafiuoride hydroqul
none atropine, penicillin diabetes mellitm, esophagus.)

18 Forewgn Words It usaadly is better not o faliaz
{foresgn words. (For example Intra visam staining, ccterns
paribas, in medias res, I sity, en mane eg, Le, vz, et2l)
Some journals, however italicdze forcign words that have
not catme inte common use in English.

NUMBERS
1 General. Use figures for a8} definste werghts, meanre
MEnts, PrCCNLAget, znd degrees of temperature. (For ex
ample 67 kg 2% in, 136 m! H2C) Spell out all sne

defimite and approximate pesiods of tme and all other
numerals that are used in o general manner (For example.

One hundred years go, thirty yean old about twe snd



xpyaEm TB
fractions are convenently indicated by means of pegadive

exponcn

17 Helf and Quarter Compounds of kelf and quertey
shouid be writen with a hypben (For emmple: Hall
fall, quarter-past. Bur: Ope half way dried the othey was
not)

]l).PﬂQﬂLOmﬂmdlpaiodllmp«mf‘l
favored by most writery (Some journals wse the symbol
€% In tables or even in the text)

19 Per cent end Percemtage Do ot me per cent for

(for eample Three amipes gave the following por
centages of yogar 932, 931 and 929 There was an in-
treae of 15 per cemt in production))

20 Bals for Percewtage 1E there Is posdhility of mbs-
underitanding, make dear the barls msed for
prreentages. (For example: The phirase "2 5 per ot solu-
tion of alcohe! in wates™ correcily meam 5 gramma of alcobal
in 100 grams of the solution, but some writers we it to
mean 5 ml of alkcohal in 100 ml of the solotion, Abw, io re-

weight, frah welght, or volume ©s med a3 the harks for

21 Stamdard Esvor or Probeble Evror Sate whether
sterndard error o7 probable emor b mesnt when xn ex
peowion such a5 103 = 02 gor™ & used

RﬂmLU:LheplﬂTdfvtmvbmrdﬂfmgwl
qu:ndryo:mm(muhmum(?«mpl:;
Abomunennim-haukﬂmrl‘/.hd:ﬂ.)

7 Singudcr end Plerel Farws of Verbs. When wotad
quntlty f mdiated, the sugolir verb may be ped
(For eample, {t o permiwdble 1o write To each eiture
mmdduﬁonm:ddcd.)nmlthbcmmrm
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10 Dates. Use figures for days of the month, pelling
out the name of the month and omitting d, th st. (For
example On September 21 1956 :n September %6
Put a comma after the year number unles it ends 2
E;e;:cc. A form without punctuation h. 21 September

11 Money Use figures for sums of money wntten with
a dollar sign. (For example $15 65 $25 not $2500 but
definite preasion sometimes requires the use of cpbens
at right of decrmat)

12 Twenty-one to Ninety-nine Cardinal numbers from
twentyons to ninety-mne, mclusive, should be written
with hypbens.

17 Hyphens in Ordinal Numbers. Ordinal numbers
should be jolped with hyphens. (For example. Thiry
fourth one-hundred-and-eleventh.)

14 Comma in Figurer. In tabular matter os¢ a comm2
to separate a number of four or more figures, grouping
three units to the right. In the text, omit 2 comma in 2
number contsining four figures.

15 Large Numbers Large numbers may be indlated
by a means of exponents. (For example 4.39x 109 snstexd
of 4,390 000)

16 Fractions Decimal fractions should be employed in
the metric system. Common fractions used In an Indefinite
manner shoald be spelled out, joning the numerator to
the denominator with a hyphen (For example Onehall
of the balance two-thirds of the residuc about one-tenth
of this quantity ) Use figures for common fractions when
designaang definite weights and measurements. (For ex
ample. Y4in pipe) Large fractional expressions may be
written with o slant line ar solidus (29/32). Fractions that
would rerpure very large aumbers 11 numerator or de-
nominator should be expremed deamally Very small



WOMEERS ™

fractions are com eniently indicated by meam of negatre
exponents. (For example: 75 > 10-%)

T7 Aalf ed Quarter Compoands of half and qustter
should be wmtten with a hypben. (For exmple: Half
mmmﬁuwmnmmﬁxmhﬂm
DOL)

I8, Per Cent. Orulmson of a pericd abter per cent
favoted tr most writeq, (Some Joanals me the symbol
% jn mbles ar even m the text)

19 Per cent and Pertemtoge Do nk we pev cent fox
pertentage Per et thould be preceded by a nomber
(For exmple Three amlyser gave the following per
centage of segar 932, 931 and 929 There was an in-
aene of 15 per omt in

mean 5 mi of alcohol v 100 ml of the walution. Al In re-
porting anatyses of foods, plant and wntmal trwnes, blood,
iy, eic, ft § ewential to specity whether molunrefree
wenght, freth weght, o volume s vsed ;s the b for

)

21 Siendard Error ov Probable Errar Sute whether
sanderd ervor of probable error » meant when ap ex
peesion wach 13 105 £ 02 ym §y med

ZZIPnnLU:etbszmlhmv‘hmnfrnhgtul
qmmqmnmmdmlhnm(?ampk:
Ahumm:nndme-hankﬂmql}i incher)

U!bqllund?hnll'maj?ﬂh“’hmmj
?Fmﬂthdhtgd,tb:

ot examiple, it #s permiwible to write: To each exl
mm\dﬂvﬂmm:ﬂdu)nuthkhmmnz
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the sentence and avold the difficulty (For example: Fach
culture received 300 ml of solution.)

24 Mathematical Expressions. To simplfy prating,
reduce mathematical expressions to a single line when
possible. Use 2 slant line or 2 negative exponent to
sigufy divsion and use fractional exponents instead of
squareroot and cube-root mgns.

25 Verification. The wse of statistical or mathematkal
formulas should be checked by a specialist 1n the field.

26 Significant Figures. In publshing a computed num-
ber retain no more signifiant digits than are comment
with its accuracy In statlstical work the follawing rule
is & useful guide In the publuhed constant, retmn no
figures beyond the posidon of the first mgmificant figure
in one-thurd the standard error in all computations, keep
two more places. (For example 129 = 3 not 1292 %
31)
27 Roman Numerals. Where possible, avold the use of
Roman numerals, since they are not readily undentood

SYMBOLS (NAMES OR ABBREVIATIONS)
FOR UNITS OF MEASUREMENT®

The symbols—names or their abbreviations—that are
chosen for units of thould be suitable for
use 1n mathemstical equations in the same manoer &
numerical symbols and letter symbols for quantities. The
rules for selecting and waing unitsymbols should there-

Reprinted, with minor changes, by of the author sud
poblisher from an extice In Saemce (Roller D 1954 dclemce 120

1078-1080)

See also the Amerkan Standards Amoclations (1941) Abbreria
tHons for Scientific and Enginecring Terms and the spechal rula that
govemn the tie of abbreviations In the joumnal ln which yoar paper
Is to be publihed.




measgrement are grven in tahble 2

bm}_u‘,,‘mamhmmonhm:bm
viom which you know are med by areful writers in your
B3 of yoence o tecimology and to conform 1o he style
of the publiaion m which your artick i# 10 be pablihed.
With 2 frw excrp tbe form ded bere wre
thome widely ved.

IMYCTION OF 3TNBOLS YOR UXITS

Raoles are grven below for 1he seieuion of symbob for
anrm of mexymremenit. These rules {aclimate a choler be-
rten sevenal used symbels, and they provide
a bk for the selection of a symbal for & pew unit. Ex
cpions 1o the rules are made in the cxse of wame rymbols
unt are fmnly esrabibbed by wage.

L The symbol show!d preferably connut of two or three
Uetters and wever mote then fowr Thos "ho” s preferahle
© ‘T for “lmen.” W\ cllesabinhed exceptions to this
rule fncdlode “gamma for “gamm,” *j" for “joule,” and
“r” for "volr™ If the nxne of a vnit conaing caly two
o three lettery, this mme, rather than an abbrention.
shonld be wed, examples are “bar = “day ” “erg” -
ad ohm™ ey T
2. The rymbol should prefersbly conrist of the first two
o1 three letters of the neme of the wmit, Thh faclitater
fecognition and prononchation, m in for “dne,"
“h ﬁnﬂmn.‘mi‘nd‘hw'oun:;.: the

X There should preferebly be bol
byt bt Aacialide

ol excrptions. 1 Rasnated by the follawlng ez
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amples both “a” and amp® for “ampere, and *b” and
“bel for “bel"—the a and “b” to be used oaly with
combining forms, as in “ms and db

As the rule mmplies, the same symbol should be wed
for both singular and plural forms thus “10 amp (pot
“10 amps”).

4. Periods should be omutted from symbols An excep-
tion 15 “mn, for “inch, mnce omisuon of the period
would often result in confusion.

5 The symbol for a combiming form denoting & myk
uple or submultiple should be a single lotter Thus "y
for “micro-" “M™ for "megs " and 30 on

UIX IN PRINTED TEXT OF AYMBOLS FOR UNIT®

1 Set the symbol for a umt 1n roman type (not iteltd)

2. Use an abbreviated umitsymbol only when 1t (2)
1s preceded by a numencal walue or (b) appears in head:
ings of tables or in crowded text in which cases the symbol
ts enclosed n parentheses Thus "25 an™ “several centh
meten”  “volumes, in cobic centimeters®  “yolumes
(e v (an)”

8 Identify or explain any symbol that mught not be
tmmeduately clear fo the readers of the paper In some
cases {t is advisable to do this in a glowsary in the in-
troduction to the arucle

4. Use standard signs to ind) all math, lopers
tions with unit ymbols Thus indicate (a) muluplicanon
by 2 space, 2 center dot, or even X (b) division by 3
solidus 2 negative exponent, or the ordinary fractional
form (c) a power by a positive exponent, (d) a root by
a fractional exponent or 4/~ Thus dy am, “dy an”

ft .
or even “dy X an  “ft/sec,” “ft sec=* " or s ‘o™




TABLE 1
Sylels for wuils of rosararrment
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el » abaxp, sheool/ed
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b Wih prefrm, o, g
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TABLE 2—Continved
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NAMES OF PLANTS AND ANTAMALS
oo

§ Complete huome. A complest phant name shoold &
clude the name of the gema (in inta). the name of the
spedes (in inlla). and the abbreviawd designation of
the person who mamed the plant (in rocan type). (Far
exxmple: Oryre siive Limm) It s often dennble to sd3d
the common pame of the plant, and in some cares the
mme of the family (hoth In roman type). [For exanple:
Shores polyrperme Merr (mangeile), D!

othen are treated as synomym. 1f a qynonym b omch
wed, bt b custormary o insert it in parentheses after the

wd in thies, names of genera and
printed i Toman type. species are urmally

::u:on of Scinutific heme The scientific namoe, tn

0 the coormon nare, thould be when
‘h'thhﬁmmthnadh“ U-em e
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TABLE 2—Centinmed
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NAMES OF PLANTS AND ANIMALS
HANTS

1 Complete Nawe A coraplere plant pame thonld in-
chure the mame of the genn (in inlia). the nune of the
species (in inlis) and the ablwevhared desigmtion of
the perom who named the plant (In roman type). (For
cample: Oryza setmre Lizm.) It I3 often desinitle to 584
e rame of the plant, 20d in some cases the
mdlhhmﬂymhhmm)ﬁmm
Shores polytperma Merr (taguilel D
Heniloa rwstatnx Berk. k Br (ool m).F'ﬂ“mpnmt:
1f two anthon are invotred, some authorites prefer the

o e to “xnd")

Unformmately a plant may have recerved sevoral omn-
mon and sckentific mamyes. Where sdentific names differ in
sundard or commonly wed woeks, one b chosen and the

xre tested as synonyms. If a synanym B mmch
wed, it b customnary to imert it in parentbeses after the
acepeed mame. In am index, accepted e
Mhmmmmhlmmummny
mdhhdnmudmmmmm,cm
privted in roman type.

2 Necruity of Sclentific Nane. The scientific mme, fn

2 10 the common fume, thould be given when
th:yhmhﬁmmmmdlu,mme et
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will be understood by forefgn readen. For example,
Mamikot utilgstma 13 universally understood by botansts,
but the common name camoteng cahboy would be w-
intelligible to readers in mwost parts of the world. The
scienfic name may be endlosed in parentheses after the
common name. [For example The expenments desaribed
in this paper deal with the growth of rice (Oryza satros
Linn)]

3 Use of Common Name. 1n papens dealing with agri
culture, the sclentific name of a well known plant need not
be repeated. After the scientific name has been given once,
the plant may be referred to by 1ts common name in the
rest of the paper

1 Capltalbation. The generic name should be apt
talized, but the speafic name should usually not be capi
talized. There u good avthority however for capitaliding
names of spedes deraved from generic names, or from
names of persons. (Far example Acer Negundo Ustilago
Zeae Magnolia Soulangeana.)

5 Variety Name Capitalize the vernacular names of
plant varleties (Yellow Dent comn, Binocal rice, Carabao
mango New Era cowpeas) but not the latinized names
of varieties (Lathyrus palustris Linn, var lincanfolus
Ser)

ANDJALS

1 Complete Name In papen on roology ot one of fis
branches, such as entomology names of animals should
wsually be given in 2 form umilar to that used for plant
names. [For example, Agromyza destructor Malloch (bean
fly), Family Agromyndae Order Diptera Bubalus bubalis
Lyd. (carabao) Bovidae Egquus caballus Linn. (borse)
Equidae.] Many roological publications, however do not
fealidize scientific names.
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lUnoj&mNma\\cﬂ&mwnklnﬂ:olmhnh
mybcmuiwbydﬂrmnmmmn.mmpxm
acenaific pame may be ghven oaly at the heglnning of the
paper o it may be cmitted entirely (For example: Berk
shire swine, Hereford cattle, hors2, rabbus, rat, Bayred
Fiymouth Rodk fowh)

TOUTNOTES

1L Rejerence Numbers in Text. Footnetes perisining 1o
the text should be numbered comernthely (from 1 up)

should be placed in the text after the word o7 sentence
which the footnote refen. It b placed after & panctuation
mark it one occurs. Indicate the mpersaipt numeral by
typewtiiiung v dhare the line and pladeg a Y abhaped mork
wnder fr. Obweryc that these references apply to the texs
oaly tbuolations anploy & separiee senes of symbols or
vaperscrlpt letsens fox each ble. 1 spathematical formrabas

exponents kppeat in the text, are shoald be
t3ken to xvosd confusing exponents and footnote referene
traraleery.

2, Footnotes at End of Alomiscript. Footnotes should
bt be in the body of the text, the text shonld have the
teloronce wmmobers onty Foomotes thoald be typewnnen
Mhm{mmummmhm
loounamubretum)_m
be fndenced 48 3 pansgraph, and .
wript nonmeral m&t‘:ﬁﬂdby vaper

h:hebndydrh:mm{pumnheeubmin,m
3 shosild be put a1 the e of the text copy each

bexting the word “Footnoter,” tnckacd I 2 o sheer
Mnttbedﬁmmnryhudumhcﬂluumpod-

tom, on the typerenting machines, When peinted, each
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footnote will be inserted at the foot of the proper page.

Exception is made when a manuscnpt is belng prepared
for submlssion to a journal which requures that the foot
notes be placed in the text of the manuscripe. In this case
each footnote is inserted (doublespaced) in the text, be
ginning & new Line immediately following the lmne of
text containing the reference numeral, and the footmote
is set off by rules from the text materfal above and
below it

3 Misuse of Footnates, Use footnotes anly where they
are mndispensable. They are expensive and distract atten
tion from the text. A sentence 1n parentheses may olten
take the place of a footnote. Indude mportant matenal
1n the text omit jrrelevant material

LITERATURE CITATIONS

Citations to the hiterature are given 1 a list at the end
of the paper or 1n footnotes distributed through the paper
The method of handling text references to dtations and
of printing the citations differs in dewil in the varmom
journals. Editors and publishers may eventually agree
upon a uniform standard for atsuons. The stan
form should be one that can be easily handwritten and
typewntten, and requires no editorial marking for the
printer It should therefore avoid the nse of small capitals,
ftalics, and blackfaced type—all of which make extra work
for author typist, editor and printer Untl such & stand
ard is adopted, however the author must make his az
tions conform to the particular style of the journal in
which his paper It to be published.

1 Making a Card File In wnting dadons in the
library follow the exact sryle employed by your journal
and take time to check every item. Include the full tide
(with accents and other dlacritical marks) for your own



LITALATURE CITATIOND o

ﬁkm;nlhzrmohhemma-lpthmﬂy{ad::mﬁmo}
m'rhhpﬂminrndyhncrdmordhnh:

diations daring the revisons of the manuscript, and B
expechlly advantageous it the duations are to be numr
bered serfally throughout the artide. Finally the citations
are typewnitten from the cardy on sheets of manuacript

2. Verifying the Cltations. Verily each item in every
citation by going o the Lbrary or the reprint file and
looking up all the publicatiors. Many errory result from
fallure 1o check datiom taken from literatore lht, As
ach duton b chedked, male a dear notation on the
ard, so that doulr will not arise later. You must asemme
full repomibility for the acrumacy and completenes
o yoar citations. Although the editor may make minor
m& hlbe[mdtbedudanlom{(tkuykd

Joorml, he cannot be expected to coarect spelling
fguray, etc, o supply miwing data.

3 The Heoding When the duations are pinted at the
eod of the paper the heading “Literature Ched™ o
“References s ennlly employed. Only diations that xre
m:ﬁmwhhmmhﬂnﬂﬁhnﬂ
. t B covtomary to me the bey “Bibllogra;
hm«wﬂmﬁ:m;ﬁpﬂ]ﬂmﬁ
which ypeaalic reference to all the attiom b noe made
in the text.

4 Dkﬂthm[wTwMMD{rm
mhmmdhﬂhdm‘“}lﬁ
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widely used, with minor modifications, n sclentific and
techmea] literature, The first method has the following
advantages not possessed by the second. (c) Reference by
author and year of publication gives the reader the in-
formation he wants m the text and enables him to locate
the dtation easily in the alphabetical list at the end of
the paper or to use the list mdependently as a source of
Literature. (5) This method allows citations to be inserted
ar removed, during the revisions of the manuscript, with
out the necessity of repeatedly renumbernng the serie.
(c) Since the citations contain no small capitals, 1talics,
or blackfaced type they are easily handwritten and type-
written, and require no editonal marking

An editar or publusher may adopt for his jonrnal the
first method, the second method, or some modification of
either A contributor however must follow the particular
style used by the journal to which he submity the paper

FIRST METHOD

1 Text Reference to Citation. Reference in the text
to 2 dtation is made by means of the authors pame
followed by the year of publication in parentheses. [For
example Foster (1954) ] If the paper dted has more than
two authars, reference may be made by adding "et al”
to the name of the first. [For example Smuth et al (1956)]
Where the authors name does not fonm a part of 2
sentence in the text, reference is made in parentheses after
the proper word or &t the end of the sentence. [For ex
ample (Bailey 1952), (Allen 1950 Dodge, 1938 Thomp-
son, 1956) ] If reference 1 made to several papens pub-
Iished in the same year by one author the suffixes s b, ¢,
etc, are used after the year number the suffixes being
chosen according to the order of reference in the text.!?

» Where grester brevity b required reference to duatlons b made
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LAanjCim’ﬂ!dnﬁ.mmqpb
mwwmmﬂ:ﬂﬂg
They begin on & new sheet of paper at the end of the
uﬁdqbam;m:mmhadmgﬂmmzdmd."m

“The ditenom are arranged alphabetially acconding to
anthers hames, The authot’s name i typewritten flush
with the Jefthand edge of the writing, and second and

lines are fndented 5 spaces on the typewsiter
A mumber of papen by tbe mme smbor sxe listed ln
chronciogial order according to the year of publiaation

dih 1n phace of repetition of the author s name. In case
of wmltiphe anthanhip the pame of the fint author ow-
all tows the alphabetical snd e

fn the liszs b arder

Jourmals with mumbered polumes
Exch cition of a paper in 2 Jourmal nchodes the
Tollowing item.

{€) Surmame of author followed by 2 co end ink-
thak (For eample: Willam, R R.) If there are several
0ibor, ooty the rame of the frst by toverted, for
betuing. (For cxamphe: Gayoer W W mﬂﬁm'm“)
Dotz that  comma b required after the inverred inithaly.

A the O sre wembered
Aad the wext refcrymes ke dosged ¢ - wrally
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(b) Year of publication followed by a period. (For ex
ample: 1956) If several papers published in the same
yerr by one author are cited, the year number 1 followed
by a, b, ¢, etc, in the order of reference mn the text. (Far
example 1956a 1956b, 1956c.)

(c) Title of paper exaaly like the original i wordmg
and punctuation A period follown the title. Only proper
names are capltalired, except in Danish, Dutch, or Ger
man. Accents and other diacritical marks are added when
wed in foreign titles, (If extreme brevity s required 10
the citation, the title of the paper is omitted.)

(d) Abbremated name of senal publication in the 3p-
proved form. (See section on “Abbreviations of Period-
1cal Publicatrons,” page 100)

(€) Polume number followed by a colon.

(f) Page numbers The number of the fint page of the
paper b separated by an en dash (indicated by & hyphen)
from the pumber of the last page and the latter is fol
Jowed by 2 period.

Bucher W H. 1850. The qust of the earth Sdent. Amer 182 0F
3241 (The iwue number is given in parentheses after the
volume number I exch imoe by paged separately)

Hirtford, C G M. R Smith, and W B Wood, Jr 146 Salfoo-
amide chemotherapy of combined infection with infloen
virm and baderia. Jour Exper Med. 83 505-518.

Liverman, J L 1835 The phylology of foweing. Ann. Rev
Plant Physiol, 8: 177-210,

Morginson W ] 146, Toxic remctions accompanying penidilin
therapy Amer Med. Assoc., Jour 132 §15-019

Rhoades, M. A 1938, Effcct of the Dt gene on the mutability of
the a, allele in malre. Genetics 23 $77-397

Taylor D L 1942 Infloence of axygen tenson on respintien,
fermentation, and growth in wheat and rice, Amer Jour Bot.
29- T21-738
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Books

The copymight date (mmally on the revene of the title
mhmcdumcymdpuhlbﬂm.m[ouoﬂng
cnmplnmmmthziomud.

Makiwin, £ 1992 Dpumdc speen of blochemiry Iad «d, 56
P Cambwidye, Eaglands Crobridge Lohoohty Pros
Rijtm, W 3L 131 Principles of prowal physclopy 4ch ed 532

P Laodn. Greem 1t Co.
Mod R 3 E G D Nuomy md A P Hichaw 1957 Jego's
mrrml of Th ol Mabim

WiIfrme end WTkios Ca
Tefader G 1955 Nwdhom wnd mfecheminry 4% p. New
Tork: John Wikey aod Sooa
Moy W D aod B. Glamw. (F4) 138, A ywpocem o0 wmino
2l mcaboben. 1048 p. Baltimore: Jobos Hopkios Fros.
Yearbooky
An exmple ilmtrates the form meed.
Muthow, A T Y. Upnioe sed thadem. Minmls e
g LBl exbock
\m&;mnmbudummnhhy
Teans. The actual trme of he in the
Sumple—is wspally ooe or two yeans later than the period
covered by the yearbook.

Expernent statron bulleting

00 yolome number "hwfﬂrmh

Rath 0 A, H.T Eppeow. sad C. K Glbert 1991, ot
b wucic wneals b wolls ood. tdeninn.
Trper Sea Bal wp: Lgn, o Wyosing Agric.

Hedumm, G. L. 19, Sarrey of i
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blogeochemistry 8 The biogrochemiury of vertebrate exme-
ton. Amer Mw. Nat. Hist. Bull 96 1-554

SECOND METHAD

1 Footnote Citations. Footnote citations are numbered
consecutively in the paper and are referred to in the
text by superscript numerals. If other footnotes occar
{except those in ables) they are numbered in the ame
scries with the attions. A repeated reference is given the
number of the original reference. The supenscript refer
ence numeral s placed in the text after the word or sen-
tence to whrch the footaote refers. It Iy put after & punc-
tuation mark {f there is one. The superscript numenl 8
indicated by typewriting it above the Iine and putungz V
shaped mark in pendl or 1ok under the numeral.

Each foomote citation iy inserted as a separate line (or
lines) immediately following the line of text containing
the word to which ft refers. The footnote is indented as a
paragraph and preceded by a fall+ized humeral in paren
theses (or In some journals by a superscript numeral with-
out parentheses) It is eypewritten doublespaced and set
off by short rules from the text materia! above aad below
1t

For economuical compasition on typesetting machines,
many journals require that the footnotes be typewritten
on separate shects (as many as convenlent on 2 sheet). The
sheets bearing the footnotes are put at the end of the text
copy each marked with the word ~“Footnotes,” enclosed fn
a drde.

2 Citations at End of Article In some journals full
sized numerals In parentheses in the text refer to citations
at the end of the article. The citations are numbered in
the order of the text references, or are alphabetized and
then numbered.
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Journals with nzmbered volemes
}'axhdnﬂonol:;npuhapmmlindtdnlhcld—
oy ftems.
(© Reference mumber—follsired pumenal in
lsum:yaﬂ'iplnumﬂﬂ..u:udhgmlhtstyhu{th:
yourml.

(¥) Imitzals and remams of suther Iollowed by 2 commm.
(¢) Abbrersated mame of serial publication in inlic
type, mdscated by typewniten underlming with & mngle
sraight Line, follownd by a comma.

See section an “Abbrevhations of Periodial Pobiic-
thom,” page 100 “ote abo that many chemal joarmle
we the abbreviations green by Chemical Abstructs In i
“List of Periodiab Abaracted,” and tht mont medical
jourmls follow Index Aediews. Abbreviatons from
Chemrsl Abstracts are used m the examples grven below

(¢) Tolume wxmber followed by a commma, both i

blackaced type, indicated by underiming in pencil ar
ink with 2 wary line.

{0) Number of the first pege of the avtucle
() Year of pubhication of the erticle in parentheses fol-
lowed by a period
L Pum C
m(;)m H Deslmd F H Stram, ] Am. Chem. Soc, T8,
) L C. Secrwer, Phal. Mar, [7) 3, X3 (1945,
G L ¥ Riodeick, Frec. Key Soc. (Londas), ATV, 353 (1190,

()R W G Wrdad aad X R Corey 2. Krist
% B D. Wikdrom med &M Bacger L Chem. Phyr K‘;m

Books
In aiting books, the form shown by the §
ampks b used. b7 the followag ex.
O W Mwe, A Comprobcodv Treathe o
Thesrerin] Chemintry Inorpamic smd
9L w10, . L Laapxm, Greem xad o, Xew Tork, LY
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blogeochemistry 3 The blogeochemistry of vertebrate excre
thoo. Amer Mus, Nat. Hist. Bull 06, 1-554.

SECOND METHOD

1 Footnote Citations. Footnote atations are numbered
consecutively in the paper and are referred to in the
text by supencript numerals. If other footnotes ocrur
(except those m tables) they are numbered in the fme
series with the atations. A repeated reference iy given the
number of the onginal reference. The superwcrnipt refer
ence numeral & placed 1n the text after the word of xen-
tence to which the footnote refers. It 1 put after a punc
tuation mark 1if there u one. The supenscript numenl b
indicated by typewnting it above the line and puttinga V
shaped mark in peneil or ink under the numeral.

Each footnote citation is mnserted as a separate line (or
Imes) immediately following the lme of text continng
the word to which it refers. The footnote 18 indented a3 2
prragraph and preceded by a fullsized numeral 1n paren-
theses (or in same journals by a superscript numeral with-
out parentheses) It 13 typewntten doublespaced and set
off by short rules from the text materal above and below
it

For economical composition on typesetting machines,
many journals require that the footnotes be typewritten
on separate sheets (a3 many as converuent on a sheet) The
sheets beaning the footnotes are put at the end of the text
copy each marked with the word “Footnotes,” endosed in
a drcle.

2 Citations at End of Article In some journals full
sired numerals mn parentheses in the texe refer to atations
at the end of the article. The citations are numbered in
the order of the text references, or are alphabetized and

then numbered.
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choald shways begin wath the key word nnder which the
mame i entered alphabetiaally in the iy card an
Jague and other Library lists.

The sequence of wurds n the abbreviated pame shouhd
therefore folkow the rules med in the Unfan Lit of Senals
i Libraries of the Uited States and Canede. This refer
ence volume 4 arallable in most Hbrarier. With permir
Sy of the pabluher the HL W Tikoa Co. these rules
are quoed below

fa) A serial not published by a socrety or 1 public office
Is entered nnder the first word, notan artice (s, en the o
equivatent), of the hae: form of the titfe”

Ann. Rev Blochem,

i e Tk Aca & Py
Fot. Ry

The Joural of Prprriomtal Bikogy Jou. Expet, Bl

(8) “A veral poblihed by a soclety but having & dis-
tnatve dide, b entered under the ditle, with reference
rom cbe name of che wodety ~
A Jocael f Baaay Gublabad by

- Sery of Aaicn) Arar Jour. Bot.

and Englomrisg Xewy
by Che Awarkon Claestes] Soclety)  Che  iad
Sckemcn (paiched Kens e
by e Axerion Amo-
 te Atwnrowmt o
Schener)

nﬁxmdghmhm —
thtlz ol vach » publica-
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(9 L. F Flescr and M. Fler “Orpanic Chemlary  third editke,
D (.‘.Hn!hlndCo,Baton,lIn..l%d.pm

@) R. D Evam, “The Atomic Nucten,” McGraw-Fill Book Co,
New York, N Y, 1958 p. 802

{f) W Heltler “The Quantum Theory of Redhation,” Carendon
Prm,Oﬂoxd,lnghnd.lW.pp 216-2%0

Yearbooks
The following example illustrates the form used.
()N B Melcher Minerals Yearbook 1948, 751 (1948).

Expennment station bulletins

In citing expenment staton bulletfns and other myues
of serial publications bearing an individual number but
no volume number the form shown by the following
example s used.

(1) H. B. Vickery and G W Puches Conn. Agr Exp. Sta. Bull,
2 (1983).

ABBREVIATIONS OF PERIODICAL
PUBLICATIONSY

In prepanng literature atations, the author should
base abbreviations of serials upon a careful study of thost
mcdbyrhcpubhadoninwhlchhhpapcrluobcpdnwd.
Capitalimtion, in particular vanes In different journak.
A uniform style must be used throughout a single bib-
liography

The rules given below are intended to make it as exsy
a3 possible for the readens of your article to look up the
literature references in the library

1 Beginning with Key Word in Library Card Cata
logue The abbreviated name of a perrodical publication

= )itz Margaret C. Shieky, of the Floc Hall Library of Princetos
University helped in the prepanation of this section.
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thould always begin with the key word under which the
pame b eatered alphabetially in the library ard ata-

The sequence of werds i the abbrevated moe thould
therefare fallow the radey used 10 the Unron List of Serals
tn Librercs of the Unted Stetes and Canada. Thi reler
ence votwme 1 avallable in most Hbraris, Whk permb-
tion of the publisher the HL. T\ Wibon Co, these rales
xre quoted below

@) Awerial not publivhed by 2 soccty oc a pablic office
b entered under the Byt word, not an artice {8, an the or
equiralent}, of the Latest form of the dtle”

Azznal Kerdew of Kixchostery Am. Rer Boche
i ber Pk Ao & Phyek
The Brastal Rarcler

Bat Rev

Jox. Exprer. Bl
(3) "A rerial pablivhed by a sooety but baving s dls-

tinetive e, b entered omder the dtle, with reference
troes che mee of the sodety *

w(qn'm)m‘h’mmprmdmd&dl

we entered under the finst word, pot #n antide, of

\hhn&umdhmdmm_

Thix rule 2pplics 1o publications of & rocrety an asons-

W;I; 7 a enshitubon o 3 wnroersily
mne of the sockcty (or other arganiration) &

n&wdﬁwﬂ:dmn;mﬁ
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tion, the reader will naturally look under that name fn the
library card catalogue, and so will easily find the publiaa
tion. But if the word “Bull, “Jour,” “Proc,” of
“Tran,” is placed at the beginning of the abbreviated
title the reader 15 likely to waste much time searching
in the library catalogue under that word,

If all authors and editors would adopt this library rule
and adhere to it consistently they would ave ther read-
ers much loss of time

Aademls dea Scdences, Parhs.
Comptes Rendm Acsd. des Sd Par,
Compt. Rend.
American Chertteal Soclety
Jowrnal Amer Chem, Soc., Joar
American Medical Assoclation.
Jourml Amer Med. Amoc., Jour.
Cambeldge Philosophical Sockty
Cambridge Philosoph.
Soc., Proc.
Deutschs Chemischo Gesellachaft,
Berdchts Deut Chem. Geseliach,
Ber
Natiooa! Academy of Sclences.
Nat. Acad. 5, Proc.
Totrey Botandaal Club,
Buletin Torrey Bot. Club, Bull
U S. Burean of Standards.
Balketin U S Baur Standands,
Bull
U S. Burean of Standards.
Journal of Research U § Bur Stacdards
Jour Res
8. Burean of Standarde
v Tectmical Papers U S Bur Standards,
Tech. Papers

(d) “Learned sodietie and academies of Europe, other
than English, with names beginning with an adjectrve



“Collegts and tmiversities bavlog a grographial
dfgzpntiouuem:atdmﬂﬂ'h!m‘dd*oty wate,
o cvaniTy contained ln the dite”

() “Otserratarier, boanial and oblogial gardens,
€tc, pot having a disdnctive pame, are entered wnder
the namne of the place tn which they are located, unles
they are affiliated with a univendty in which ease they
are entered wnder the name of the onfversity ™

2. Using the Originel Language The vermacular thoald
be oo, not 3 tramlavdon. Ju a5 one Jooks for a book by
Fellx Klein under Klem pot under Smefl or Little so
wmust ooe look Lot the Polh acsdemy under its Polbh
nxme xnd ose (¢t in printed cditations even though one an-
oot progounce {t

T Lund, Otmerr Hdﬁ;ﬂwdhw
o Land
Do not s A Jov Akl or Accad.

3 Avoding Extreme Brevity Abtreviation of words-
];rﬂmhﬂydtheﬁmmd—ubmldnmhemﬂdmo

In soch cisas 13 “Ann, “Biol,” o “Geul,” when this
b the finit word, cither the rest of the ttle should be wric
€010 &1 to leave oo donbt as to the language of the dile,
oc che the first word shonld be written in full. *Analey”

Anmlen,” ~Anmab” and “Anren) we frapsit ko
ol Sison might be dther French

Cue Amer Coce. goc, Jooss mec LA C. 8.
Duk\'ﬁ.LTtm.\l-aI-lA.T M
U Opeic. Soc Amar Jowx, met] O 8. 4.
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tion, the reader will naturally look under that name in the
library card catalogue, and so will easily find the publia
tion. But if the word “Bull,” “Jour,” “Proc,” of
“Traos.,” is placed at the beginning of the abbreviated
title, the reader u likely to waste much time searching
in the library catalogue under that word.

If all authors and editors would adopt this Hbrary rule
and adhere to it consivently they would save their read

ers much loss of tume,
Acudemie dey Selences, Parla,
Comptes Rendm

American Chemical Soctety
Joarmal

American Medical Amsocation.
Jourpal

Cambridge Phllasophical Sockety
Proceedingy

Deutache Chembsche Gesellschaft.
Berlchte

Natiomal Academy of Sdences.
Proceadings

Tarrey Botanical Club.

Balletin
U S. Burean of Standards.
Bulletin

U §. Buresu of Standards.
Joarnsl of Rescarch

U S. Burean of Standards.
Technical Papers

Aad, de S Pari,
Coept. Rend.

Amer Chem Boc, Joor
Amer Med. Amoc, Jour

Cambedge  Philosqk
Sac., Proc.

Deat. Chem. Geselirch
Ber

Nat. Acad, 5cl, Proc.
Torrey Bot. Club, Ball
U S Bur Standards,
Bull

U 8 Bur Starduds,
Joar Rex.

U S Bu Standars,
Tech. Papers

(d) *Learned soacties and academies of Europe, other
than English, with names beginning with an sdjective

o
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AXIZIVIATIONS OF FDUOGICALS
9 Series Aumber The series number should abwan be
given, Inaddition 1o the yolume number and year momber

i cane the set fs pumbered in serles
Fhfiowph. g, sr 7 ev Philomph. Mag. 7}

s it hatasd R 238

st i

Erw:twmxmmmtm:::x

ittt il

10 List of Abbreviations. The followng List shows some
cammon sbbroyations of words in the pames of perfodicaf
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4 Including All Important YWords. All important words
should usually be included in the abbreviated ttle. The
abbreviations consisting only of “Ber,” * " “Compt.
Rend., etc n the journals published by the Amenan
Chemical Society are too short to be understood without
reference to the key gven by Chemucal Abstracts In it
“List of Perlodicals Abstracted.”

5 Omittng Articles and Prepositions Articles and
prepasitions may be omitted when their omission does not
lead to obscunty

But ute Soc. de Biol, not Soc. Blol, for Sockité de Blokgle, 1o erold
confusion with Socktd Blologique.

6 Names of Places and Persons. Names of places and
pensoms should not be abbreviated.

Cambridge Phllosoph. Soc, Proc.
Frunkdin Inwt, Jour
Liebigh Ann. 4. Chem.

o, Paseur Boll

But note that Amer (for American) Brit. (for British)
Deut. (for Deutsche) and U § (for United States) ure

commonly sceepted.
7 Eduor's Name An editors name thould be avoided

unless it 1 in the offical dtle.
Use Ann. d. Phydl, ser L or Ann. d. Physik 2] not Poggendory

Annalen.
But Plilkger s Archiv is correct.

8 Part, Section or Division. When publiations of an
institution are organized in parts, the sectfon or divislon
designation should be included.

hcnt.Ahd.d.\\'lmn..Php.luth_leBu
Alad, d. Wisen, Wien, Sliz. Ber 2A
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ANSRIVIATIONS OF FIRIOCICALE

Wm m. A TIIT R II . LLISPERLLE
i1 i
i TN RGN
1
mm : m Ermmtthmmrw:::a
2 wmwm
15 mitinidalinlnie
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Gealoglache Geol.
Gesellschaft Cosetinch. Prychologiaal Prychol
History Hint. Poblioation 'M""‘L
Industry Indoe
Instltute Iost, RQ ey g
Intemational Intesat.  Rendm Rend.
Jabrbuch Jabrh, Repoxt Rt
Jebresbericht Jabresh. Research Rev
Journal i:: Beview Rev
quine Revue
Mathermatia Math, Rivsta f‘u""
Mechagical Mech, Royal Roy
Medial Med Sclence Py
Medicine Med. Sclentific
Monogpbe Mooogr  Sclense sd.
Monthly Month, Service Sery
Yorphalogisches Morphol  Soctety Pl
Merphology Mopbol.  gytlon s
Natfona] Nat.
Natural Nat. :wm g:
Nemrology Neurol. ’,; Jl T
i’-r.!mlngyw Pathbal, Transmctions Traes.
Pharmacolegy Plarmacel, Tropledl Trop-
Philosophical Philosoph- United Statey us
Phyzlaal Phyn. und o
Physik Phyrk Verbandiungen Verkandl.
Physkalische Physikal Zetachrift Ztachr
Physiological Physel ~ Zetmg 2
Physique Physiqoe Zentralblatt Zentralh!
Politieal Polit. Zoalogle Zool.
Proceedings Proc. Zockogiecher 17{:

ABSTRACTS AND QUOTATIONS
ARSTRACTS

1 Form. Reference to & ated publication should usmally
bemldemtbefmmofmindlreaquoudonornhrkf
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ahetrics tnt 1ires the discomion P d in the

z.CmIiLAhvpmcn&hiurﬂmnkmdmh
from publacation

3 ;‘mmAdnﬂmnlad:nﬂdemudoncdm
appeat in your literature ated or in 2 footmete.

4. Punctuation. Indirect quotations should not be e
Qosed in quotation marke

QUOTATION

publicanon-—not from oue that has repro-
doced the materfal. 1n books the mame of ihe copynght
twner il be found oo the i pagt er it yerene. In
periocicals bt will be found oa the tie page, the fom
pege of toxt, under the dile headmg, o on the front cover

When wmting to the copright owner 121l bow you whh
to me the material and identify it deardy Far a book,

and page nunber identfy losrakom or able by mum
ber and text pmteral by bepmming and ending gt
fwnjouxm].pteth:}wmldﬂe.mlmmmc
aumben, sttide tite and wothar s name Sdemity i
wmmmh&mmbh
)

er\\‘bmmmmm they
MhmhqmﬂmMuMhmn
'TF—TMMHW&:MMM@W
mlwhlhthn.hdudh;aﬂdmﬂld?ﬂ&,&w
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al markings, @pitalization and punctuation. Carrections
or remarks wserted by the one who quotes must be placed
1n square hrackets [ ] Omisnons must be indicated, by a
seies of four widely spaced periods. The author should
carefully compare the typewritten copy with the original
printed matter each time the manuscript is copled.

3 Short Quotations A short quotation should not ap-
pear as a scparate paragraph It should be enclosed in
quotation marks and included 1n a parsgraph of your
manuscript.

4 Long Quotations. A quotation of mare than five or
nx lines should be given as a separnte paragraph. Quots
tion marks are omitted, and the quotation will be printed
in smaller type than that used for the text.

Each quotation that 1s to be printed in small type should
be typewnitten upon one ar more scparate sheets of paper
that are numbered consecatvely with the text pages but
bear no text material The method of prepanng the copy
is as follows When the place is reached for a long quota
tion remove the text sheet from the typewrdter and begin
the quotation (doublespaced) upon 2 separate sheet num
bered as a new page. Finish typewrdting the quotation,
using as many sheets as necessary and numbering them a3
manuscript pages. Then put a new sheet of paper in the
typewriter and continue with the text.

“Thus method allows the article to be composed economt
cally on the typesctting machine, which will not set two
different sizes of type in one operrtion. If the manuscript
is not prepared in this way the compositor must handle all
of the copy twice and neecdleuly waste valuable time.

It #s emential to mark clearly the sheets bearing quot2
tions, This may be done by writing the word “Quotation ™
endlosed in a arcle, in the upper left-hand corner and
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h'hsilishtpcndlllncdcmdr[uﬂhﬁmnx{no(
the qooced materfal.

5. Quotation TTizhix & Cuotation, Ust tingle quotath
rarks for 1 quotation within a qrotaton-

ACKNOWLEDGMENTS

of belp received from othen shoold
be made with smpliciey and et Au effzstre admowk
edgment may be very embarmasing to your aitic or ad
vucr It fiting, of coune, thar mention be made of
soggesions, cutichum, or other formy of help thar you
Bare recens ed, bug this should be done in an xppropriate

wap

The focm of acknowledgroent and its place in the paper
1hoald be determined by the tsual practice kn the fourmnal
1o »hich your artide 15 to be publithed. Acknowledgment
£237 be made by a baied statement appeating in 2 footno
0 the title of the arvde. The form for o theris may be
“Prepared in the Deparment of ander
the direction of Profesor —~————o " ¥

chan e advivex bave belped, menton of the fact

may be made 1n the [otm of footnotes in the par of the
Paper concerned. Anotber saltable place for scknowled
ety 1 0 the introduction to the paper Som
m@lﬂmwnlmmd&milmw’m
before the literarure cited.

ANALYTICAL TABLE OF CONTENTS

Ahbough the outime will not be
P‘hﬂikhumlmpmmm_(.)h‘u’mhm
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a2l markings, caprtaliration and punctuation, Correction
or remarks inserted by the one who quotes must be placed
1 square brackets [ ] Omussions must be mdicated, by a
serles of four widely spaced periods. The author thoukd
arefully compare the typewnitten copy with the origiml
printed matter each time the manuscript fs copred.

3 Short Quotations. A short quotation should not 2p-
pear as a separate paragraph. It should be enclosed in
quotatzon marks and included in a parsgraph of your
manuscript.

¥ Long Quotations. A quotation of more than five or
s1x lines should be given as a separate paragraph, Quota
tion marks are omitted, and the quotation will be printed
in smaller type than that used for the text.

Exch quotation that fs to be printed in small type should
be typewritten upon one or more separate sheets of paper
that are numbered consecutively with the text pages but
bear no text material. The method of preparing the copy
is as follows When the place is reached for a long quotz
tion, remove the text sheet from the typewniter apd begin
the quotation (doublespaced) upon a separate sheet num-
bered as a2 new page. Finish typewnting the quotation,
ming as many sheets z necenary and numbering them =
manuscript pages. Then put a new sheet of paper in the
typewrdter and continue with the text.

This method allows the article to be compased economi-
cally on the typesetting machine, which will not set two
different sizes of type in one operation. If the manuswenpt
i3 not prepared in this wy the compositor must handleall
of the copy twice and needlenly waste valuable time.

It s enential to mark clearly the sheets bearing quota
tions. This may be done by writing the word “Quotation,”
enclased in a cirde, 1 the upper left-band comner and
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HEADINGS TN THE TEXT

1 Styles of Headimgs. The azalytical table of catents,
dsaibed in the precrding section, should be wed a1 the
tash for making any desrable revisions of the headings
dnt appexr In the text and for fndicating the rank of the
tﬂﬁngxbm:hewbd}rbkndlhtmhywd
beadingy shoatd be avokded dnce it confuses rather than
akdy the resder

The beading “Abstract” i omitted 1f the absract » to

Cied™ b conveniensly peinted in foll caprals of the
wnaller type wed for the attons.

In the peeparatson of books, it is often necewary to e
speoal sy of beadings, For texibooks, boldfaced head-
ingy (ixdicated by undenomng with a wary line) are
groenlly preferred becawe they make the topia stand out
distmtly

Most journals, for rexwom of economry and appearance
e xmall capitals and malics of the text type for beadings.
Two mterm of graded bradingy that are in common we
are decribed bdow Both are pleaung to the eye, and
‘wmmm&mhnm

bon.

2. Jowrnaly Using Center Heodings and Parograph
n g Mary joarmah, evpeenally those with only one
ol ofeype om e page, woe both cxnter headings xnd
P;:F‘Phndthnd.tng\,ntbvnhmwm

Satihrida Conter headrs » owyr-cos
Y Sebbeadu Peruproph mis hoads dn bewer-coy
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g the final revisions of your paper especially in prepar
ing correct headlines. (5) It helps anyone who reads your
mantscript with the object of cnbanng it

2. Form. The outline that follows will serve as an &x
ample of an analytical table of contents. The ranks of the
headings for the various drvisions of an article shonld be
mdicated in the table of ¢ by graded indentations.
Note that the prinapal divivions are begun flush with the
Jefr-hand edge of the writing; the subdivisions of the pdn-
apal divisions are indented 5 spaces on the typewriter and
smaller subdivisions are indented 10 spaces.

Indicate properly the comparative ranks of the topics
If two topics are logically coordmate, do not make one
topic subordinate to the other On the other hand, «f one
topic is logically subordinate to another do not give then
equal rank.

[Example of analytical table of comtemis]

CONTENTS
Abstract I
H
Materials and Acthods 3
Flng s
Calture methods 4
of climatic 4
Experiments sud resalts [
Plant ylelds 7
Cltmatic data s
Discasdon of resuls 10
General 0
Relstion of ylelds to clfmatic conditions n
Temperatare 1
Ralnfsll 3
Ersporaion ”

Literature dted



HIADDNGS IN THE TIXT m

Each of the subkeads stbonld be indented 53 2 paragraph
{umlew It Follows a mam heading), typewritien in fower-
ave ketten, underlmed for ialia, and followed by a pe-
rod xnd two hyphem (em dath). The fxt word and
Pproper namey shoukd have capdtal inftfal,

Secondary subbeads should be avolded wherever pos-
alble. But i required, they should be preceded by Arablc
parcntheses

mamner 23 the subbeads, but without und
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The mun headings should be typewritten In apuh
a3 center headings. It 1 better not 10 underhine them on
the typewriter The editor will undencore them with two
lines to indicate small caps, or will write “1c” in the

kg,

The subheads should be typewritten as center hexdings
in lower-case letters and underscored with 2 single hne to
Indicate {talics. The fis¢ word and proper names should
begin with apital initials If only two ranks of heading
are needed, the center subheads should be omirted, and
the side beads described below should be employed 10
atead.

The secondary subbeads should be indented as pard
graph side heads and underlined to indicate wabas. Only
the firt word and proper pames should have caphal Ink
tuals. A period (or in some journals & pertod and a dash)
should follow the side head, and the text of the paragraph
thould begin on the same Line.

3 Journals Using Paragraph Side Heads Only Many
journals with a twocolumn format use paragraph side
heads only as outhned below-

Main Fesding® PANACRAPE £I08 BEADS DN FWALL CAF3—

Subberds: Farograph side hewds in kwir-cau ltalics
‘ 7 Subb (1) Paragraph sade howds m Jower-case roinsn -

Each of the main headsnge should be indented ar &
parzgraph, typewntten m cxpuab, and followed by 8
period and two hyphens (em dash). The edhtor may mark
the heading ta indicate that only the first Jetter is to be
printed as & {ull capital {three underline) and the rest
a9 small apitals (two underlines) even though proper
nouns are induded. Or he may write a marginal note (0
this effect. The main heading is follawed on the same line
by a subhead (see below) ar by the text of the paragraph
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Trtouc malsiitsns amd #cchtics ¢f water [or seiutions of
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Chapter 4
TABLES

1 Importanee The first step in the analyshs of expen
mental data is to arrange them in the form of tables. Thn
part of the work may require a great deal of study before
the best scheme for bringing out relations 1s found. Txo
general types of tables may be needed. (a) those wihich
contain the original data induding actua) observations
and measoremens, and (b) those which contamn derived
data, bringing out special points and concluvions. For a
discussion of various kinds of tables, see Worthing and
Geilner (1943) A large part of the work of nterpretation
of the data will have been completed when wellarranged
tables have been made.

2. Urity Each table should be a unit. A table 1 & short
cut means of presenting facts to the reader and a table
(like a sentence, paragraph, or article) should present one
subject with dsunctness. Do not attempt to bring out in
a single table several comparisons of very different kinds.
Very large tables are likely to be confusing

3 Clearness. The form of the table should be arranged
to secure greatest clearness. For each kind of comparison
of data there 13 usually one form of mble that brings
out the comparison most clearly and systemadically In
addition to the absolute figures represenung orignal eb-
servations, the table may indude percentages, ratios, to-
nal, averages, cte. the latter are often of great value in

com ns.
m;h:gmﬂpag:;y atem in the table muse be cheched
for correctness.
m



TAMLEY 11s

3 Ecomowry Since tables cost much more per page than
znmm—hl.‘tqdnuldhemcdonlywhmnccdcdmd

acid ot 29°C. Refurrace
eolfarkc acld®

10073 | 013 o
17 | oo

1A% | 1692

4381 19

s |2

102 | 4

S ELEE I L LEL LI

8
P T

Duns frem Emore, K. L, C M. Mascs, aad ] HL

ood “ acd i aquens ixtion at T1° from
Tepor prowmre mtameromeaty. Amet Cher. Soc, Jeur. 68 25232532
Dot e made rily large. For a 1

picedntd be daigned, if pondble, to fit within a
Wcmmmmwhmmm“
olumn heads of the table small A cotumn it 1 oot be
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devoted to only one or two entries, to 2 repetition of the
same entry or to data that may be easily calculated from
dat in another column. Such cses @n wsrally be cared
for in foomotes or in notes following the ttle.

TABLE 4
Distaxces progressad at difcrens times by thres strains of Kewrs-
£99ra razss prowing on sper madive coulaining o limiting
comcentratiog of [(+)heucine (0.0075 wy/ml)

DETANCT COTEXES
o
Proomble! | etastacrm t | Leaciacs

L ~ - -
000 0 0 0
045 40 n

097 & 435

100 51
147 140 7

152 3
188 122 95

198 o8
147 123
131 246 2

RN u7
310 148

*Duta from Ryan, F J,and J Lederberg. 1946, Reverse matation
and fon fn eucin Newres pors. Nat. Aced. 5o, Proc. 32

163173

6 Six The table must be complled so as to £t the
page of the publication. On a two<olumn page, tables
may octupy a single column, or if necesmary the full
width of the page.

The space that a printed table will require may be e
timated by means of character counts (page 62). As an 2p-
proximation asume that in the B-point fype used for the




TAsLE 17

hﬁ,amubkvbacarenchurmpahmimnl
tnch and 7 fines per vertial Inch, a1 in the 6-podnt frpe
mdhlh:hﬂ!h&d:tbatmﬂchmmpdm
sontal inch. Alowance must be made for space between
colummng equal to at Jeast 2 drpractert.
Whep Large tables are required, the method of handling
TAWLE §

Weom wandcr f shemrnc det o sondy whih firms n (rac sud smads wciid
e oy gnct frvms Bighd ot of DT MUY X sy N2

o il X aa DN
L 2
— i
iRy Pote fary
= Yy
276 (1) X Bl 152 44 0o 48 1.8
0 X ro n ez » 14
4“8 B x 0 02 jiid 61 m ter
AN @ XA 14 « 59 a XY
DI DX BHD) 36 n 42 b 1.3
1S N X OHD ns "% g6 1B 1.20
A4 (1) X A 13 » 14 Qi1
s xsHE 1y 2 14 niim
Data trom Rhosdes, M, M. 1955 Efiact of the DX prae oo the
by of fit & Al m pmise. (ot 13 313301

1 Mexn sbeerved rado, LY theorsial, 150,

pu-fb}eu:hep(lﬁtﬂnbuund‘byunh‘uhwm
type the emall sire owed for book and periodioal work.
i thb mcthod fafls, the table may be spread acrou two

page-
A Loider thould oot be vaed tmlew It b abwolutely un-
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devoted to only one or two entnies, to & repetiton of the
aame entry of to data that may be eaily calculated from
data 1n another column, Such cases aan usnally be cared
for in footnotes or In notes following the ditle.

TABLE 4
Diriexces progressed at d{ferens times by thres sirains of Newrs
Spors crasss grewing sm apar mabinm conleiving « liniBng
comceniration of -+ Newcine (0.0075 wig/mi)

TRETANCE COTXRED
= -

’m’lumq;x_[ Lenclaries
sz P - —
00 0 0 0
045 P 2
o7 I i
100 5
147 140 n
18 ]
188 12 g5
198 ]
247 1
2 5t 245 122
30 w
310 s

* Duta from: Ryxn F )., and J Lederberg. 1936, Reverse toutation
xod adsptation fn Jeocintles Nesrespors. Nat. Acad. Sc, Proc. 52

163-173

6 Sizr The table must be compiled so as to fit the
page of the publication. On a two-column page, tables
may occupy # single column, or if necowary the full
width of the page.

The space that a printed table will require may be es
timated by means of character counts (page 62) As an ap-
;n-othdon.mmetha:[nthe&-poiuttypeuudfanbe
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bb&gmm)w&mmmm

The text thonld be contmned an 2 fresh sheet of prper
An ahrrmatire method b @ typewrite 2 ote do the
thmd:nr;inndzphnehrdxahk(furcmplc.

TAMLE 7
T o microbadericd ond cheicnl wahad [ Laerminisg
-ﬂ'-‘%"h nd (fut of prosme of €3 2 welglt of crle-
byt doviag kydraiys f groieis

)
} pwot | po | ot

B Joex 29 | 2: |10
Boet Nrert f2h 1 | 2m

anzn 1%
Cavs 20d macrome (zu 24 | 24
Casecn a0 pratroom ‘,bjz‘” 218
Caress o= warch |“’(z“ P

Dx trom Lymws, C AL, Q. Moriey B Briter, §. Woord, ad
eacrobmiogica) detenringtion

T Hie 146 The of art ‘e T
Jor Bl Chem 166 161171

1 Prosets coctent airaiewd o pltregn corent X 6.3
1Dt modecrc Gises valas et corracted for raofstire and sb

“Insen nble 1. fnkh typewnzing the page of
. and tben (ypewrite the fable by fudf on the next

IO pAge.

3.0 pew and Ruled Tables, In open tabl at
are ombeed and barirontal ratey are exther amutied en-
trely of oaly three are aaed—one abore the columtn begd
o, xnother bedow them, and a third at the botton of the
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avoidable. Folders not only are very costly but are un-
wieldy for the reader and are likely to be torn when
handled in the library

7 Large Tables in Manuscript. If & table requires a
larger sheet than that used for the text of the manuscript,

TABLE 6

Avrape dry weight of tops and renion coniend of meiss groew is
cxdiary solutions comitiaing veriens concetrations o sedivm

selenits or seleniferons Astragalns exiract
J AYE, BT WT OF TOWS LriTe CONTINT
CCLINTONM 1% CULTTIR
socTmoy Soium ] Sodiem | Aminim
sicats ertmct | sebemts | eomot
= rems frem; He e
0 136 136 0 0
1 128 128 49 566
2 108 1R 2l 1Hn
5 068 068 103 1912
10 o4 03 4} 2533
20 019 020 35 N5

Data from Trelcase, 8. F., and S. 8. Greenfiedd. 1944 Infloence of
plast extracta, protelns, and amino acds on the accumulstion of seke-
nium in phots. Amer Jour Bot. 31 630-618,

the sheet may be folded and mserted in place as one of
the manuscript pagen.

8 Each Table by Itself on Separate Page Each indl
vidual table should be typewritten on a separate sheet
of paper without any of the text on the same page. This
{s necessary to facilitate typesetting

When tiy place for a table 13 reached in typewriting a
mamne , the text sheet should he removed from the
typewni.er (no matter where the typewriung ends), and a
pew sheet should be inserted. Only the rable (induding
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h:baﬁ:gmd{mmotu);hm]dbemumonlhhm

The text should be continged on 8 fresh sheet of paper
An alternashe metbod i to typewsite & note in the

hﬁhmdmghaukphmhzh:uhh(tammpk.

TABLE 7
Compurioes of sebcrrbirlerioal emd chencical mathed fov deberaciaing
Mdﬂdﬂ#md-ﬂ-ﬁu.{.&.
ety dwwiag bdreiyris of prodein

Data frem Lysos, €. 3L, O. Mashey B. Botlr 3. Weod, apd
ncrsblologianl deterraination

f e M6 T of amfoe wcidy, TXL
Mriomize Jow Fit Chem 166 161 171

Moty comton alodiated 1 sfropre catent X 625,
1 Deice wosbeetrac camern] vabors mot eorractad for molarre 1ad s

“Tmert ble 1), finkth cypewTiting the page of
-ﬂn-ndmmmugmumb“wmmmm‘*
mansnt page.

Y Open and Ruled Tablex. In open tabley, vertical rules
ot amitred and horizootal rulet are cither omirted en-
terely o7 only three wre wed--one abose the colomn head-
g, anacher below ther, and a third at the bocton of the
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avoidable. Folders not only are very coady but are un-
wieldy for the reader and are likely to be torn when
handled 1n the library

7 Large Tables in AMaruscript If a table requires a
lasger sheet than that used for the text of the manuscript,

TABLE 6
Avrtge dry weitht of teps and aciexinm coniesl of meiss (rews i
oWlurs selutions combaining veriens cowcsxtrations of soliwm
selewiis or seleniferens Astrapelus extrect®

10
0

* Data from Trekease, S. F., and § S. Greenfield. 194 Infloence of
plant extructs, proteins, and amino acids on the scoumulation of acke-
nlam iz plents. Amer Joar Bot. 31 630~633.

the sheet may be folded and inserted in place as one of
the manuscript pages.

8 Each Table by Itself on Separate Page Each indf
vidual table should be typewritten on 1 separate shect
of paper without any of the text on the ame page. This
iy necessary to faclitate typeseteng

When the place for & table {5 reached 1n ypewriting a
manuscript, the text sheet shonld be removed from the
typewriter (o matcer where the typewniting ends) and a
net sheet should be inserted. Only the table (including
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h:badingln“oomom)nhmldbewhtznmthhshm

The text should be continued on 2 fresh sheet of paper
A-dmm&vemedndhwtyptwnt::min:he

ld:.hmdmrginn;h:pln[mm:utﬂe(lammple.

TABLE 7
&-pb-q-bduquu_u.ﬂf-w,
cttionins, ud cfect of prescace o €n owel weighi of e
kydrates dariag kyiralpls of proieis

[—

ot | pwr ot | g oot
Boddlwat 1m |22 |24
B e i |anlam
i AR R
Coocm 224 wmcrom ra | z2al2n
Concm sard rabimcns 14 |23 | 146
Cracta 12d sarch 248 |28 | 2@

Dea from Lymea, C. M 0. Momiey B. Butlec 8. Woed, and
¥ Bale 1944 The microblolegical deteruiation of amdos ackds. I
Mebonine Joor Mol Chem 168 161 171

1 Pratein, cowtent caloatatrd e altrogen comtent X 625

2Dks waelertric canrin vakors mat crrected for mobstare sad mek,

table 17, finkh the page of manu-
it and then typewrite the table by inell on the next
Eaauript page.

9 Open and Raled Tabler. In open tables, vertsaal rules
are omitied and horimntl rules are elther ormtted ep-
tlrely or only three are macd—one above the column head-
o1, 2nother belaw them, and a third at the bottom of the
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table. Ruled tables have vertical rules and often addi
tional horizontal roles in the column headmgs.

10 Style Sample tables of 2 common style are shown
on pages 115-119 The suggestions given here refer spe-
cifically ta eables prepared according to this style. But
since the style varies in cifferent journals, the author
should study the ables m the journal in which the paper
is to be published and should take care to prepare the
tables in the proper form.

11 Heading of Table The tables are numbered coo-
secutively in each article. The word Table " capltalired
and fallowed by an Arabic number appears as & center
heading in 8-point type. The legend, or dexaiptive ttle,
is centered above the body of the table and printed fn
§-point itahis oaly the fist word and proper names have
caputal smtials, It is eypewritten doublespaced and under
lined for italics.

The legend should make the table self-explanatory It
should be concise and specific, but broad enough to m
clude all the data in the table. The important words
should be placed near the beginning, so thet in a series
of tables the subject of each can be seen at a glance.

12. Box Heads, In the examples sthown 1n this chapter
the box heads, at the tops of columns in a table are
printed in 6-point small caps aud the secondary heads jn
6-pomnt lower-case type. (Many jourmaly, howerer use 8-
point lowercase type for both primary and secondary
column headings.)

13 Units of Measurement. Unuts of quantity are grven
below the line under the box heads and are printed In
6-point 1talia. (In open tables such tmits, preceded by
commuas, are given in the column headingr)

14 Body of Table Columns consisting of words In the
body of the table appear {n ordinary type Figure colurans
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s7e tligned oa the right, reading colamas, on the Jit.
wdmmﬂgnud&ommﬁalmluum
13 €0 rpace; dectualy are aligeed, fgures are centered m
colmn, Omissons are {odicated by blank spaces, and
the reasons for omiwlon of mporumt date are
I footpores. The body of the table is prnted in Bpaint
17pe, either on 10-point base (in the examples given in
Md&mmmwmﬂnm}mmhwhh-
twecolumn page)
IS Footneter, In the exxmples shown in this capter
footnotes to tables are indicated by mesns of
stndard footnote reference marks (* + 1, § etc) placed
after the words or the numbens to which the footnotay
refer Many joormls, bowever indicate footnotes by
means of saperscript lower-case lettery (* * ete), placed
#fter words ez befors numbers In the able. The loottotes
are typewritien en the manusipt theet bearing the table,
Exch footnote b preceded by is symbol or supersaipt
berter Some journals indent each footnote as a separate
Fangraph othérs run them all into a single paragraph.
16 Hortwmusl Rulet. Additional horirontal rules in the
body of the mble should be svoided, since they increase
the cont of printing. Where o lne of denmration is necer-
17 et an be indicated inexpenshely by a blank space.
17 Spacing The figure columm are cast to sccommo-
date the widths of the figure entries or wording of the box
beads, and to keep equal spaces between the vertial roles,
The balance of the space may be put in the fint colurm
h-lnubknammdlugm!nmmlnnmylxg:uhk,

by oumber (For example: The data of the second
ptrhn:mmpmmlcdlnuh!es.) -



Chapter 5
ILLUSTRATIONS

Dlustrations form an ntegral part of the concise and
effective presentation of saentific and technical material
They serve as a short-cut means of presenting desenpthve
mateer and of showing relations amoug data. Dlustrations
attract the attention and interest of the reader They
quickly give him information that he would otherwise
have to obtain from long verbal explanations, and they
g1ve him a clear conception of objects or relations that are
too complex to be adequately described in words. 1 the
paper 1 suitably illustrated, the text may be largely de-
voted to comparisons, inferences, and discussions of prin
dples.

Photographs and drawings are especially important in
the descripuve phases of sdence. Diagrams of apparatms
and graphs of data are mainly required n the experf
mental and quantitative phases.

The first impresuion a reader gets of an article is greatly
influenced by the appearance of the fllustrations. He ks
likely to receive an unfavorable impression of the whole
article if the fllustrations are poor But he 1s attracted to
the artide if the fllustrations are clear artistic, and n
formative.

It is very important, therefore, to devote much time
and study to the planning and preparation of fllustrauve
material. Each fllustradon should be & unit, presenting
a single subject as clearly and distinctly as ponsible. Spedial
attention should be given to unifarmity in style tone and
lettering For putting drawings and graphs Into final form,

12

—



QOFLECT PROPORTIND b

dzmmd:pdnﬁcmlmmdxﬂmnmyhe
nerded

CORRECT FROPORTIONS

An {0 ‘mh';bc'_J m“ 0(1;1
138 b most Pieasiog to the eye. The appraninee
te b mrmlly be and the printer s work b facilitated i
the {hmtraton has the same width a3 the type eolumm or
pe page. But a simple drawng should not be prinied
o0 & grotesquely large sale m arder to have it £ thy
wcdth

1t s necestary to plan the Musration m coaformity W
the requirements of the jourtal m which they are to be
pebinbed. For a yournal printed m two cotemos, ftvstre-
toms shoald mrmlly be dewgned 10 occttpy the width of
2 1angfe column, and shonld thereiore be Wl rather than
wide. To be readily seem, the enential part of an ost
won must wseally be sthown on 21 Litge 2 wcale s3 possible
within the area afiowed by the wadih of the type colomm.
¢ 7pe pate. This b especially mportnt wiren the lles

. to the width of 2 single colirmn of &

i, togeiher muth da degend, will a
ol olomn ax oocapy

On a large sheet of Bristol board, or of stiff white crd.
hn:dan\rmchamddn\rhpmwnphbm
"'m"'d’"“’m‘mndcucumh
the cxact vire of the dexred i

hlhennelurdxhuth:qumlm“mmz Whu



Chapter 5
ILLUSTRATIONS

Illustrations form an integral part of the conche and
effective presentation of scientific and technical material
They serve as a shortcut means of presenting descriptive
matter and of showing relations among data. Iustrations
attract the attention and interest of the reader They
quickly give hum information that he would otherwie
have to obtam from long verbal explanauons, and they
give him a clear conception of objects or relations that are
too complex to be adequately described n words. If the
paper is suitably fllustrated the text may be largely de-
voted to comparisons, inferences, and discusuions of prin
aples.

Photographs and drawings are especially important in
the descriptve phases of sclence. Diagramy of apparatus
and graphs of data are mainly required in the experl-
mental and quantitative phases.

The first impression a reader gets of an srucle 1s greatly
fnfluenced by the appearance of the ilustrations. He is
likely to recetve an unfavorable impression of the whole
article if the fllastrations are poor But he u attracted to
the article if the illustrations are clear artbsue, and in
formative.

It #s very important, therefore, to devote much time
and study to the planning and preparauon of {llustrative
material. Each dlustration should be a unit, presenting
a single subject as clearly and distinctly as possible Special
attention should be given to uniformity in style, tone, and
lettering For putting drawings and graphs into final form,

1



CORMTS PROTORTION 1

enmghnbnnam-ﬂa-;p:mlutthekgaﬁmtwmhc
pt’rmdbdm‘hcmmﬁm.(&me}ammk:uawm
Hinstration to occupy the full height of the type page,
and they peint the legend 2t the foot of the other column
on the rume page ot 1t s foot of the facing page)

“The space o the printed Jepend may be determined o
luﬂonmmm:mulnmbadqpenimﬁrm
(tcl blant. spaces) fn the legend. Divide num-
w:l:ummddlnamm.p:mm(%by
55 lor a $inch line o by 115 Lot 2 83{ ginch Line) in order
w cbuain the number of prmted Lines. Then obuain the
beight of the prmted begend as follows: («) 1f there are
7 bnes per verucal indh, allow 344 inch for the fnt line
and Y inch for each socreeding line. (3} I there 2rc &
fumes per vertacal inch, allow 3¢ Inch for the oyt line and
4 inch for exch yuccreding Jine.

Having drawn the rectangle 4BCD the dre of the re-
productas, extend the diagonal AC a3 far a3 you whh
on the Brhtol board or crdboard. Any point on the
dizgona] will determine a recangle that has the correet

C derermine the covrect recungie ABC'D’ e point
C” determines the correct rectanglic AB¥CVD”

1 the reprodoction i3 to occopy only a part of the
width or beight of the type column o page, 2 similar
prmvdmhmed_Thcuig{mLmﬂmn%khﬂvq\
made the exact size of the intended reprodnction.

2. Chexking Comip d I
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-4 (24
0 c
A 8 8’ 8%
ing correct proportions for s )

Fro. 1 Method of
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wmwmmhmwmmu
prsed bebrw the {aation. (Secte fournals aljow an
iturtration to occapy the full beight of the type page,
2 they print the lepend st the §ook of the otber column
nd:nupguuthc[mm{mehdngp:p)

The cpect for the printed fegend mry be determined m
Lollows: Count the total number of typewsitten daracen
(including blauk speccs) kn the Jegend. Drvide thi pum-
ber by the number of characien in a printed line (e g, by
35 fora $-inch hme ar by 115 for 2 63ydnch line) i oxder
0 obtain the number of printed lines. Then obiain the
heighs of the printed legend as Lollows. (s) 1 there arc
7 nex per vervical inch, allow 3, inch for the finit line
282 % joch for each socoeeeding loe. (8) U chere ae 8
tna per vemieal inch, aliow 3¢, inch for the first ine and
14 inch for each suceeding Jine,

Having drawn the recrangle ABCD the sire of the re-
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AC Then (g) if the ruler intersects the side of the illus-
traton the Aetght must be reduced to that of the type
column or page munus the height of the legend or (b)
if the ruler inteniects the top of the illustration the srdth
must be reduced to that of the type column or page.

DRAWINGS2

1 Methods of Reproduction. Drawings are usually re-
produced by means of nnc etchings, or by the more
expensive halftone and photogelatin processes. Before the
origmal drawing is made, it Is necessary to know what
method of reproduction will be used, how much the
drawing will be redaced, and on what type of paper 1t
will be printed. Where possible, drawings should be pre-
pared for reproduction by the relatively inexpensive znc
etchings. Halftones cost about twice as much and photo-
gelatin prints cost from § to 15 times a3 much as nnc
et

2 Text Figures and Plates, Drawings are commonly
used as text figures, but sometimes as plates. Text figures
are printed on the same paper as the text and may have
text matenal above or below them Plates are used in
a few journals for halftone or photogelatin reproductions
they are often printed on special paper as separate papes
and serted ac the end of the article. Moat journals,
however use the same paper for all illustrations and treat
them as text figures, even if they are grouped so a3 to
occupy a full page.

3 Ink and Paper Undiluted black waterproof India
ink should be used in preparing drawings for reproduc
tion by zinc etchings. Drawings should finst be completed

# Useful books on sdentific and technial drawingy are those of
she Higgies [ok Co. (1918 1955), Ridpmay (1938) Suelland (1939)
and the Whtar Insthute (0539
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In penell and Later inked in. Pure white three-ply Bristol
board f uacd for roost drnioge, If a drawing has been
saade on (hin paper h abould be transferred to Brinol
baard by blackening the back with & soft pencil and trac
iy oner the drawing with & hard pendl

Tor duagrams of apparatey, coordinate pper ruled with
sourcproducible bloe Hoes (e pge U &
com enkent becamse the Lines werve as guider, For certam
t3pes of maps and charts, a method of scribing on coated
Stabilene Film (Keufid antt Eser Co) offitrs sdvantages
orer com entional methods of drawing.

1 Siar of Drmzing The width or length of the original
drawieg shoald be brom 2 t0 3 times that of the reproduc
ton. Slight inscruracies in lines become favisible when
r&mimm:rdmm]mummhemai[um
ings n the ame artice, %0 28 to Iprme rexdy comparabil-
iy

3 Shading fer Zinc Etchings. Fatr by sine
aching, any shading tat b daired should be dooe by
meam of black dots or lipe made with undiluted Indy

uiring to occur when the drawing &
bmm""h“m\tth«whudp; when
n T than

3
5
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AC Then (e) if the ruler Intersects the side of the o
tration the kheight must be reduced to that of the type
column or page munus the height of the legend, ar (5)
if the ruler intersects the top of the wlustration, the width
must be reduced to that of the type column or page.

DRAWINGS

1 Aethods of Reproduction. Drawings are usually re-
produced by means of nnc etchings, or by the more
expennye halftone and phatogelatin processes. Before the
original drawing is made, 1t is necessary to know what
method of reproduction will be used, how much the
drawing will be reduced, and on what type of paper 1t
will be printed. Where poniible, drawings should be pre-
pared for reproduction by the relatively inexpemive dnc
etchings. Halftones cost about twrce as much, and photo-
gelatin prints cost from § to 15 times as much as zine

etchings.

2 Text Figures and Plates. Drawings arc commonly
used as text figures, but sometimes as plates. Text figures
are printed on the same paper as the text and may have
text material abave or below them Plates are wsed in
a few pournals for halftone or photogelatin reproductions
they are often printed on speaal paper as separate pages
and inserted at the end of the article. Most journals,
however use the same paper for all illustrations and treat
them a3 text figures, even if they are grouped so 23 to
occupy & full page

3 Ink and Paper Undiluted black waterprool India
{nk should be used in prepanng drawings for reproduc
tfon by zinc etchings. Drawings should first be completed

» Useful books on sdentific and technica) drawingy are those af
(e Higgins Ink Co. (I948, 193%) Ridgway (I538), Stnilind (1933).
and the Wistar Imtltute (1954).
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10 Jater inked fn_ Pure white three-ply Bristol
sird {4 e for most drawings, 1f & draeing bas been
1de o thin paper it should be rransferred o Brissol
ard by blackenicg the back with a soft pencl) xnd e
s over the drawng with a hard pendil

Fox digrams of sppanaro: coardinate paper ruled with

\p2 of Bapn ad charts, & method of scribing on coated
inbitene Film (Keafiel and Emer Co.) offers advantages
mer eonventiona) methods of drawing.

4 Scr of Drmring The width or length of the orgmal
dras Log shorld be fram 2 to 3 times hat of the reproduc:

ing 10 the same arride, 50 29 to inture ready comparabil-
by

3 Shoding for Zine Etchingy. For reproduction by rint

any shadmg that b desired should be dooe by
mam of black dots or Lines made with ondlluwied India
1k Darker shades are best obtauned by putung the doos
dower togetber rather than by ipoeavng the sie of
the mdin adml dots. \ ey fine Lines or extremely small dos

i they are dear and disine. 1f they are placed too
close together they will blur and appeat as s0lid blotches
shen the drawang b redoeed in aize. There b 2 greater
endeney for blorting to oo when the drrwing &
panted 00 2 wit or rorgheurfaced paper than when
nbammdm:hdaMuuﬁudpapu.m
kawmm,\mmb
z:um«mm-wtm\(m;dthebuzdnw
are mere outlines, made with very few caref,
mmmmmmmﬂym:h
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Rather deliate shading can be obtamned n the zine
ctchung 1f the size and spacing of the dots are properly
adjusted to the degree of reduction and to the type of
Paper wsed in printing Sample drawings that hare given
good results should be studied. Each laboratory should
Preserve original drawings, together with their reproduc
tons for the guidance of its workers. Examinatlon of the
drawing through a reducng lens is helpful but the final
test is the reproduction 1tself. In case of doubs, it will pay
to have a rinc etching made from one of the drawingy be-
fore proceeding with the preparation of the rest.

Copper ctchings, which cost about twice as much as
anc etchings, permit the reproduction of somewhat finer
lines and smaller dots.

6 Skading for Halftones. If it is essential to show gray
tones or extremely fine detauls, very delicate shading may
be done with several ddutions of India 1ok, and the
drawings can be reproduced by the halftone procen or
the photogelatin process. Wash and brush drawings, made
with water color or diluted India ink can be reproduced
in the same way Indm ink, once applied, canoot be
lightened, but water color can be partially removed by
strokes with & brush dipped in water Pure white Bristo!
board should be used~never cardboard with a2 qeam or
yellow tint.

7 Economy in Grouping As many as possible of the
fllustrations thould be grouped and mounted close to-
gether on heavy white cardboard, so that they may be
reproduced 25 a single cut. Grouping 1 economical be
cause the photoengravers charge for onehall page Is
about three-quarters of that for a full page, and hls
minimum charge, for small figures, is about one-half the
charge for 2 full page.

8 Growping for Zinc Etchings For reproduction by
2 rinc etching, the separate drawings on Brustol board
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shoald be trimmed (to within aboat % Inch of the per
Encter of each), and carefully arranged within & reetangle
of proper thze and proportions drawn fn pencil oa a thert
of wiff white cardboard (Bainbridge board no. 80 sbout
%3¢ Ioch thick). The trimmed edges of the drawings will
ot chow n the zing etching 1hen the best arrangement
131 been obtatoed, the fgures thould be fastened to the
ardboasrd wuh rubber cement.

Figure mumbers and explanatory betters should be put
n proper places. Capinal Jetrers (for majar parts ot onlts)
and Jowercase Jetters (for minor parts or unfts) may be
ted to desiprate points, lines, objects, etc, in drawings.
Care thould be taken to have the monbers end Jetter set
nraight and duly eepanated From e drawings They
should be nest Heavy blackfaced charsctens hould
amver be med. The size of the cractens should be such
1kt the Fgre romnbers will be 3¢, of an inch high and
e apil letrers 144 of an Inch high when rednced in
the reproduction. If the lower-<case Ietters are wsed, they
ould be 3y inch, and the capitaly and nomerak used
with them should be $§y Inch It is often best to paste
on prurted characrers, which may mymally be obained in
various sizes from tbe editor of the journal fn which
your paper will be publihed Numbers and letters or
tall abels may be put an the drawing In India ink with
the aid of & Wrico ar Leroy lettering guide (ice uble 8).
It b alio powible to paste tn place labels tat bave been
tnnpacdh\:y‘;‘;'lnw Labels typewritten with an elearic
trchine proportional spacing sre atfactocy be-
O G o

for Halftonrs. uthony need
mhh\mlnuhnnlng:ndmuwmhglruywpoldnw

o for hallione reprodoction. The pleces of Bristol
bu:rd\:urh‘mednﬁnplhouldbemhmmngh
nzyolnumdm&ttugubcrpu{culy 0 M o wrer



