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PREFACE

Thkmmlhmxmdndwm«tdzp‘dalmd
students and rescarch workens who are preparlog ey
trated papens or reparts en sclertific of techniaal subjecs.

“writmg up his data™ will ind in this book many sugges-
thoos that should not only lrghten his work but enable him
to prosent hus material in a more effecrve way
\\ﬂnngbmamﬁalpmdlhesdcudnlpm{m
The fimal and in some respects the most fmportant stage
in ary scientibic Irvesthgation i the preparation of the e
sults for poblication. After 2 scentific or techmaal woeker
has done 1 good piece of research work, he should present
the reslns to his collesgoe in the best posible farm. Fail
are to do 90, 23 may be noted in many crsex, may larget
discomt the valne of the work itwelf. Too often, the tech-
nical rpecalist tends to think that his work is dane when
the rescarch el m fnbhed, nnd to Tegard the publics-
thott a3 20 unnccemary evil and a oo Ay
Darwm expreseed It, 2 naguralists life wonld be 2 happy
ot if be had caly to obserye and never to write”
:mmmmwmwhm‘m
o wriic exdly and those who an A
o] AT oo et el pre

leogth of about farty typewrtien
"The wientst b Jodged solely by the taen P
Fﬁmhmﬁnwhh%“mY
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houn on hu manusapt and curylng 1t through several
revisions to make it as nearly pexfect as possible.

Unless research workers are willing 1o learn to write
effectively each sarentific ar technical institution will need
on its staff someone whose duty 1t is to edit, and, if neces-
sary ghostwrite publications on work done in the mati
tution. Most of the large industnal organizations and
governuent Ixboratories engaged 1n research and develop-
ment do employ technical wniters and editons w0 aid in
the preparation of reports, manuals, technreal brochures,
journzal manwcnipts, ete. These writers grve valuable edk
torial sernice, but they eannot relieve the research worker
of the respomuibility of prepanng an accurate and clear
drafe of his cechnical material. And a good saentist ot
engineer though welcoming editorial suggestions, wants
to do most of the writing himself, in arder to present the
material in the form that be prefers, to insure accuracy in
the presentation, and to have the satnfaction of knowing
that the finithed work is his own,

Proficrency in writing—like skul in Jaboratory manipu-
Iation—can be gained through study and practice. This
exsential tool should not be too difficult for the sclence
stadent to mester Every student who is preparing for
scientific ar technical rescarch should realize a3 carly m
postible that learning to write i a lughly important part
of his education. In recording the results of labaratory ex

the student has abundant opportunity for sc-
quiring thus skitl To quote A. M Ramuay (1927)

The chied porpose of & hboratory tralming & pot to teach the
sadents how o we elaborate insiruments or to perform compll-
cated chembal tots. The incakulable gift of the hboratory &
dl:dpuuh;dmdﬁcmhnd.mdiuumghmhnpormd
h‘!alxmdngmdlbe\neu{cnﬂlugumhmmh
wrltleg The scientist b abways distingulhed froe the eaplricist by
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mhmwumhmww
memﬂmﬂﬂﬂmnﬂwuhhuh
Mumm‘uqﬂndmhwn
a v hen.

The benefit dethed from a hiboratory course will be
Inuuscdﬂocbxrptmhcnduﬂymwdmd.nm
ary revised before 1t is yubmined in in Gnal form. The
sudent should srive to write 23 accorately dearly u;a;
coocxsely as posible. To make rapid improvement,
vhould apply the knowledge be bas gained In the stody
of English coxmpy xnd should dy comalt 2

o single factor s mere important than daily 8
arefal composition. It is abo helpful to translate from a
forexgn language, and to read aridadly for their liverary
ke, good bools and yournal artldes
Several meetings of the departmental semiuar for grad
wrare wodents may profitably be devoted to a discroon of
the preparaton of scdentific remln for publicat
btz of the rowp may report on a paateof the ubject
in which be u espectally interested o1 competent. To em-
the pounts ducrseed, the reporss shoald be M-
et b examptas of go0d xnd of poor ok wlected
mmemﬂh
graph, dras preparmg

demonsrrated by memben of the

ot by other
m-h;hmelu{uhtdtkﬂllnlbg::xpn.vﬁnmlg
toengraver s shop and a printing plant, which may be ar
ged for » emall party tn neatly any city will enable the
mpmm“"&“"“@hmm "
prared mater uction
Ttk guide 10 the preparation of nd u
himddmb:amﬂmm ‘:porn
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engaged in scientific or technical work. Ie has served a3 a
style manual for theses, dusertations, journal arudes, and
monographs and it has been used as 2 supplementary
textbook in English courves. This book 1 the result of &
procen of development and adaptation. The earlier text,
published under the dde The Srientific Poper has been
revised and expanded, and given a utle that indicates
more clearly its purposes and contents. It is hoped that the
handbook, in its new form, may continue o be of service
to students and research workers i sdlentific and techmical
fGelds.

Although, in the maun, the direcbons given in thiy
manual are for the preparation of theses or dissertations,
they apply 23 well 1o the writing of other types of technical
papers and reports in the fields of sdence, sgriculture,
engineering, medicme, and mdustrial research, and to the

tion of manuscripts of 2 more popuylar nature on
scientific ot technical subjects

Many of the rules included 1n this book are based on

authonties, listed in the bibliography at the
end of the volume. Experience in reading students manu
scripts and journal copy has been the guide In selecting
the rules and in making the suggestions. Some of the direc
tions are given to achieve uniformuty Although two or
more ways may be approved by umge, it n convenient o
adopt ont form

No agtempt has been made to indlude rules of grrmmar
and rhetong, although a few are mennoned as reminders.
These subjects are treated so well o general handbooks
of English composition thar their inclusion here would be
superBuons. Ay preparauon for his writing, the advanced
graduate student will do well to give himself » monthe
refresher course in composition, based on one ol these
books. Details that may bave seemed duld and unimpor
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tart acqeure pew Interest and valoe when they are about
o be put to practical ue In a plece of serious wnting It
hn&.mh;rmmidmnﬂ-ymmrﬂlhncmhkduk
the falkowing books for rady consultation.

Ductienary Form, o T ehiter's Dictienary of
The Prrros Triters Guide ond Index to Englhh, ox otber good
Joeadbook of Engfich cormpontriom.

In general, the style berein suggested conforms to that
of the W averly Prew, a printing howse that bhas developed
a high wandard in sdentific and techmeal publications.

1 2m indebted to Prof. Romald A Fhiber and Mewmy,
Oliver L Boyd Limnted, Edinburgh, for tore-
fxint table I\ from their book Statutical AMethods for
Research Workers

\ilmble mgsaions and help bave come from Prof
Frederick E. Croxton, Dr F E Denny Prol. Thomas P
Flermng, Mim Amy L Hepburn, Mr. Jobm W McFarhaoe,
Prol Edwin B. Matke, Profl Franch B. O'Leary Prof.
Frank G. Lier Prof. Frandk ] Ryan, Mbs Margaret C.
Shields, Prof. Howard W \reeland, and Mr Thomas
W Yerley Special thanks are doe Helen AL Trelease
fot advice and help drring the revrsion of the book.
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Chapter 1
THE RESEARCH PROBLEM

CHOOSING A RESEARCH FROBLEM
Indnodngarmrdlpmhkm.lpedﬂkmrl:dged
a particular feld of sdence b indispensable. The selec
thon of a problem requires stody thoxrght, and planning—
gaded by all the imagmnon, origmality and aitial
& at the d of the i
on choosing a problem and on
roearch will be found in Bevendges (1951) The Art of
Sctentific Investigetion and Wibon s (1957) An Introduc
o= to Snentific Rezeerch, The firt empisizes the qml-
rative and the second the quantitative aspects of sdence.
Both are so Interesting and stimuhting that they may be
read through in 2 {ew staions, and stodied i detail later

©
make a tenmauve amlbym of each mbject and 1o Indiate
bnlly the objedt, sope, general plan of investrpation,
1nd probable narare of the resal that might be obamed.
h‘mmmmmw\xm&mmm
search and thought doring the prelfminary survey
of pomible research problemt. Althoogh the aiterha e
Mmﬁdhvbﬁmdhﬁmmhm}dk
understood that they are to be regarded merely 23 hint
o7 sugpestons, which, thoagh belpfal in many crses,
Do:-m&mﬂylp'plhbk_ e
The peoblem should deal, wrmally in a quantinative
w1y with the relatioms of mtural phenamena to ooe
1



2 THE RESFARCH FROBLEM

another—or more speafically with the conditfons that
control observable facts and events. Its reults should
serve 21 the hasis for predretion and control of the phe
nomena investigated,

2 The problem thould be circumseribed, definite, and
specific, but it thould have a tignificant beanng on some
broad and general Geld.

3. The problem shonld be statable in the form of several
alternative hypotheres, each of which may be tested in
order

4. The problem should be amenshle to experimental
treatment with the knowledge and faclities available, and
it should give promise of yielding defimte and reliable
results within the allotted time.

5 The problem should have ay 1us primary object the
obtaining of new facty and conclunons in a specific field,
preferably on a topic ponesiog importance to the field
a3 a whole. Its results should be worthy of publication in
2 leading journal and should be of sufficent mportance
to desave mennion in a textbook on the subject.

6. The problem shonld arome the amosty and in
terest of the invesugatar give promuse of leading to other
interesting and important problems, and prepare the -
vestigator for handbng them.

7 The problem should miually test some significant
proponttion about which there is difference of opinion
or one that has secored acceptance upon logrcally inul
ficlent grounds. It may test the relative merits of two or
more h ically self: i hypotheses by check
ing titative predienons based upon each. Obvionsly
it should be designed to do more than merely disprove
some inherently trivial or highly improbable hypothesit.

& The problem may well deal with the sallent features
of some new and littleknown relation rather than with




perhaps should be gven o ancs widely known ot eco-
vomially kmportant.

USING THE LIBRARY!

For the researth worker the lbeary plays an esennal
e Py interpreting, and repory
ing of research are all dependent on knowledge pained
from the literature avafhable in the library This section
Fvo i ingroducton w the me of the Hheary and drawn
mmmd&wmmhw
there.

1 The The aalogoe i the key to the

mBection. The crd catalogoe—tn which
tes, 1. subject are alptabeched fn a sgle Aok
most common, although some Yibrarics have their ate-
fogoes in book form. Large librariex often bave separate

logres for some pecially those ot
in the maln lbmay Each branch lbrary—for blology

toology biw medicine,

ete—h likely to have it sepanate catal B
undmnmc!pumwnﬂyﬂdb,mhh'ﬂ'
Prol Traoc B. O'Leary
Unbrenbty of Mixscwn,

Libwaraa, Instirmte of Ty
Ietpod bn Che perperedon of e seaior,



2 THY REIFARCH PROBLIGY

another—or more specifically with the conditions that
conuol observable facts and events It results should
serve as the bara for prediction and control of the phe
nomena investigated.

2. The problem should be crcumscribed, definite, and
speatfic, but it thould have a significant besring an some
broad and general field.

8 The problem thould be satable in the form of several
alternative hypotheses, each of which may be tested in
order

4. The problem should be amenable (o experimental
treatment with the knowledge and faciticres available, and
1t should give promise of ylelding definite and reliable
results within the allotted time,

5 The problem should have as its primary object the
obtaining of new facty and concludons 1 a spedific eld,
preferably on a tople possesung importance to the field
a3 & whole. Its results should be worthy of publicaiuon in
a Ieading journa! and should be of mufficent importance
0 deserve mention in & textbook an the subject.

6. The problem should arouse the curfosity and
tereat of the investigator give promuse of leading to other
mieresting and frmporant problems, and prepare the in-
vesugator for handling them

7 The problem should usmally test some migmbcant
proposition about which there u difference of opinjon,
or one that has secured accepuance upon logically insud
fident grounds. It may test the relative ments of two ar
more mathematically selfcomistent hypotheses by check
ing quantitauve predictions based upon cach. Obviously
jt should be devigned to do more than merely disprave
some jnherently trivial or highly impsobable hypothesa.

8. The problem may well deal with the wulient featurey
of some new and Huleknown relation, rather than with
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Serhaly are often catalogued semnately slnce they form
Lheh:gmmim!mdpnufllcknn&cr:tdminl

Abbreviated tities in literatare ditanons are often dif
ficult to deapher 1In mrch ases, one shoul conmult the
World Lut of Scientific Pertodwcals and speclalized lists
of abbrevnations, such a5 those in W Arelis Pentodics
Madis Chemical Abstracts ot Biological Abstracts. The
World List b arranged alphabetically by the fint word
of the title pot an artle, even thoogh the utle contaim
the name of 2 sockety Thus {ts armangement n different
from that of the Umon Lirt of Serials which is wsually
followed in filing the mxmes of the periodicab in the

atlogoey of Amerian libearies.

G d present a complexity all thelr
own 1 the canlogoes. It {s usmlly best to inquire at the
reference for amf in obtalning these

materiahs. The United Soates twoes more
than any other naton. Documents of the United Nations
are beconung 1 gty tmy pecially publica-
tions of UNESCO Up-to-date general Indexes to publica-
tons of many governments and of the United Natiom
wre avallable. Special indexes are abo mened to govern-
ment publicatons 10 certain fields, such as those of the

U 5. Geologacal Survey Most document series are treated
s serualy and helved accordimngly

wre publithed in technlal reparts It 4 often diffcnlt
‘ozlhcmrnymbulelndohulnlh:e.ﬂullnfmdon
o most of them can be found In spedal indexes, such 23
MNuclear Saence Abstrects and U %. Goverament Re
search Reports.

2. Clastifucations. Libearies clamify their publicationy
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thereflore to snquire at the reference desk in beginning
a search for the literature on your subject.

Before consulting the eard eatalogue, it 11 advantageous
to find out what special rules have been followed in fling
the aards. For example if the cards have been alphabetized
in the logical order word by word New York comes before
Newfoundland but if they have been filed letter by
letter Newfoundland comes before New York Names
beginning with Mc and M are often, but not always, filed
as af spelied Aac Libraries usually do not file under
prepoutions preceding surnames, as von and de but they
do file under prepositions and arucles, as du Hyphenated
names are generally fled under the finut part of the sur
name a3 Poige Wood John When a woman changes her
name by marrage the name under which she finst wrote
is commontly used, with a cross reference from the married
name. Libraries may file Maller under Muller or Mueller
X in doubt, Jook in both places.

In locaung serisls or periodicals—including journals,
magaunes and publiatioas of soaetes, mstitutions, goy
ernments, etc.—the best rules to follow are those which
appear in the beginning of the Union Lut of Sertals in
Libraries of the Umited States and Consds To quoe

A scyisl not publithed by & soclety or a public office bt entered
under the st ward ot an artiche, of the latest form of the titke.

A scrial published by & sodety bat having 8 distinative tthe B
entered omder the title with refererce from the name of the sodety

The jomrmaly, trznmctions, procecdings, e, of a sodety e
entered under the firt word, 5ot an artide, of the latest form of the
name of the sodety

Lesrned socictier and academfes of Earope other than Englhh,
with nutmes begianing with an sdjective desoting royed privikege wre
entered under the fust word folkwnmy the sdjective (Raberlich,
Koalgiich, Resk, Imperiale, ctc).
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of the catalogoe card-be copied in full. Sometimes an F
anppanuapndLbeaﬂmm o

51,2 3932
D15 HI
F Q

These ketrers Indicate a follo or quarto volume that may
bc-!ﬂtcdmhmvh:w!muu(mﬂﬂdmm
troes 2 volume number is added.

5056
Un 33
v 17

This meam tht the reference b to 2 cevtaln volume of
2 venes. The @l dlip should indude this yolume namber
and aho the utle of the series, which csmlly appesrs,
underlined m red ink, in the center of the aalogue ard.
3 Subject Heodingsr. The subject amrds in the An-
logue are primarily wehul lor fnding textbooks and
mooographs. The subjects that sppear on there crds

{mnlly In red) are seleced by spechaling. Unfermmately
ther mxy differ from those used In the abstract and Index

Libranes ase hexdings selected by the Litarary of Congres,
ot some modify them and others choose therr own.

4 Refrrence Worke Several general reference works
sapplement the card atalogre. Chief among thewe, be-
:meull.hrm:u(u\:rnyo{(“mpmn ards

mnlﬂxnrb.hlhe&ulogofﬂooh}bpramﬂd
Labrery of Congress Printed Cerds Tsrued to July 31 IW?
wih jus to December 31 1947 This s con-

tinned by the Library of Comgress duthor Catalog, 195
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Lnnrdumbnuglogcthuthmeonapammhrmb)ca-
The most commonly used danifications are the Dewey
dectmal 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 Science ks designated by the number
500 Chemustry by 540 and Organic Chemustry by 547
Further divisions make use of a decimal, as 5471 5472,
etc. Theoretially there are infinite possibilities for ex
pansion. Under the class number a senies of lettery and
numbers is added, called the Cutter number that stands
for the author If the author 18 Smith you will fnd Sm 5
or Sm 55 These numbery are decimals. Sm 551 would
stand after Sm 55 but before Sm 56 A book on orgamic
chemutry might have the number

54711
Sm 55

The Library of Congress system clasifies by the we of
letters and numbers. The letters indicate the class, and
the numberns subdivide 1t. For example the letter Q stands
for 8cience QC for Phynos 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 wchemes brings 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 s ensential that the eall
number—usually appearing in the upper left-hand corner
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of the axtalogae cird—be copied in fall. Sometimes an F
or @ appean 23 2 part of the all number 1.

7R 5932

D15 H18

F Q
These letters indScate a folio or quarto vulome 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 means that the reference & o0 a certain vohume 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 atalogue ard

The mbjects that appear on thewe cards
(wually in red) are selected by specaling. Unfortimately
thev mxy differ trom those used in the aburact and index
yournzh. Moreover they are often obsolescent became the

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

1 Rejerence Weorks. Sevenal genenal relerence works
ww\unrullhemdanlogu:_uﬁdmglhae,b:
ame of the nee of Library of Coogres atalogoe amdy
by most Wbraries, b the Catalog of Books Represented by
Library of Congren Printed Cards Issued fo July 31 1942
with 1t wpplement 1 December 81 1947 Thy b oo
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
publhbers. The Engluh equivalent i 1) hutaker’s Cumi
latroe Book List 1ssued quartetly with annual and quad-
rennizl cumulations.
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“The Bruuh Nanonal Bibliography started in 1950
Lmrcdlyhqudnd&dad:randlmhuradﬂ
sew Brithh books. There are mouthly fndexes and quar
lﬂ'iylndlnnnﬂcmuhﬂom-mli]ﬂognphybm
indispensable & of 10 Britsh pohlicak

An emential reference souree of the ety literatmre B
the Royal Soaety of London Catalogue of Scientific
Papers 18001900 in nincteen volumes It forms an
anthor Index of articles that were poblished in schennfic
x dicat P Ty those of demies and learned
wdetha. Only three subject indexes bave beem pub-
lithed—pure mathematics, mechanics, and physia

materhl, bibliog-
dictionaries, etc, b found, ar
by subjects, in the Guids to Reference Books by
Comance M Winchell, publihed fn 1951 Supplement
cover new reference material through 1955 and forther
spplenents are planned. An excellent B

Saence Ref NM"“’.W,W:!:
Cohmmbla Unirersity Libraries.

3 Aids to TWriting Papers. A the most
general gukley in the preparation of mummcripty are 4
Mewual of Syl by the Unlverslty of Chicego Pres, Words
mto Type by Skillin xnd Gay and the U §. G d
Printing Office Style Memnal Nearly every branch of pare
and appled acience also bas at least 0oe stylebock
it own rales for publication. An example §s the U §,
Geologial Suney s Suggestons fo Axthory Fach jourmal
hquda.lrnluhmk“mmw o e

€ Afllated Libravicr. The libraries of the
variows in-
-uruﬂamhnhr;edqmu The T
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1532 and the Library of Congres Subject Catalog, 1950~
2952 In 1938 the titles were changed to Library of Con-
gress Galalog, Books Authors and Library of Congress
Catalog, Books Subjects In July 1956, the section Books
Authors was changed in title to Natronal Umion Catalog,
a Cumulatioe Author List which includes ttles reparted
by American libraries. The Library of Congress Catalog,
Books Subjects continues to be published. The Library
of Congress began the publicitron in 1954 of New Seral
Titles & Union List of Serials Commencing Publicotion
after December 31 1949 This 1erves 21 a supplement to
the Unian Lt of Senials in Libranies of the United States
and Canada.

The British Museum Catalogue of Printed Books 15 a
comprehensive serles covening material through 1899 A
revbed editfon with the tide Generel Catalogue of
Printed Books will begin publication in 1958. This will
cover all materials to the end of 1955 1n all except the
Orienul Janguages. Equally important is the calogue
of the Bibliothéque Navonale 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 Catalog Books 1n Print 1928 1t is arranged by
author and subject and has monthly quarterly semian
nual annuzl, beennial, and quinquennial amulations.
An excellent complement 19 Books in Print which 15 the
index to the Publishers Trade List Aanual an annual
cumulacon of the ctalogues of the major Amencn
publishers. The Englith equivalent 1 IWhiteker's Cumu
lative Book Lust issued quarterly with annual and quad
rennial cumulations.
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The Bnish Aational Bibhography started fn 1830
lkumlly{nncwqd;-l&dmdamdxm.bmudﬂ
new British books. There are monthly indexes and quar
m‘lymdmnuzlcmnul:ﬂum.’l‘hkhﬂ:ﬂognphyhm
drspennable source of ref to British publicark
There are abo natioml bibliographles for many otber
countries.
An ewential reference source of the eatly literature s
the Rogel Society of London Cetalogue of Saemtific
Pupers, 1500-1900 in nloeteen volomer It forms an
suthor index of articles that were published in schemtific
thowe of academies and learned
socketies. Only three mbject indexa have been pob-
Tinbed - pare mathemana, mechania, end physia.
Inlermatd log ref materbl, bibliog
raphies, dichonaria, encycopedias, etc, h foand, ar
ranged by sabjects, fn the Guade to Reference Books by
Constance M. Winchell, publithed in 1951 Supplement
cover now reference material throogh 1953 and forther

3 Aids to Writhg Popers. Among the most belpful
geoenal gusdes in the prepanation of manmaripts ere 4
Mexual of Style by 1be Unlvensity of Chicago Pres, Words
10 Type by Skillin and Gay and the U 8. Gorernment
Printing Office Style AManual Nearly every branch of pure
and applied science abo ks at least ene stybebook giving
iummh(o(publbﬂm..\naxmpkhthtu s
Geological Suney s Sugpestions to Authors Each jomrmal
hn-pedﬂmk:lurkykvhkbmpnblhbcdinlbe
A Lo e S
The librarkes 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 wsed in & 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

9 Atep Collertions. The uw of maps i euential
mnytypudrmhb&npxmlmhm&ebu-
von of the nearest map collection, the areas and subjects
covered, and the rales governing it mae. Maps wre wwally
Med fn a spechl anlogue. Vilom gastieen and
stlases are ako anaflable.

GUIDES TO THE LITERATURE®

an Imexigator peeds to kam what other worlers have
oex tn by pribeolar field Agquisition of  broad back
ground Lnowledge of the fiedd will greatly incremse His
chances of making a good choke. After havirg made 2
tentatsve selection, be muxt make 2 denailed arch of the
Nteranure to asture himselt that hils proposed sody bas
ot already been made and poblivhed.

I Textbooks and Afonogrophs. In approaching am us-
familuar subyect, 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 est of the field, and will peovide biza with
3 wammary 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
urest. A monograph provides a longer and more tharoogh
treatment than & contained {n the texthook and indicates
pluses of the rbjey that need Further Investigath

: Jowrnals. Afurs sbuaintog s general view of
Mmbkuﬁm-(mm.nd.md!b

T Treach B

Olemy Libmaien, Lasoute
Cnlerrairy of Mommetots, heiped n the :&‘:@w
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vestigator is prepared for undentanding and evaluating
the mare detafled treatment of the subject in 2o grude
in a remiew journal This yummanzes knowledge in a
particular segment of the field, usually from the beginning
of work on that subject to the date of publicaton. It &
selective, touching on the major research 1 the feld aod
dncnsnng 1t 3y fully as possible. The review journal &
excellent for rapedly sureeying & segment of & {arger feld.

3 Recent Advances Series Annual Reviews and Year
books Newer material, not covered in the review jonmal,
Is available in current volumes of the recent advences
éeries and the annusl reviews ar yearbooks Together with
the review jomrnals, these give the research worker 2 well
organired geweral fund of tnfarmauon in his feld, and
a selective bibbography They tell him what 1s currently
being done in his research area, and what the reviewert
copsider to be ymportant.

The recent advances series summanes the progress that
hay been made fn parucular Gelds during & pened of
several years, since the publication of the preceding vol
ume, It nsually covers a shorter period of tope than the
eview Journal and chus can go wito gredter detad

The annual reviews and yearbooks give antical reviews
of the hiterature publuhed on 3 particular subject during
the preceding year or m cases of lens active phases, during
weveral years ‘They have chapiers or astscles by authorities
in various fields and poiat o important research paper.
In using these publicavions 3¢ 13 best to begin with the
most vecent volume and then work back through at least
five volumes.

4 Abstirnct Journals and Index Jourmals. For newer
publieations and comprehensive coverage, the abstract
journal and the sndex owrnal must be ued. The articles
inthevnimutypaofrewnvpcmd:nhm:y)uvcmlmd
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o neghected some papen. The investigator who
pecds 1o make 2 comprebensive and detalled search of
drﬁmammrdyd:kﬂywthe.hm-an}mmhnd
mwwﬂmmmmm
wmed 1nd condusions reached by the wnter of each fn-
divdml ande. It wully gives the research worker
enough Information to emble hum to deade whether or
not be needs 1o 1ead the origmal artide. But since ab-
stracts may not be printed wndl six to eighteen momths
after the artices have been pablished, the more recent
artices should be located by consnlting an index jourmal
i coe  avallable. This gires 2 prompt xnd exeaprebensive
Iiting of most of the articks on each sabject.

3 Cwmrremt Lt \ery recent publias g
have not been included fn abstraa and index jourmls,

& Original drticles. It » important for the worker to
camine all 1the original papens that be may con-
tun materal pertment to hn research. Abstracts may pot
incucate the full content of the papens, and they o3 well
2 moxt review, have the dhadvantage of not prosenting
evidemee m the form of tables and Mmtrations. Finally
of coutre, the worker wimt sady attlally n thelr orig-

eal. compiete form, all the that bear
hnmmmd:pmumm direaly upon

o locating these and other guides to

the lteratare.
Prepersd by Prol Yraace .
Teckmoioge l‘.rm,d,m,m"”mﬂﬂnm-ud
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organuzed general fond of informauon n hu field and
2 selective bibliography They tell him what b currently
being done in his research area, and what the reviewers
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‘The recent advances seney summarires the progress that
has been made i parncular fields during a period of
several yeary, since the publication of the preceding vol
ume It usually covers # shorier period of time than the
reniew journal and this can go o greater detail.

The annual reviews and pearbooks give entical reviems
of the hiterature published on a particalar subject dunng
the preceding year or in cawey of lexs active phasey, during
several years. They have chapters or articdes by authorities
in various fields, and pont to inportant research papers.
In using these publicationy, it is best to begin with the
most recent volume and then work back through at least
fve volumes.

4 Absract Jormals and Index journals. Far newer
publicasions and comprehemive coverage, the abstract
journal and the mdex joumal mmt be used. The articles
in the various types of review periodicals may have mined
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o mmm‘ppmwm
n:d?mmulmpr:mﬂn:nddmﬂtdmd
\bd’m:mmmmudyd:kﬁymtbnhum}wrmhni
mmuwmmammrhumm
med and concluions reached by the wmter of each in-
dividaal arncle. It oweally gives the research worker
enough Information to enable him to decide whether of
not be Beeds 10 read the orfgumal aniide. But since ab-
stracts may ot be printed wnil £ to efghteen monthy
after the srtacles have been published, the more reoent
arucles should be located by comsnltng am index journal
H ooe i available. Thi gives a prompt and comprehensive
Thating of most of the anides on each subject.

5 Cwrremt Literatire \ ery recent publinnom, which
have not been induded in abstract and index journaly,
e be found by examining the ctarent periodah and
hooks in the Tbary

£ Original Articles. 1t b importunt for the worker to
examine all de origiml papen that be mupeen may con-
tain paterial pertinent to hry research. Abstracts may net
indacate the full content of the papers, and they 21 well
1 mom 1eviews, have the dmdvantage of not
nﬂmmdn[amo{uhhmdmm‘ anl}ym‘
dm,mmmwymhﬁw
mal, complete form. all the papers tnat bear directly wpon

problem.

bis own rescarch

7 m-!cﬂnbwwmtmmmb&
mﬂwhmmmmmm’dh
most tsefnl loeratore soarees 0 2 o
mmu&mmwmmm “lmbh‘dmﬂ&hdp
in bocating these 15 other gaides to the Hrerature.

Prepased by Prof. Fraocs B
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SCIENCE IN GENERAL

Reference Sources.
Encydopedix Americins.
Encyclopacdia Britnnica.
Fiemlog. T P Guide to the Literature of Schence for Use bn
Courses an Scleace Literature. nd ed. 1957
Hawling, R. R. Sdcntific, Mettal, and Technical Bools Pub-
lished in the United Stater of America, 1930-194 Sapph-
ments, 1M5-1948, 194915352
I Catalngue of Saentific Literature. 17 sertions, 1901~
pLILN
Natore (Loodon). 1863+
Naturwissmschafien. 19194
Royal Sodety of London. Catalogne of Schentific Papens, 18600-
200,

&
Sarton, G, Horoma A Guide 1o the History of Science. 1932
Sarton, G Introductlon to the Hirtory of Schence. Vol 2 3
1927-1048.

Sclence Reference Notes, 1054+
Scdgwick, W T, and H. W Tykr A Short Hbtoey of Sdence

Rev od. 1835
Winchell, C. M. Guide to Referenre Booly, 7th ed. 1951 Snp~

plaments, 1950-1952, 1933-1958 (Quarterly repplanents
purincnﬂegemdnuanhu\m.riu.mhudhpthld
form every three yon)
dwnua! Reviews.
Americama Acnual. 19234
Brimmnica Book of the Year 19384
Review Journals.

Sclente Progress. 19084
Scientific Arerian. 1345+

AGRICULTURE AND VETERINARY SCIENCE

Reference Sources.
Agricaliral Iodex. 1916+
Bt.ﬂq 1. H Saodard Cycopedia of Hortkufture. 6 vol. 1914~



Axthan A-Q
U.§. Dep: o LUbeay ropby of Agd-
caltre, 1M+

Card Index.

U L Dep o Card Index fo T P

T



16 THE XESEARCH PROSLEM

Awnwal Review
Yesrbook of Anthropology 1955+ (Trade editiom f5 tiiled
“Caxrent As "y
Yearbook of Physieal Anthropalogy 10454

Review Jowrmal
Anthropologischer Anreiger 10241944
BOTANY AND ZOOLOGY

Reference Lources
phis Genctica. 10254
w L fogical Nomenclatore and Litery

o
tore. Znd et 1346,

Justs Botanisches Jahresbexicht. 18731039

Bmith RC. Gumde to the Literature of tse Zoological Sckences.
£th od. 1055

Spector W B Handbook of Blalogical Data. 1956,
Toological Record. 1864+

Card Indexes

Concllium Bibliographicam. 1808-1934
‘Torrey Botanical Club Index to American Botnical Literamre,

WH+

Wihtar Institote of Anatoey and Blalogy Advance Abstrsct Cod
Sernce. 1917+
Abstract foursals

Berichte uber die Wincuschaltliche Blologie 19204

Biologiaal Absracts. 19984 (Supredes Absrracis of Racteriol
ogy I917-1926 and Botenical Abstracts 1918-1920)

Rounisches Zentraiblarr, 1880~1543

British Abstraco AL Phyalology Biochemutry Anmoamy 1545
1933 (Superscdes Britnh Chemial and Physsological Absiyacts,
19281044 )

Bulictin Signalétique. Partie 2 Schencos Blologuques 1940+

Abrsas ot Blolog: Scienoes. 19383 {SapdT

sedor Brithh Absrects af the Medical Sciences, 1934-1938)

Remmpiio Cenctica, 1R+




k of Chertary aad Physcs $h ed. Y958-1957

Ticltwon, L. M, sad ¥ Rack. Dmeriery o or
ke Chemmry 1M1 Encyciopardia
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Annual Review

Yearbook of Anthropology 1855+ (Trade edition f tiked
“Current Anthropology ™)
Yearbook of Physiaal Anthropology 145+

Revicw Joxrnal.

Anthropalogischer Aneiger 19241944,
BOTANY AND ZOOLOGY

Reference Sourres.

Bibliograpbla Genetica. 10954

Guamberdin, W | Eatomological N Ixtare and Liters
wre. £nd ol 1946

Jewty Boanbches fahresbericht. 16731339

Smith R.C. Golde to the Literarure of the Zookogical Schences,
At ed. 1983

Spector W 8. Handbook of Biological Date. 1934
Zoclogial Record. 19664

Card Indexes,

Concllium BibHographlcum 1898-1084
Tortey Botanial Club. Index 1o American Botanical Literature,

134
Wistar Instituit of Anstomy and Diclogy Advance Abstracs Card
Service. 19174

Al ait Jowrnal

Berichte Uber diec Whwenschafiliche Blologle. 19264
1 Abstracts. 19284 (Supenscdes Abutracty of Bacteriod
ogy 1917-1929 and Botsndcal Abstracta, 1918-1990)
Rosaniiches Zentralblatt. 1880-1945
British Absiracts AIII Physiclogy Blochemisry Anatomy 1843~
193 (Superscdes Brithh Chemia! and Physfological Abstracts,
1025-1944)
Rulletin Signabtique. Partle 2 Scencer Blologkques. 1040+
International Abstracts of Blological Sciences. 10304 (Seper
seder Prithh Adtracty of the Medical Sciencey 1934-1934)
Remmptio Geneda 19244
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Revkew of Applied Emomology 134+
Review of Applied Myology 192+
Tosioglcher Bericht. 1922-TH4.

Awmnel Keviews.

o Cheminry ?ad €1 M5T
i Chexde ke Antage.
iy Asocpmaiachca
FialToron, o Cocraiatry and Physice. Mzh el 1941957
LM, wd ¥ Radt Fhevierh o Or
e Chemlary 11444 Encydopensita
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Adnnua! Revisw
Yearbook of Anthropology 19384+ (Trade edition ks tived
“Cuasrent Ani -
Yextbook of Physicel Anthropalogy 1945+

Revicw Journal.
Anthropokogisches Anriger 19M4-194

BOTANY AND ZOOLOGY

Refrrence Sowress
Bibllographin Genetlea. 19254
Chamberiin, W J F gical N and Litern
ture, 20d ed. 1948,
Juats Botagischer Jahresbericht. 18731999
8mith, R. £ Guide to the Literaare of the Zoojogiaat Sctences.
4th ed. 1955
Spector W 3. Handbook of Biclogieal Date, 1956
Zookgical Record, 18644
GCard Indexes
Conciliam Bllographicum. [290-1934.
Torrey Botaniaai Club Index so Americxn Botxniaal Literatnre.
1M
Wirar Institute of Anatotay and Blology Advince Alwtract Card
Sevvice. 19174

Abstract Jowrnals

Berichte Ober die Wimenschaltliche Blologie 1926+

Biologics! Abstracty. 19264 (Superscda Abstracts of Bacterial
ogy I317-1926 wad Botimicsl Abstracys, 191819263

Botanlsches Zentralblatr, 18801945

Brithh Abetracts ATTl Physkiogy Biochemumtry Anstoxy 1943
1938 (Superseder Brizah Chemiea) snd Physioiogiaat Abstracts,
1928-1944)

Bulletin Signakdiique Partic T Sckenera Biologiqoes. 140+

Interpational Aletracts of Bfologica! Sciencer 19584 (Super
sedes Brithth Abstracts of the Medical Schenoes, $834-1958)

Rewmptio Cenetian. 12244
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Review of Applied jL )i 8
Review of Appliet Mywlogy 19224+
Tockopacher Berichit.

Avvee? Bertews.

Escryt ddwoncrs.

Atviens 1o Blolegial mnd Mefial Fiysia. 1434+
Advrmens i Food Xevewrch. THIH
Atrom f Goaeties. THTH

Yiv Cherte e Anfirge.
m Y19, e T IMIL
Cre L] A M Prisenm, md £ B Mox. Gas w the
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Kbk, R E,snd D F Othmer Encydopedia of Chemical Tech-
nokogy 15 vl 1947-1058,

Mellom, M. G, Chembceal Prblications, 1840

Mellr § W A Comprehensive Treatise on L Y and The
oretical Chemlbatry 18 vol. 1922-1987

Sadley 8.8, et sl Allens Cammercial Organic Asainls. 10 vol,
16231038,

Soake, B. A, Library Guide for the Chembit, 1934,
Thorpe, § F.and M A. Whitely Thorpe’s Dictionary of Ap-
plied Chembtry 4tk ed. 19374

Washbum, E. W International Critical Tubles, 8 vol 1928~
10

Abatract Jourmals
Brithh Abmracts. 185-1035, (Supevsedes Brithh Chemial ad

Partie L Mathematique, A s

Anmwal Reviews.

Chemistry
Sockety of Chemical Indausy Loodon. Reports on the Progres
of Applied Chemfitry 1916+

Recent ddoemces.
Advancss in Carbohydrate Chenistsy 1945+
Advances tn Cetatysls and Related Sabjects. 1948+
Adrances In Coliodd Chembnry 19424
Advances in CoDodd Sclemces. 1942+
Adrances tn Enrymalogy and Reiated Subjects. 19414
Advnnc in Yood Rewesch 19484
Advancess in Protweds Chemissty 19044
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Rordew Joursal
Chcwial Revieon. 24+
Cremal fociety of Luodon. Quarterly Reviows. 1H7+
ENGINEERING
Referencs Soerens.
AppBol Schescs el Tethaslogy Luder. 19584 (Sopenicdes

Indwarial At Index, 1913-1957)
Dekow, B. H. Sowrcas of Information. IHL

Tadwrtal Attt Ender. 1913-1957
Kew Yort PwbAc Libexry New Technial Bocke. 1915+
Rimbach, R Fow w Fiod Metaltorgial Information. 104,
Trbmal Back Review Inder. 19934

Cord Irdcx.
Engracering Index Card Service 19784

Abatract Frarnaks.

Momter Index. 1981843
Index. 18M+
Toeutazien of Civil Inginerrs, Londom.
e Evglacsriog Atence.
Sclence Abiractt. Serien Ar Pyl Abetracts, asd X, Flearial
Abwtracts. 193+
Tectninhes Irmtralbiatr. 1931+

Recomt ddbwamces.
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Thiographie Car phikoe X donale, 19484

fhliographle Glographique I 3 12914

The Columbix Lippinett Garetieer of the Vorkd, 1952
Geographikal Socdery New Geog P Literatore and

Mapa 19314

Webaiers Geogripblal Ditionsry 1919
Wright, § K, and E. T Platt. Alds to Geographical Reseasch.

20d ed. 1947
Review Journal
Geograpbleal Review 19164
GECQLOGY
Referemce Sowreey,

Bittiographic des Schences Géologiquer, 1923+
Bibliogreply and ludex of Geology Fxclusive of North America,
19384

Bibllography of North Amerion Geology 175218914
Gealogical Soclety of Loodon. List of Geologieal Literatnre. 1894~
ji:a 2

Hinge, C. Handt der Mineralogie. 1397-1928 Ery
bead, Newe Mineralien. 1, 19361836 1T 18844

Geologin,
Maime, T ¥ Compendiom of Meteorology 1851
Muom, B, Thr Literatose of Geology 1553
Paiuctie, C, ctal Dane's Sywem of Mincrlogy 7th ed. 18-
1851
Poul, R H. Guide to Genlogie Literatore. 1831
Plracan ] Todté de Paiontologle. 19524+
Smithsonian Meteuralogical Tables. fth rev ol 1981

Absirect fovraals
A " Lography of E ic Ceology 19224
Geologics] Abstracis, 1933+
Geologisches Zentrafblit. 1901-1HZ.

Geophpiical Abetracta. 1929+
Metoarslogical Abstrras and Allliography 1950+
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Temnlbhu it Gookogle wad 19504
Imaia Bx Mioesaiogie. 19904 (Tl o the preceding
mpewic the Zentulhbnt thr Geslogie und Fa-

Ty 304 Chetury of the Tarh. 1996+
HISTORICAL, ECONOMIG, POLITICAL, AND
SOCIAL SCIENCES
Keferrace Sowrces.
Americra Hisaical Asociazien. Gelde # Historkeal Lirerature.
B:;ﬂ:d.l_ Seadnt'y G 1o Materlas Jo Peitriaal $cbemce.

Cumbaidge Anchent Hmory Medien) Pty Moden Yimary

T AT o Foimal md ol Sdeacn A

Americen Lisacrala Review 113

Awcrh Fatadcal Ravicw 1954
Soclogical Review 19964
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MATHEMATICS

Reference Sourcer

Encytlopidie der Mathamatlichen Wincnschaften. 6 vol. 1853~
1935

Mathemztical Tables Project. Mathermcal Tablex 40 vol. 1939
1944,

Parke, N G Gaide to the Literature of Mathematia od
Physles, Incdnding Related Worls on Engincering Sclence.
1947

Algtrect Jourmals,
Jabrbach Ober die Fortachritte der Mathematik. 186634

Iblast fir Mathematlk und Ikre Grenzgeblcte. 19314

Reference Sonrces
Carrent List of Medical Literature. 19414
Index Medicus, 185791528,
Index to Dental Periodical Literature, 1839/1875+
Medica] Library Amociation Handbook of Medical Library Frac
tice. 2nd ed. 1958

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

U 8. Armed Forcm Medieal Library Catalog, Anthors and Sub-
fech, 1850-19%4 (Imued Armually and Comelaed Quin
qoenniafty)

Abstract Jowrnah,
Abstracts of World Aedicine and World Sargery 1947+
Berichte iber die Gepmte Physiologic und Experimentelic Fhar
makologhe, 1020+
Biological Abstracts. 1926+
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Setrih Abstraets of Mrical Sdoncrs. 19541988, (bacrents Bebiith
Atecracts AILL 1916198 Swpeedad by Laterextiomal Ab-
sirac of Bicloghal Sedencrs, 19564}

ey
&wﬂmlwm1m+
Boview Jewrnak.

Lrprinbae det avere Morlizin wed RisdetelTiasde, 19074
Mete J9 Prrhburle wad e Gresape
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PHYSICS

Raferamer Sowrcer,
Americam Instote of Physia. Phyrics Handbook. 1957
Encken A,and K. L Wolf Hand und Jahrbuch der Chemis-
chen Phpik. 1987
Fidgge, 8. Hindbuch der Phpik. 19354
cxmbm&.m A Dictionary of Applied Fhyss, § el 1920

L “ -~ 7ahk ot Phydk,
wmwm ;md Technlk. 8te Auflage.
1950. (Formerly called Physilalisch-Chemische Tabelkn)

Parke, N G. Guide to the Literature of Mathematics and Phye
1o, Inctading Related Worls on Engineraing Science. 1H7

Whitford, R. H  Phyvict Literature: A Reference Maraal, 195,

Win W amd F Harms. Handbuch der Experimentellen
Phyak. 28 vol 1996-199%

Abstrect Jowrnals,
Nudesr Science Abstracta. 19484
Phyta Abstracts (Section A of Science Abitracts). 185934
Phyrbalische Berichte, 1920+
Annwal Beviews.
Annua] Review of haclear Sclence. 3952+
Jommal of Aplicd Physlcs. 19314
Physiaal Soclery of London. Reports on Frogress in Fhysia.
1954+
Recent ddoamcer.
Advinces 1o Bectronlds and Electron Physi 1924
Adrances o Physics. 10324
Review Jowrnals
Rersew of Scmiife nuooment. 19804
Reviews of Modern Phyria 19284
PSYCHOLOGY

Referencs Sourres.

Coatemaporury Prychology 1
MLLMCMW‘- Profemiocnsl Frobkms in



FIOST STEPS DN TLEATING DATA ]

Pryehetopy 1153 (Revisiom xad cxpansion of Loareits Hamd-
bretobitmye iy
Index 1
Sorverm, 3. 8. Exodbook of Experimennl Prrchology 5L
Absiract Jrorsals.

Wmmmmm 19661954
Bulicttn Scgaalitiqua. PL ¥ Sociologie.

FIRST STEPS IN TREATING DATA
1 Tables Check all calen a0d et experimennal
data m the farm of tables. (See chapter o “Tablies,” page
114) Make all calenlations twice, preferably on dif
dayy, and, if pracriable, by different methods, The
akulation thould be made withoat reference to the firsy,
md‘ on & new page in your notrbook. Notes on ok

12 descporve work should be arrarged and clar
dfed

2. Grapha, Plot your data wherever pomible. (See sec
Gon on “Graphs, page 132, and coasmlt Worthing and
Geffners (IM3) Treatment of Expertmental Data) In
most experimentation, graphs frrnkh the best means of
tringlag oot relations amony dan, wod be pre
Wﬂimummumhmw

It b advinble to keep the dara tabalated and plotted
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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
fied notes for relations and condunons. Ask younell
“What are the possible explanations of the facts?™ If
several explanations scem equally probable, do not em
phasize only one Conuder all logiaal possibilities. (See
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wﬂinnun'lnghl?mmudmulldas"pgeﬁ)mm
written potes of tentative concludons.
1f thme bs avaflable, verify your concdlosloms by gatbeting

your wndoziom, i powible, by evidece from sourees
that wre entirely difierent fn character
Euhnauhpohﬂeuqummﬂub’m
the sources of error Condmioms from your re-
valts rust be based wpon a carefn] consideration of their
acenracy and sufficiency 1€ you bave enough data, me sta
tbstical mcthods 1o esthmate their probable signibance.
3 Revision of Conclurions. Refer agaln to your data to
see whether your tentathve condmion are sctmlly justl-
fied. Discover n which eases these condluslons apply and
tn which, if mry they do not. Modlfy if necesary the

statement of your conclusions. See alyo whether they xre
shuent with cxablibhed facts or principles p
to the subject. md

ﬁrtheﬂmpdm&mdy’mmmhn‘éhmm
bow the exceptions modify them.

RELIABILITY AND SIGNIFICANCE OF
MEASUREMENTS
This section provides a brief introduction to -

pects ol sratistical methods. Advice of &

fnvotres everyone whose
work mmmemmnhthemnby\mmngmz)‘
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The following are among the most useful books that deal
with statstical methods.

Adams (1935) Flsher (1951 1954)
Cochiran and Cor (1950) Godlden (1952)
Craxton (1953} Hald (1952)

Croxton and Cowden (1939) Hall (1954)
Dizoa and Masey (1951) Walker and Lev (1953)
Federer (1955) Yooden (1931)

If statustical analysis i to be applied to the results, it is
important that the experiments be planned with thls in
mind. Defects in the design of the experniments may make
1t difficult or impossible to determine the statistical sig
nmificance of the resulss.

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

STANDARD ERROR OF THE MEAN
1 Write the readingy 1n a vertical column At the bot
tom of the column, write the sum of the readings divide
this by the number of readings (N) and set down the
mean (M),
2. In a second column put opposite each reading the
difference between 1t and the mean
8. In a 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 quotlent obtained by dividing the
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wmdv.bnqmubylhepvdmu{dzmbadmd-
h:pumﬂm:lalhmlhhmbu‘

Ey = SOV - P
5. Write the mean and §is standard e in the form
\ = Ey Mmdmzmlmlhuydpmhbﬂln:x&
per cont of momy shmilarly determied mears, based on
large suples, thoold fall within = Ey of the population
mean, 9 per cent may be expeuted to fll witkin = 1.96
Ey a0 99 per cent within = 253 Ey )

NCXIFICAXCY OF TRE DUTFIRINCE AITWIXN A
FOFTLATION MIAM AXD TIT MTAX OF
A RAXDOM IAMPIL
L Compute n from.
PEE N

cre \ b the number of reading upon which the mean
of the random sample was based.
2 Compute the valoe of ¢ from.

t= A - m)(Ey

where Af i the mwan of the rmple, 1 is the kn o
voxndard e of the population mean, and Ey Is the

error of the mean of the sample.
3. In table 14 ind the rmeller valoe of ¢
to n. If the computed value of ¢ 1 greater than the valoe
dtﬁmndhﬁeubhlhedﬁnmamhw_‘
doummudv.hemnuhhgmn!hc ded 23
“Smﬁﬂm-lhhempmzdmucu{lmndnlbehyp
value of 110 the table, the &I, s

i reprintad froce take IV of Thier: Satictica] Meth.

o8 for Rosewch Merker,
Mdum.ﬂ%“""mwh
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The following are among the mast useful books that deal
with statistical methods

Adaros (1955) Flaber (1951 1954)
Cochran and Cox (1950) Goulden (1952)
Croxton (1953) Hald (1952)

Craxton and Cowden (1939) Hall (1954)

Dixen and Messey (1951) Walker and Lev (1953)
Federer (1955} Yonden (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

squares (5).
4, Compute the standard error of the mean by aking
the square root of the quotient obtained by dividing the
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ﬂmﬂm‘ﬂmhﬂcpmdmtﬂmmdnm

&\\mdxdﬁummdinmnﬁndmbthc
fom D = Ep

4. Compote » from.
ne (N -D+ @M1

where N, and A, ere the nnmber of readings upon which
the mears were based.

i&mp\mthumk:.mzn mnﬁ,pﬁ,ﬂh
rmaller valoe of # e to m. If the
xtio b greater tham the value of ¢ foud In the table, the
difterency may be consuiered w be 1 the ratio
xcetddy e larger value of ¢ in the table, the difference
vty be reganted 1 highly sgnificant. The P (probabllity)
e mdicns the probabilley of chualalng 3 plas or

sunns difference equal to or grester than that indicated by
the valoe of £

ADTQUACY OF $AMYLE 17X

1 An estimnate may be made of the sire of each of two
mwhmm.mmm
ence beewern the two oy be .
mmm“"um’“’w(-)mxmsm
from which the random pmpla we down
Eave the mae degree of varhbility and (b) that the two
Tandom sxmiples are independent.
2 Obuln e exploratesy random sample of w22 N (u
hrum)dmdhmmmd
(e ot e mexn (1) a0 the sandard ereor of the mean

This table b repeinzed froum tibbe TV of Flabser: Seatieeiont M
s o Reasarch Workens, OOver & e
Pronheien of the rrter g3l Boyd Limbed, Ytobargh, by
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A significant difference indicates that the ample was
probably not drawn from a population having & mean of
m or that the sample was not drawn at randem, or both.

TABLE 1
Veluet of 1 & P = 005 awd P = 0.51 for selecied walwes of  (degrees
o froadem) from 4 to irfiulty®

+ ]

Poeskipaea rmtns(rasm

™
>

.
Som~wann
SRS

n

12

13

14

* Tids talle bs reprinted from table IV of Fisher Sitinical M etbeds

Jar Rassorch Workers Oltver & Bavd Limited, Edinburgh, by pencis-
slon of the author and pablighers

SIGNIFICANCE. OF THE DIFFERENCE RETWELN MEANS

1 Subtract the smaller mean (A,) from the larger mean
(Afy) 10 obtain the difference (D)

2. Obtain the standard error of the difference between
the two mexns by aking the square root of the sum of
the squares of the two standard erroms of the means.

Ep = [(Bu,) + (B

wbanE,,andE.,mthelnndudmo(Lbemmm.
“This expresuion for Ep should be used only when the two
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Chabler 2
WRITING THE PAPER

OUTLINE OF A SCIENTIFIC PAPER

1 Sclendific Writing. A paper on » scieatific o trchnlcal
subject necemarily consists of (s) a report of fac, () an
nterpretation of facty, of (¢) a combinatien of a report
and yn interpeenition. The meibod of writing 1 governed
by many conditions, including the nature of the subjeet,
the parposc of the artide, the charecteristic of the writer
and the Interests of the probable readers. No set metbod
or arnmpement will be sulted ¢o o1l kinds of papers

14 s umpoctans bt the pln of the composition be
made very clear o the reader The muin topics and their
tubdivsions shoald be phainly indicatrd. In this respect
sdennific wrinng diffen from liwrary composdben. A sd-
entific paper is Intended 1o be siodied and wed a3 a refer

The plan thould be sclf£vident throughont the cornposd-
ton.

2. Genered Outlone The cutline given below roggats n
form that may be wsed for x wide varisty of scleruific end
sechnical papeny. An examination of the papers publihed
I the fournals will thow that the mayority of them hare
thh general armmgement and seqnence o toplaa. This
ﬂ:rmo(ouulntbmlub\cﬁmmppc\\halrvponh—
verigationy ov experiments, and powemer the additional
ldnn\xg:o(hdug fimiliar 10 the rezder The outline
should be modified snffickently to it to the spechal
mukmﬂhuﬁdcwnp:tglkmh'ﬁm

n
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3. Compute the required sample aire (N,) for cach of
the two amples from the following formala

N, =2 x (2162 X N X (100 x Ex/Ap/d

where 2.16 is a value obtamned 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.



Chapter 2
WRITING THE PAPER

OUTLINE OF A SCIENTIFIC PAPER

1 Schensific TUriting A paper on a scientific ot techmical
subject pecesarily comshsts of (3) a report of facty, () an
Interpretation of facts, oc (¢) & combination of a repart
and an nterpretation. The methiod of wnting b governod
by mamry conditions, indoding the mature of the subject,
the putpoee of the artice, the characterita of the writer
and the Lnteresss of the probable readers. No st metbod
o il be smited to all kinds of papers.

It B imparant that the plan of the composition be
made very chear to the reader The min toples and thelr
wubdiviiont chaudd be platnty Indicated 1n this respect
scientific writing differs from Literary compoddtion. A sd-
entific paper ks ntended to be studied and wsed a1 a reler
ence” 1t B not merely 10 be raad. Henee Tserary devies
shoakd be subordimated {f they mterfere with dearnem.
T;Mmuuﬂmw!hmﬁ
2. General Owtloae The outline grven below roggests 3
form that rary be uved for a wide variety of slentific and
techmal papens. An Jon of the papers published
e el il b that the majociy of hers Jave
thiy nmangement and seqoence of topla. This

k-]
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Generel oulline of o sclentific poper
Tz The title should consist preferably of few wards, fndia
tive of the cxtents that are most emphasized, Grest cme most
:;eu:dxdmemp!ay\rmd;zhucmn&nthemnbuh
brevity and comprehenstveness and apd scco
oo peomlt casy
Amrract The sbetract i a brict cndenntion of the whole
pape
L Introduction.
A. Nature of the problem, ity state at the beginning of the in
vestigation.
B. Purpase, scope, and method of the Investigation.
C. Most significant outcome of the investigation the sate of
the problem at the end of the investigation.
IL AMaterials and methods.

A. Description of the cquip and
B.L:phnxdmdmenyhvhld:!bcwutmdme.(che
saffdent detail to eoable s competent worker to repest
yoar experiments. Emphasire the features that are new)

L Experiments and raulis.
A. Description of the experimente.
B. Description of the romia. (If posxble, these should be shown
in oibles and graphs)

IV Dircwssion of repmlis.

A. Main prindples, cauml relations, or gencralizations that are
thown by the results. (Chooss one or several main condu
sfom that your evidence tends to prove)

B. Evidence (s3 shown by the dats) for each of the maln con

clusions.
c lons and ing theoties, £nd axy of these
D(hnprbunu!ymruulumdlnmprmdmwlmlhae
of other workens,

Outline of & paper that inciudes several sevies of
experiments presented separstely



by the individoal writer and the drommstanca. With no
Dotes at all, ooe might be able to start writmg an
which, short or lorrg, would be practically finkhed at every
wage. Or one mght accmmmlate the facts in a great oram of
verbiage, and then, throogh condennation and revison,
pat the mper mto Bl form. It b the end om.
coanty, not the intermediate peodact

culine before they sam
rting, The following sizpe may be emploped.
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{8) Prepare & brief cutline of the main topis to be
treated in your article. Arrange the topia in a convenient
znd logical order This outline may be on x single shert
of paper

(9) Make a second, enlarged outhne showing an ansly
sis, by headings and subheadings, of the article. This may
be three or four times 2 long as the finst,

(¢) Prepare a third outline before beginning the actual
wiiting In this outline the topia should be shifted to the
most effective arder and each topic should be enlarged
and preferably exprened in the form of a conpase topic
sentence,

{d) Begin the actual writing Spread out before you the
outling the tables, and the graphs. Expand each topic or
topic sentence of the outhne into a paragraph. Make a
rough draft first. Leave plenty of space between the luws
for subsequent revidon. Concentrate on the subject mat
ter and write as rapidly as possible, without Jettng details
of language Interrupt the fow of 1deas. Then on spother
day examine critically what you have wntten and begin
to revise st. (See wection on Revuion,” page 48)

SUBJECT MATTER AND ARRANGEMENT

GENERAL

1 Unity A saentific paper should be a unit, treaung a
ringle definite subject. It may conwin several main topla
{f these are logical divisions of one farge subject. Make &
careful selection of maternals. Include only what is necs-
sary 1o an understanding of the main ideas, but omit noth-
ing that is esential.

Each paragraph should have umty It may well begin
with a topic sentence that indicates the idea to be devel
opedinthepangﬂpk"l‘hcmopricmmcunids the
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writer in mramsforming his peelmrmary ootlint inlo pan-
graphs, and it 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,
: 4 or contrast, complexity or cause
and effect. Use 1 aeder that serves best the needs of dlear
new, coberence, and emphans. Discuw srmilar poims in
the same order and e similar forms of expresdon. Indi-

addreming these spechlivs, an mke bl
paper intellrgible and weful 1o mamy workers ouide the
mmediate naow Held

Present the marerdal in a manoer it will emble the
Taader to grasp its meaning 23 quuckly and exs as por-
sible. Use the style of the textbock~not that of the hibora
to1y notebook. Explain each topic dearly point by point.
Define, ltestrate, peove, and smmmarire your statements,
it peconary

Gmcumld::-nhlelhoqmmrhemhhmd
the variony topics and their need of deved Treat
huYMmpn(humwodekmmmﬂd
eplanation. Develop fally the mare complex and the

important

4 Exem, o

plex. Mosmate the meaning of
i by givmg exampl general or ab-
concrete dana, partilar nvtam

amplifying detalls, or spedific
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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 ;alr
pompous language. Be careful also not to announce 8 we;
known fact as if ftf_wm a discovery 1ndicate clearly which
of your results and conchisions are new For completeness

-~
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dmhbuﬁmmmmmmmﬂa
MWMhMmmmﬁmyhdmx
skillfalty wthoot annopinyg ox confumdng him.
x

1 Chokee of Title Chome a cancise d:tﬂ‘xi't lh::,
mp‘ﬂtenoqhmhﬂndelh:mnnmpiumedtd
makiog 3 subject index in an aberact joornal, Sefect theae
topecs with the abm of giving definite idens 33 to the exact
coutents of your paper Ina blolopiculstady bt b desinable
to give the name of the organism in the tile. Inclode all
impertam nouns under which your paper thoold be In-
dexed, bt preferably Imit the title o ten words, Flace
the more mmportant words sear the begmniog of the ble,
#0 st the subject mat be seen at & ghance,

2. Sclection of Topics, Ask younedf, "Under wht topia
would 1 o0k in a yabject index of an abstr 1} TH1
were sexrching for the lirerature on the mubjecn treated in

ry paper?” The answer to this quention will provide the
topsas for yoor dile.

DIROOCCTION

I Cemient. The funttion of the introducison b to make
dear the qubfect of the article. The Introdaction 1
m&pﬁmmhmuaw
mﬁﬂinﬂmﬂ&tmhmﬂquh
give the purpove, scope, and peneral o the
Ervestranon. oethed

Faally mmmwmmmdﬁ_
nstely the most significam revalt of the nvestigation. Witk
dnm!nmndnﬁonbdmhimlubcmth B
lﬂc.nhttwmmgm mwh'mm“
mmcl 1 inference forward in iy

1L or the otber hand, the smatement of the makn
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point is deferred until late in the paper, the reader ron
able to distinguush esential from noacsential evidence
and may overlook or forget important features.

2 Pertinent Literature Make reference in the introdve
tion to only those literature citations that bear directly
upon the intraduction itsell, The ather relerences to the
Interature should be included in the parts of the paper to
which they are most pertinent, chiefly the disamion of
reaults.

The foregoing procedure is now favored by most writ
ers. Te be sure, a long historical 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 11 niot prepared so
carly 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 ducuwion of results, where
the new reula and interpretations are compared with
thase of previous investigators.

DISCUSSION OF REFULTS

1 Interpretation. The prumary purpose of the discu-
sson of results s to show the relations among the Eacts that
you have observed. Support your conclusions by reference
to the expenmental results. Reep asking yoursel{ “What
do the data show? What 18 the evidence? (See the section
on “First Steps fn Treating Data * page 25 ) Indicate the
meaning of the facts thesr underlying causces, thewr eflects,
and their theoretscal implications. Ann, where posible, to
explain facts 1 the symbels or Janguage of mathemancs,
and according to the I of phnic and chemntry

2. Reference to Tables and Graphs. Keep the texc free
from mere repention of the detmled data presented in the
tables xnd graphs. Such repeution except when necenary
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mnbuwcanpﬂbunnotobduuinthcubhmdpfh
confmes the text and makes dull reading As far 2 pos-
alble, the text should be reserved for comparisons, rela
tioos, coociusiom, and gencralimtions.

3 Unsettled Points. Give particalar attention to evh-
dence that bears on paint concernlng which there {3 dlf
lamdop{nnnnmnng:dml}su.liuumhipawulor
coatronertlal language, or expresions likely to excite con-
troversy ot retort. Abare all, do not mmpugn the motives
of others; motives are frrelevant.

4 Enpharis of Conclizsiows. Indicate the ways in which
the revults of your stady are related to the field #32 whole

the additkons that it makes, and stres condlu-
sony that modify fn a dynifeant way amy hypotbesls,

thon 1 » textbook on the subject,
5 On 1on of C s

To prevent misumd
n:lndhq,uhnec:nrymdcﬁmudaﬂyupmﬂ“m
preche coaditions to which your condluston apply A coo-
clusion thould always be stated tn such & way a4 to fndicate
18 g of

Coafusion often results from faiture to define ade-
quately wll infoeial experimentsl details. In amy ex
periment ar series of expermments the Influential condl-
thom mry be amatyred oo two proupe {1)
Lhuervprmdn;themhbhlped.uywd_mdm
thoarvprmzh:gthemuh.h::q)u-hnmnlamplu_
the mffnenthal back nd ot | fing ot piy
conditions of the firu groap are asomed

d are

0 be adeqmaely

They Altiom €

ideal experim to differ in certaln known ways For an
o +

) seriar, the condrtioms of
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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 intereated only in the mam results and conclmiony,
the abatract gives him this fnformation in briet form
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“The abstract &0y & gap between the title, which may
srerage caly about ten words, and the artide, which mry
be trn pages long It i meful to readens who wish mare
information than Is given by the title and lew information
than &y given by the article. lts parpose, ther, b to xwst
readers (s) by elaborating the tithe and (b) by condensing
the article, thm saving the tme of readers who do pot
require the full contents of the paper Incidentally if the
aburact f1 well prepared by the author it will be eaitable
for reprinting in an abetract journal.

3 Matwre To verve ity parpase, the abstract shoald fo-
date dearly all the subjects dealt wath in the artidle, 30
that po reader imterested in ouly one of these subjects will
fall to barve his attennon dirested to it The aburact shonld
o semsmarize by bt early e priocipalnew reslis
and conclrsions, especially all pew fnformation likely
be of interest to readers who are not specualists in the fidd.
The abstract shonld be well written, 30 3 to be enily
read wnd endemtood, and shoald be selfexphmatory com-
picte and dear in Itself.

4 Preprretion. Kccping in view the dmal purpose of the
lh!rn,thewﬂwlhouﬁrudhhmmpt
making notes () &3 to the ubjects dealt with, (!
bk A i ng which new i b given
tncidentally and (5) a1 to the Dew resalts and condd

rtpcnﬂlunm;]xdadngm:.&mb}m then
be pathered sentences should

§ Models. It will be wseful

to wody as models the ab-
fTach gnen in alnmact jommals and 0 try to ul
‘hﬂﬂmnmhhempuuemmj
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LOGICAL FRESENTATION OF IDEAS

Many of the mistakes in sclentific papers involve erron
in Jogic. Their avordance depends chrefly upon a thorough
understanding and careful analysh of the idezs that are
presented.? The following ruley apply to some of the most
obvious, and yet commonest, mutakes of thu type.

1 Reguisites of 8 Good Hypothesis A hypothess f1a
tentative explanation of certain observed facte It Is pro-
visonally adopted 10 explain these facn and 1o serve 132
gude for further investigation. The requisites of a good
hypothesis are the folowing® (a) It should explain fach
that have not hitherto been adequately explaned. (5) It
should be conssstent with all the known facts. (¢) It should
be no more complex than necessary to account for the
phenomena. (d) It should aid the prediction of new facn
and relatfons. (#) It should be susceptible of verification o
refutauon.

2 IMusions () Be aareful not to draw conclunons from
data fnvolving errors of observanion, errors in arithmede,
comp ing errors ic amd personal erron. (b)
Do not use mathematical formulas without dlearly under-
wanding their derivatlon and all the assumptions i
volved. (¢) Be aautious fn comparing conclusions based
upon experiments in which the influental conditfons
have been improperly contralled, and therefore not do-
plicated. (d) Avoid confusing facts with opinfons or in
ferences, not only in the investigation ive!f but also 1n
preparing resulys for publication.

*~Howerer shepeical one may be of Ut aiainment of najveral
trths, one an Dever 3y thst philosophic wixdy means the hablt
dmmumdmdwuu:\gmwtwgml&
of snaking conventlamallties fiukd again of fmagining foreign sate
of mind. In a word, it metas the paseason of maital pampective. —
Willlen Jemer.
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"

Teo Proad Generalisstion. {¢) Do not drw & coo-
zﬂanlmnmntcvdzn.nurmhmdnumdmlm
ml]]mhcdtu-hu{d:!:_(b)htmchl(nm
ustos that are based on extrapolated amver (0)
\ard against failing to qualify a concloxdon, 30 11 1o show
'hhw{mm'hkhlupphs.wthenﬂmm‘hkh
o be experted. {d) When you indulge in speculation,
‘e (huat you, and your readers, knaw that it is ypecula-

[FF. 8

4 Cowe ond Effert. {s) Do not infer meredy bearese
o0c thing hay followed amother that it Is the cliect of the
othes (b) Do not argoe it crma e the same beaanse
Indistingunhable effecty have been obeerred. A certaln

oy bare ope cause in one ause and another
Qe in 2 second ae. () Be crreful in making Inferences
ty amlogy If two cases are chaerred to resemble each
other in cerata particulan, it b oot wale w infer revem
blance in another particolar that ks been noted in only
ooe of them. (d) 1 two proctmes have the mme math-
ematical expeestion (ar yield the same soft of graph when
Plotted), it does vot necewnarlly follow that the procemes.
thertelves are

allke.
3 Prejudice. {a) An attitnde of latellecrmal

() Do not decline to admit cvidence
because it necemitates an concimion. If a con.
dmnm“htmd-wmw
rode. (d) Brtmg, caustic comments are ahuost nue 10 be
vepreued later 0d they invarkably weaken 1the effect of
004 s wyuments.
(.Anbip{l-,ﬂl’mmcmdwm
sxndings of language. (¥) Define teres w clearly and
Preciwedy 21 possille. Do not use technical
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in a field not strictly your own, unless you are certain of
thelr predse meaning, or nnless thelr use has been checked
by a speculist in the feld. (c} Do not use a term 1n one
sense in one part of your reasoning and 1o another sense kn
another part. (d) Do not mistake a general for a speafic
use of a term (¢) Be very antiaal of statements contaimung
the words cause determine control influgnce result
effect Distinguish carefully between such words as factor
condition, force agency process

7 Missing the Point (s) Do not gnore the question,
evade the iwue, or argue bende the pomnt. Define deary
the points at 1ssue. Try to determine the crucal pount that
will really decide the ducusson, (5) Guard agamst rezson
ing that may correcily prove something but not the thing
wiuch you think it

8 Begging the Question. (a) Do not base a condumon
on an unproved propositron. (b) Avoid aguing in s
drcle—drawing % conclusion that merely states the 2
sumptions 1n other words. () Do not assume the truth
of » proposition that 1s not proved and may be false. ()
Do not assume that 2 certan thing i true becaust &
prominent authority has said it is true. (¢) Do not assume
that 2 proposition s untrue becanse you are able 1o dis-
prove the arguments that have been used to support 1t
there may be other valld 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 acquured by the writer of
articles of a popular nature. These methods should be
used cauuously by the writer whose purpose it is to in
form rather than entertain, his fellow workers. Rather
1et your style be characterized by unobtrusive simplidty
than by inappropriate and labored ornamentation Con-
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mlhmwmmmwﬂmmﬁu
more faterested fn the thing he & dacribiog thn in the
wonds with which he describes it hevertheles,

e of some of the devices of the jourmlist mxy serve,
without breach of propriery to ghve 8 scdentific or tech
ol fapa aa stmactive and imeresting style. Thee
drvce ate indiated by the {ollowlog rales.

1. Begin with an introdoction that §s broad enoggh
1 give the reader the Informmtion oecesary for an wder
standing and appreciation of the subject. Refer to the
sy in whach the eabfect fs related o the reader’s pre-
vious knowledge or experience, and rgpet benefis to
be dertred from further information on the wbject. Eme
paaize the exonam or practical bmporance of the sab-

2. Make the paper a3 cay s poteble fot the reader

0 comprehend.

% Use photograph, drawings, chacts, digrams, and

ana

4. Frphaize the new and the tmesml—the features

that have news valoe

5. Omt urvial and tedions detalls that wre not o

utial for acoracy and completencss. Keep the text free

from repeation of data preented in tabies and graphy

Lmknmmdmcppulnummh%m

by al words, plirases, of sentences, 50 &3 to mmake

& cootinooms ory—the susaining the reader’s k

7 Preede every dull pesage by w

doction. stimnlating intro-

& Seek vardery in od

e T g 4 s f e
Aerage sentence 0 30 nd

MWMM‘:‘;‘"&“"* \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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mhmelmpwmzmanuyh.mvﬂw:hou!dbe
mare intereed in the thing be b describing than in the
wards with which be desribes it. Nevertheless, judicions
use of some of the devicts of the jonrmalhit may werve,
without breach of propriety 1o give a sclentific or tec-
nial paper an atnaive and imeresting syle. These
derc are indscated by the following rules
thmmmmmmmuhmdm
ta give the reader the infommtion pecesary for an under
sanding «nd apprecation of the subject. Refer to the
oy n which 1he sabject & related o the reader’s pre-
Tioas or exptnence, and sugpest benefin o
e dertved from foriber information on the sobject, Emr
;:‘*’“‘*mkmmblmpnmdmm

o com

2 Make the paptr as tasy 1 powhile for the reader
prehend.

% Us photgrapts, doewiogy, chans, dhgrams, xod
arves

4 Emphasize the ew and the umummal—the feamra
that laye news waloe

5. Omit wival and tedions detalls that are not o
sental for scomacy and com) Keep the texs free
mmmmdﬁnmmhnb\nmdm

& Link each part of the paper to some preceding part
o al wordh, phrases, o sentences, o ¥ to make

L B vaney In and
mmmwpﬁ_“h sructre of words,
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10 Use colorful words 2nd vigorous turns of expremon.

11 Use forcible comparsons or resemblances. In pop-
ular articles and lectures occamonally wse amalogies,
similies, and metaphors.

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

13. Ask provocative questions.

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

REVISING THE MANUSCRIPT

After writing 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 to 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
passage 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
manuscript through one handwritten and two triple
spaced typewritten drafts, which allow plenty of space
for revisons between the lines, before making the final
double-spaced typewnitten copy that 1s submtted for pub-
lication.

The wnter is judged solely by the quality of his finished
product. He should spare no effort in the revisfons needed
to make fus manuscript as nearly perfect as possible

1 Organization and Consi; y In the firt 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
Bml:ubtcntolcwtd.l!tbep:pahlwg.lheﬁrnpn
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-
talls of form. Study amd revise the sentences in groaps,

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, snd a mrximum length not exceeding 40 words
(+ typewritien lma).

(b)wmmmmnqmm,
ponctmtion. smple
(c) Prefer o arrange the sentence elements In the nor

mal order subject, verb, object.
() Prefer the acthe voeee 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 Use colorful words and vigorous tusns of expresdon.

11 Use forcible comparnons or ressmblances. In pop-
ular artices and lectures occasionally use analogies,
sumilies, and metaphars.

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

18. Ask pravocative questions.

14. Let the reader feel that he i+ dowg bis own think
ing, not merely following Sumualate his imagination apd
give him a sense of achievement.

REVISING THE MANUSCRIPT

Alter wniung the finst drafe of your paper begn w
revise it Revie severa! tmnes, keeping one prinapal
object in mind each tdme Learn to rewnte between the
lines, and to make corrections, msernom, and transpost-
tons according to the methods gven on paga 57 to
61 If there 1 not enough space between the hnes for
& revison a copvensent method 1s to write the revised
pastage on a shp of paper of page wmdth and to staple thus
to the margn of the manusmipt page. The pages need
not be copied unul they have bevome crowded with cor
rections.

Most wniters will obtain best seults by carryng 2
menusipt through ont handwniten and two inple
spaced cypewritien drafts, which sliow plenty of space
for revinons between the hines, before making the final
doublespaced typewritten copy that i3 submitted for pub-
Hanon.

The writer is judged solely by the quality of his finsbed

uct. He should spare no effort 1n the revisiom needed
to make his manuscnpt a3 nearly perfea an possible.

1 Orgenization ond Consistency In the fiest tevision
give attention to the order and development of the larger
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€. Comnectiver. Give speml anmtion to CoTAOCITES
e or pmiloly but hozeer nerthele therefore
whe, wherr smee beausise although, ff etc

7 Eaphony Reme to mite the amde plexsing m
sound when It Bs raad alocdd. Elimumate & sooesion of the
sz goands, snd avoid words tint rhyme, Reading the
faper aload rather dowly = 2 good way 10 caich vamom
mdmmmmkm

& Puncteataon. Correct the panctmation, (See page 65)
9 Style. Remise with speml auention o rypogeapual
wyle, muting certzm that this conforen o that of the
el o whach the paper s 1 be publatied. Contlstency
a the me of cxpmals and Infi and fn the style of bead-
=23 b eneniml m 2 rrmyaTe prepared for the prmtey's
me. The prinrer nnot be expected o depart fram the
rale to “Tolaw the copy ~

H dawrocy. Rexd dhroogh the ranmap 4T
sardieg for maccntacy or of faa

I1. Length of Paper A paper iy need to be sbortersd

e Lenyth of the Prmted Artice” page 62) A Joog
faper oy aften be dinded intn two ot roce sthort
nd these may be pablubed sepayarely Care ,‘“P"‘”bt"
ever o make exch prper a omt, treating ooe

central topee. 1 there art two or vore topics bn a paper,
theae s be o] vubeirvizions of the ringle hrge
uchnjluolkw&-nmbmh“‘r&hg,
[ —,

L. Wimerteroent or eogseria of far

3 et ogldm of facy

3 Lo m éea, serm, @

4 Conchemery

ilmmﬂhﬁmm

et
€ Fetwe m Smogtah Lerween fict and
7 Coatnatore sl kacoosiamncie. L
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(9) Carrect weak or vague reference of pronouns to thelr
antecedens.

() Correct danghng modifiers (partidples, gerund
Pphrases, sbsolute phrases, prepositional phrases, infinitive
phrasey, and cllipnaal cawses)

3 Clearntess. Revise sentences and paragraph with
spedial attention to clearness. There should be only one
possible meanmg, and this should be easily undersiood
by the reader Find a good word ar phrase to convey your
iden. A usetul test of dlanty Is to see whether the paper
& undenstandable when it is read rapidly slond.

1 Conciseness. As a rule, the finnt draft of a paper
should be longer and more complete than the copy that
will be offered for publication. Better results are usually
obtained by condensing a long paper than by expanding
a short one. In shorterung a paper condense or elminate
the parts that are least needed for clearness of presenta-
tion. Strike out idle words (especially superfluous adjec
tives and adverbs) replace a phrase with 2 word, combine
related sentences eliminate repetition of an idea, Omit
the obvious and the least fmpartant. Retain the esentials.
Impartial counsel is valzable in aiding you to decide what
s enental. In judging, put yourself in the place of the
reader It takes moral strength to “blue pendl choice
phrases, sentences or paragrapht But the results will
justlfy the effort.

5 Repetition. Elmninate unnecessary or awkward rep
ctition of & word or phrase. Some common “repeaters
10, sclentific articles are found showed reported gtudied
concluded make use case st 1s there s thuy s San
the page, check the offenders with 2 red penail and then
remove them. Ssbstitute pronouns or synanyms, or pref
erably rewrite the sentences. Also avold a succradon of
sentences of the mme structure or length.
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6. Connectroes. Give rpecial anention to comneatives:
exd or mmilarly but Acwever nevertheless, therefore
when, where nace beawr dlthough f ac

7 Ewphony Revne to mie the srude pleasmg in
wound when ft 15 read akend. ERmmate 2 saocessdon of the
rame ormds, and avoid words that thymoe. Reading the

journal m which the paper 1 to be pablished. Connmiency
{5 the us¢ of capstaly and italics and in the style of head
ings s cwential in a manmscript prepared for e prinier’s
e, The printer canmot be expected 10 depart from the

Paper any often be divided into two o mare short papery,
20d thee may be publhbed scparately Care should be
Glen, bowerer to make cach paper 2 amit, treatlng coe
cennaf tome. If there ar¢ two ar mOTe topucs 0 8 paper
theve st be Jogical snbervisbons of the ingle Brge topd
12. Cherk List of Sowse Commeon Errors tn Writing

I fnecrwrecy
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IL Inedegwate presemiation.
1 Omimion of tmpormant topice.
2. Tualty order of sections o of parsgmphs.
3 Incimxon of materlal in wrong sectiou or peragraph.
4 Incomplete devclopment of & tople.
B Falluze to begin & sextion of 3 paragnaph with tophe s
tence contaning the key word ar phrase that ndietes the

rublect.
6 Weak beginning of & section of a paragraph.
7 Incloston of frrelevamt, trivh, or wediows detalis.
8. Pamage that are duif or hard o resd.
8 Fallwsre 1o disdoguish between the new and welldoown.
10 J ot fatap: and rish

UL Faully diction and style
§ Long woienoes (mote than 5 or 4 typewritien Hoa) sd
complicated grammar or short, choppy senieces (kW
than 154 typewritten lues)
2 Weak scuteuce beginnings—a string of weak or memningion
words.

8 Lack of clearntm—a seritence that requires rereading to gt

the meaning,
4. Long, complicated paragraphs (mote than 3 page of oype-
writing) or thort, scrrppy parsgraphs (m than § Haer of

typewriting.
5 Wordines sod paddisp-faiiure to come directly to the

pelnt,

6 General words rather thaa definjie words

7 Dull wesk, or awkward expremsces.

&, Lhancoossary sepetifon of the sume ward of the same st
fend® strocture

§ Omimion of connectives snd other refatiem wordy, especiall
in ¢hart emtemees.

10 Unnecewarlly technical hnguage o oo cany srange word
in a siapie sentemer

FREPARING THE TYPEWRITTIN COPY

1 Copy for Typlst. Copy for the typist should be dearly
written in black ink or soft black pendl. Its 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

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

per

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

(19 to the fnch) makey rmuch more legible aripmal and
arbon copies than one with elite characters (12 to the
inch). The tvpe should be kept cean; the arbon paper
should be renewed freqoently (efrer wing for not more

Triplespacing b advantapeons in the prelimmary drafes
of thr manmaipt became 1t allows plenty of room Tor
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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 manwcnpt. 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‘nmpktrmﬂnddm-dnuldhep-mud[nzh:
per 20 that readers will know where to wiite for re-
rhullknnnmnmmﬂmmtheﬁmpn;:
of the paper In the heading or in & foomote 1o the tule)

{Ecample of geners! heoding]

INFLUENCE OF SULFONAMIDES ON
GROWTH AND RESPIRATION
I\ BACTERIA*

Henry E. Miller and John C. Stewart

Depotnoat of Bacterwlogy Ychoel of Mediciar Uslrerslly of
Pearrylowa, Pulsdriphis 4 Promsyloeta

Roxrhed b poblicnos Avpes 12, 1956
Tiee exthon X mdebtad to Dr. Edward M. fobrwon for ketptxd
Pagrices duhg e toane of the wndy

I2. Feotwotes, Citations, Quotations Headd
Tables, Legends, See special direcnons for typewniing
Lootnotes (page 91). citatioen (page 92), quonation (page
106), headings {page 111), ubley (page 118), and legends
unEhlm
emeninl that the man be n
w3y that will allow & m;ﬂ-ft F'F::ﬂ:l a
"“mtmmt.‘hichummmdmdm
m one operation. To permit rapid work, the
mﬂq‘;:ﬂm'ammmb‘l’mm
0 wpanate thees thay
m;‘\t:mm‘b‘lhctumnburthemm’;h@ym
the place for 2 table
ﬁ\tllnaumcbqu;,’w Qh:q“"“ﬂ@
lbttl-bonube d fram the rypewrizer and a new
be fmereed. Only the tible o quotath
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hould be typewritien on thu 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 footnoter ¥
convenient being writren on a sheet). These sheety should
be placed at the end of the text copy after the literature
cited. (Exception Is made when preparing a manuscript
for submussion to journals that require foomotes 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 figures should be
typewritten In numerical order on one or more sheety,
and these should be placed afier the footnotes.

13 Title for Running Hesdlines. A condensed title of
385 letters or less should be given by the author for the
running headlines of the pages. This chould be placed oa
a separate sheer at the end of the manweript

CORRECTING THE TYPEWRITTEN COFY

I Checking Alter the manuscript has been typed, the
authar should read che typewricten copy for erroas. All
tables, figures, names, quotatons, and citadions o the
copy must be verifed by comparson with the anginal
manuscript. A convenient method of checkiag i to have
another person slowly read aloud from the original while
you follow and correct the typewnitten copy

Assume that errors are present find and correct them.
‘The responsibility for uncorrected errors 1n figures, names,
drations, and quotations rests entirely with the author
since the publisher has no weans of discovering such er
ror. It Is fatal 1o Jeuve them for entics to discover after e
paper has been publihed.

2. Indicating Special Characters. The typewritten man
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wcrtpt oyt be dlear to the typesetter who b not 2 scken-
tist. Symbols, slgns, supencript lewwens and fgure, etc,
mmt be unmisakable. The symbol “CI" (for chlonnc)
mest be marked with a handwritten *¢7 above it © show
that it bs ot “C1 {€ the typewriter wes the tame symbol
for both the letter “T” and the figure “1” This should be
do0e even if the two symbob are almast idential [n some
type faces. The muhtiphaation tign “x* must be plainty
marked or the words  maltiplication ign  written in the

to distmguish it from the letrer “X™ Al 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 ordlnary danh (em dash) should
be typewritten o3 two hypbens, without space before, be-
tween, or after them. If a hyphen ocourring at the end of

3 Tpeitten line should be prined as & byphen, mark

COLLECTIONE
comSorrections in Body of Mamscript. 1f powible, write
in the body of the manmscript, not in the mar
i If corrections are written in the mangin, it may be
difficult to make transpositions by
paning Do not dastroy degibility by writing too
'Wdﬂhumlhtlm.\\hhhmymm
P, Soug semienct o » parapraghy typewiie the revi
dumpml-.emm pof paper of page width, and pave
mmkn’f,:‘h‘ ¢ction rewrtten. (Staples are more
comexdent than paste, but they should
dxannﬂmlhem‘hq never be uted In
2,

Hortzomtal, W
Qlly on the page. tite cormectioms hordme-
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should be typeymtten on thu 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 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 htemture
ated. (Exception 1 made when prepaning a manusaipt
for subminion to journals that require footnotes to be
placed in the text. See section on “Footnotes,” page 91}

The literature catations should alio appear on a k-
rate sheet.

The legends, ar utles, of plates and figures should be
typewritten in pumericaal order on one or more sheen,
and these should be placed after the footnotes.

13 Title for Running Headlines. A condensed title of
35 letters or less should be given by the avthor for the
runmng headlines of the pages. Thus shoold be placed on
a separate sheet at the end of the manuscript.

CORRICTING THE TYPEWRITTEN COPY

1 Checking After the manusaript has been typed, the
authar should read the typewnitten copy for errors. All
tables, figures, names, quotations, and citauons in the
copy must be verified by comparuon with the orginal
manusaript. A convenient method of checking b 1o have
another person alowly read aloud {rom the onginal while
you follow and correct the typewritten copy

Asqume that errors are present find and correct them.
The responsibility for uncorrected errors in figures, names,
citxuons, and quotavons Tesu entrely with the author
since the publither has no meam of discovenng such er
rory. It is fatal to leave them for critics to discover after the
paper has been published.

2 Indlcaﬁng&‘pcdal 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-

15 Swadl Capitals. Two lines under a Jetter or word
indicate printing fn SALL CAPTTAL CYpe.
I‘Imwmmm.]uamh
dnmy:'mxm;in:ulquc

17 Boldfece One wary line under a Letter or word fo-
dicates printing in boldfacd type.

XTIy

L Brief Inserts. To nsert cue word or 2 {ew words, write
them above the Line and indicate the place for thely imer
tion by & caret () placed below the Fne.

2 Lamger Insevts. To msert & passage of sevenal oo
hﬂh-wdmmmmhdd,mi’
and pastmg 1 recommended. W nie the pasage on a fresh
puece of paper of pagr widih. Cun the e ar
the plroer where the insertion b to be made; amarge the
matenal in the proper sequence, with the smploy going
on 2 new page; and pase the preces of paper on fulkh
herin Gne the added mnmaipt page an interpolated
ocumber For example, if it {ollows page 10, gree it the
amnber “10A™ at the bottom of page 10 write “Follow
with pege 104, and enciose this note In a crdle, 1f
* l papes are required, Dumber these “104,~
10B.  10C, etc

Anotber method that sy be wed b the
S I
:::m“"ih“f"x?'lmmrnﬂm.ch&

puoge urgin of the
“Imert A, h;mmmﬁeﬁ
drxw 2 ¥ine 10 2 caret at the place where the 5
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3 Corvections Abave Line Place the correctsons n the
space above the line to which they apply w that the pnnter
will see them before be reaches the words concerned.

4 Cancellatron, To cancel 3 word or 2 sentence draw a
horizontal lime through it. To cancel a single Jetser draw
a vertical ine through it

3 Reitoration. To restore & word that has been canceled
by mustake, rewnie the word above the one you have e
celed, or make a series of dots under the word and write

Stet” in the margin.

6 Substritution. To replace one word by another cancel
the first word by drawing a horizoneal hine through it, and
write the new word immediately above Never write the
new word directly npon the first.

7 Indycating « Pavegraph, When a word should begina
new paragraph, place the “§7 dign mmedistely before the
word.

8 Conceling a Paragraph. Ta cancel & paragraph dv
tion write “No ¥ in the margin, and draw & “run+n” line
from the indented word to the last of the preceding sen
tence.

9 Period. A period may be indicated dearly by enclos-
g It fn & small cirde.

10 Space Between Words To weparate two words that
have been written together draw a thun vestcal line be-
tween thesm.

11 Caneeling Space Retween TWords. To indicare that
two words are fo be brought together connect them by
means of half-circles above and below them. (For example
Foor [ note.)

12 Reduction of Capital Letter To inthcate thata capi
tal Jetter should be printed as & small (lower-case) fetter
draw through 1t a Light oblique line sloping downward
from right to lefe
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B hdkapuds.hmumnndir;m“"“‘d
Indicate In ITALIC CAPITAL type.

4 &;F:lgnsmteuwmderlhwamdlndhm
FﬂnﬂnanROhXANWHALm

13 Smcll Capitels. Two lines under a letter or word
indicate printing in SMALL CAPITAL type.

16 Tralics Ome erralght Line under a letter of word fn-
d.bmyxmunglnmlxqpe.

17 Boldfacs One way line under a letter or word in-
dicates printing In boldisced type.

DOAETIONS

1 Brief Inserts. To imert one word or a lew words, write
thern above the line and indicate the place for thewr imer
tion by » aaret (o) placed below the line.

2. Lowper Imserts, To insert & pasage of several or many
Lines in & page of the manmeripy, this mathed of cutting
and pasting (1 recommended. Write the pamage on a fresh
plece of paper of page widih. Cut the manmeript page at
the plact where the imertion i to be made; wrrange the
materal in the proper sequence, with the srrpluy golng
o 8 new page- and paste the pieces of paper on fallatred
sbects. Give the added manmaipt page an interpolated
oomber For cxample, if it follows page 16, give it the
number 10A  at the bottom of page 10 write “Follow
b page 10A, and encloss this note In a arcle. I several
wdditioml pagm art required, owmber thess “10A7

108, 110G, etc

Ancther method that may be used ts the followlng
\\nlelhcpnngtaultp-nud!c{ of
ﬁmtlmﬁh&upﬂmk'mgn-?&lx

pasage, margin of the manty)
WA-m.mm&mﬁ;P\gﬁ
draw s Lioe 10 3 cares st the place where the imertion b
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10 be made. Paste the slip to the margin of the page. Sev-
eral inserts in the sme 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 number,
following the manuseript page.

TRANSPOSITIONS

1 Transposition 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 poaton
above the lige, with the place for their insertion indictied
by a caret (a) placed below the line.

2. Transposition on the Sams Poge Ta indicate trans
position of x passage to & different place on the same page,
draw a circle around the passage, and from the cirde draw
a line to che margin and continue the line to 2 caret 2t the
new place.

3 Transposition from One Page to Another The best
way 1o transpose 2 passage to another page 1 to cut the
manuscript, arrange the matenial in the desired sequende,
and paste the pieces of paper on fullsired sheets. Then,
of necessary renumber the pages.

An altemauve method is the following: Suppase the
passage Is to be transposed frem page 15 to page 14 Draw
a arde around the panage on page 15 and wrte in the
mugin “r Atop 147 In the margn of poge 14 write "tr
Afromp. 15 drawaarcle sround this note and Irom the
arcle draw a line to 2 caret a¢ the deured place for the
pauage. Other ranspositions to page 14 are desgnated
YB" 4G et

RENUMBERING PACES

1 Consecutive Page Numbers The methods given

above refer wp wsertions and gramspositionsy made in the
preliminary drafts of an article.
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Before the manuseript u submitted to an editor or sent
fﬂlpﬁ'ncﬂ&cmmﬂnmhhmwm
nhﬂ-full;hnuwlmnmbmdcwmureb

2. Cutting and Pasting Any Insertions or manspositions
that are necesary should be pude by catting, resrrangrog.
and pasting on full sized sheets. It f3 not necrssary to bave
all the sheets filled with typewiting. The pages shoald
be remmbered by canceling the origimal pumbers and
whting the new numbers near the amceled ones. There
shoxtid be o unterpotated parge mumbers (such 1 7A, ete).

TOUL RIYEION

1 Fixdshed Menaseript, The suthor b expected to make
all final revisfons in the typewntten manuscript. Corree-
thom cost pothing {f they are made {n the manasxnpe, bat
alterations in the prools are very expensive and are Okely
% inrroduce inconmatencias and new erron

i A o i ehich there
e po often tndicates a carelem anthor 1f the
changes are not too mamy and are made dearly it will Dot
be pecemary to retype the

3 Oriler of Material. Before sending yoar ;

to a puhliher be sure to tove all in the
order 13 outlined below purs proper

Alﬂha’pnamcmdnddrc-tn\d&:hpwﬁmwbe
sent.

Title, mme of author footnote to ke,
Tmmmhl(ad:nhlgmud]mg o
3 XPamc page). 1
Literatore dited (mlmme)_
Fomnotes (on a separate
for Mlustrations (oo a e
Cmﬂmdm e of 33 lettens o om (m“f'z;pne

Copy tor flievratiom,
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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 artide can be made by
means of the following sxmple formula.
Number of printed pages =
Chanucters per MS line X Lines per AfS page X Pagos of MS
Charactess 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 hine and has 124 line

per page-
8xXTXND
-—_— T - b1
Number of printed pages 51X 1t

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

The space required for a legend may be aalculated in a
dmilar manner by taking into account the number of
characters per lMne of such material and the number of
lines per vertical inch on the printed page. (See alio page
125
T;:b method of estimating the length of printed mate-
ral 1 eanter and much more accurate than any method
based upon word count. Words vary in length 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:ztﬂmtnthelmkdlhemmmﬂ
by peintens fox Gcting

meh]‘wl The averagt DU
ber of characters (induding blank spaces) per manuscript
Fine bs cbtatned ae follows: (€) Mesymre the lemgth in inches
dlkmlmmnthdlmp:sﬂ.(b)ohzm‘h:
saran of these mencrements: and (¢} muluply the mean
by 10 for pica typewriting ot by 12 for elite rpewrhing
(11 the rypewritng has unequal epacing of the caranen,
nmiriply by the sverage mumber per inchy)

The average nomber of lnes to the page bs determioed
by connty sude on reproentative pages. Doaklespaced
typewriting has $ lines to the inch, for both pic and elite.

Accuraee estimation of fypewriuen rateial 1 ladl-
ared by a ruler (encea Secrewry), cbtalmble at savion-
ery stoeay, which has scales that measure dorectly the nom-
bex of plon o elite charactens pex b and tye sosnber of
lives per page.

Y Cheracier Comnt in Printing Obtain the

aber of characters per prmted Line as follows: (s)
Coumt the number of dunaen (eum,

»t radom o the Journal m which yorr artide b

10 be publhed and (b) cbuain the memn of these mmm.

nomber of printed lines per page b derermined
blluxmlmad:onlhnmp_

KINDS OF TYPE

§ Roman. The light {ac0d, yentical n me
haﬂdm%mmlm?“ ool P
CAPITALS (caps). which ruxy be: Lndicased fn the e

ptuhbynd 5,,"” 1008 wnder the ward o letter to be
e ® oars (apral Jetien aboot hlf s
bigh xs aps), which may be indicated in the
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ESTIMATING THE LENGTH OF THE
PRINTED ARTICLE
1 Formula and Method. An accurate estumate of the
length of the text of the printed article can be made by
means of the following umple formula.
Number of printed pages =
Characters per MY line X Lines par MS pagu 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 that the manuseript has an aver
age of 63 characters per line, an average of 27 lines per
page, and & length of 28 pages and that the printed page
has an average of 52 characters per hine and has 124 lines

per page.
BXITXDB
Number of peinted pages = X =61

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

The space requured for a legend may be caleulated jna
similar manner by taking into scrount the number of
characters per hine of such material and the pumber of
lines per vertical inch on the printed page. (See also page
125
-I%lh method of estumating the length of printed mate
rial is easier and much more accurate than any method
based upon word count. Words vary fn length from “a”
or “if” to "nitrob e ides. So the ber of
words per line s much miore variable than the nurmber of
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mwmh&hhﬂadm:mmmtd
pruntens Lot copy-fitting.

h’z.wcmurw&.g “The average mum-
ey of characters (inchoding blank spaces) pex manwmaript
Lmthohuh:eduhﬂun:(n))lmtlhlcngthminjn
dhmgzlmeonncho{tmpaga;(b)o\mhlhg
mem of these measurements, and (¢) muliply the mean
by 10 for plea typewmitig or by 12 for elne typewtlting.
{11 the rypewritung has unequal spacitg of 1he darae,
mnltiply by the average mumber per fnch)

The average number of lines to the page is detenmined
by oot made on pnguDouhl:fpnmi
typewTiting bas 3 Lines to the inch, for both péca and clite.

Acaurate: etimation of fyperiteen material s Ladili
tated by 2 ruler (Seneca Secretary), obiaimabile at stadonr
ery stoees, witich has wales that measure drrectly the mum-
ber of gl o elive charzcters per tine and the oumber of
lines per pape.

) Cherscier Cownt s Printing Obtain the rverage

munber of characters per printed hne as follows: (s}
Count the number of daracten

(lettery, puncruation
mrks, and spaces between words) i each of ten fall Hpes
picked a1 rendoe in the joarml in which yoar artice i
o be pubiahed, and (b) cbtain the mean of these mum

hﬂlmnmdprhmdungwmh
by & count mude on a full page. mined

KINDS OF TYPE
lnmm“ﬂn& 3, versh - e
hmmmmmm‘d’w stltﬂl(a)
.,,P"“”‘,‘“P‘*“”dlmvueWmd,”mm

o Linex under the word o letter to be-
upinﬂm!.(b)mmqn(aﬂml Tt
bigh 23 capa). which may be ind Nh&‘mm
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by drawing two hines under the letter or word, {¢) lower
cue Jetters (ordinary small lettens) A diagonal line may be
drawn lightly through a capital letter to mdicate that it
should be printed as & lower-care Jeter

2 Ntabies Inatalic type or rtalicr the letters slope vp
toward the night To indicate stalic type, draw a single
vraight line onder the lenter word, or fgure. If itabe
capirals are desired, underscore with four straight lines.

3 Boldface Type with a comspicuous or beavy face s
called boldface or hiackface. To indicate this type, nader
score with 2 wavy line. Its principle uses are for headings
in textbooks and for names of new species of plants and
animals.

4 Face and Body A sangle piece of rype cast by & Moso-
type machine is 2 recrangular block of metal with & flat
top that bears, in relicf, a letter or other character The
upper or printing surface of the raised charseter is the
face, and the block bearing the character is the body The
part of the flat top thet projects beyond the base of the
raised character 1 known as che shoulder A whole lne
is cast 10 one picce, or slug, by a Linotype machune.

5 Sixes of Type The snize of the type 1 desgnsted by
the height of the rectangular top of the smallese body on
which the face can be cast. The following examples dins
trate common aizes 21 they appear when printed.

Tids fime Is oot n 6-0iat type.

“Thh e is et in 8-point cype.

This line is st in S-point type.

‘This line is set 15 10-point type.
This hine is set 3o 11 powns type.
Thu line u st 1n 12-pont type.
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Tbtn:ﬂt|:mp!(1y\tdinli!i:lculq-pel:Lthci::v.“»M2
foch. Thus 10-point type ks 3 body 10 paints (184, inch)
hugh, and has 2 face, or rabed character dlightly lew in
hdgh.wlhldﬂtwmb::mmnmm
lhel:utm:dunu.\\h:nm;omxtypehmtdlnmmpai-
I.’m-ﬂmlynhhml]:p:mbctmdrﬂmhh.ﬁd
16 be st “solid” Usmnlly bowever the Lies are separated
byd:e:d.d}mm!rpn:pvrﬁ:db,mgmwﬁ,
larger body In most work 10-pomt type b an on a 12
pomt body The type 1 then ald to be 10-point type on
1%-point body Th book b printed in type of that dze,
with sobsidiary marter in 8-point on 10-point and the In-
dex in &-point oo S-point.

Sclenific journaks that have enly oe colmmn on a page
smally employ 10-point type on 12-pomt body or 11-point
on 13point, with subaidinry matter (footnotes, Tegends,
literature atxbom, tables, etc) sct In 8-point on 10-point.

Joermb with a two<colimm format are wmlly primted
0 S-point or 10-point type on 10-polnt ar 11-point body
with sabudnry matenal in 8-point oo

& Scx of Type Page. The it employed in
h!thznhhmdwndm,qpmhmmﬂ"p‘a“’
{abo qlled em plea or 1°point cm) Ly
u\‘mmmmmm'mmq;hmm
dlhapinlkﬁu')ro{pnul!-pomdm-nm’lhe
t7pe page of 1bm book b 344 Inches or 21 plas m

B4 ~ 1 = 21) and 58{, faches or 34 I
dode fummicg beadtiney. picas fn beight (ex-

type styles, an em of
bl e . 12 gl 5 Lok wide oo o 12
22 em of 10-point type ks 10 points
2 of 5ot tpe 5 8 ot wide. wide, and
The en and Inlves of the em are wed for
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and spadng, and also for expressing the lengths of dashes
An em quad 1 a block of type that 15 one em in width,
the ordinary dash (—) or em dah, 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 dtation,
is an en in wdch

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 pnnting) the
paper the press work for the number of coples required,
the binding, the wrapping and majling, etc. The publisher
ordmnarily takes care of these details, but an editor or
bunness manager of & journal, or an author who 1 pre-
panng copy durectly for the printer needs to give consider
able attention to these matters. It is evident chat many
complicated factors are involved in the printing procen.
Close cooperatron with the printer and proper prepan
tron 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 in the past tense (For example: The plants grew
bener i A than In B. The dry weight was greater in A

data thould be mainly m the present tense (For example:
Dugrams of dry yiekds are thown in fgare 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
focth from the expert A facts to the pr (For
eumple: The highest dry weight u shown for cultare A,
hich recerved the greatest amoumt of the oy
Thim may mean that the amoont of niogen added war the
e ing condstion for these experimenis)

4 $pecific Conclasions. Speabe condnsion and dater
Dove thould be sated 1n the past tente becarme this always

pb the epecial condstbons of the partical
et and 1 osds confming speaal 3 m"?"ﬂ"'
enl coar. (For eample: Rice grew b the otber
@adiions of these tests, when onder il
Mudxnﬁbounrmmmmmm‘bmm

oaiom ralke o added o the woil)

3 Geweral Truthe, When a genenal truth i3
hmﬂdm.kmhmm‘mmwd'
ally 2 genenl trath b without time disthcbon. For ex
mpic. oo Ty 11y “Many yean ago, sdentnty were con-

«




66 WRITING THE PAPER

and spacing, and alss for expressing the lengths of dashes.
An em quad 15 a block of type that 1 one em In widih,
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 atutions,
1 an en m width.

8§ Specifications and Printing Complete specificatrons
for a publication include the styles and sizes 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 composition or type
setting, the proofreading, the handling of {llustrations, the
margins, the makeready (preparation for prinnng), the
paper the press work for the number of coples required,
the binding the wrapping and mailing, etc. The publisher
ordinarily takes care of these details, but an edltor of
business manager of a journal, or an author who is pre-
paring copy durectly for the printer needs to give consrder
able attention to these matters. It iy evident that many
commplicated factors are involved n the printing process.
Close cooperation with the pninter and proper prepan
tion of the manuscript will eflect nignificant mavings m
printing costs wathout sacrifiang legibility or appearance.
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aﬂynhtedmmmcnu.tbq;iﬂlmwmphmbmh
tnn periods, and s tetard reading The trend in current
'ﬂdnghmddmollmmplued.hnh:duno(ml-
@l

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

The sotwon of 8 scicatthc problom doo met dowe ¥ dupter B
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,

La il stoaw & brw of maae expromes  matherarres] rvlaton
berwacs che phenoncms wader comldertion. £ ey phydal by
Oucreiere com be prcmied fa chy Sarm of & mathemiskal o
e ] W etlor

A colon n prelerable 1o a semicolon or & period at the
eod of a rutement which formally polnts to ooe that

mewm,\lmpuum,m
colon, of » prred —osmlly a

bat for o1 mor cooedimating confunciom—and

Whnt we L abowt tha werld depenc oa what we
=l
“wmmmnum_;“:r,,,‘
;‘M-MMMMMM‘
By mly als reot i minds well
~Joweph Hewrp Prepared o riccha (e,
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vinced that malaria i caused by & germ carned by a cerain
species of mosquite 7 Well-established prnciples of math-
emancs, phyddas and chemustry should be put in the prer
ent tense

PUNCTUATION?

Good punctustion is an aid in achieving danty and
emphaiy in writing Punctuation should follow current
nsage and should be unorm throughout an arde It &t
better to learn to apply a few wmple rules than to punle
over each case a3 a separate problem. Punctuation then
becomes almost automatic. The occarional perplexing case
Is best treated by putting the sentence 1o & form that
requuires only simple punctuation to make s meaning
immediately clear The following general rules of punc
tuation are most frequently apphed

1 End Punctuation. Put a period, a semicolon, or &
colon—ususlly a period—at the end of & complete declara
tive stasement (contaimng subject and predicate). A pe-
iod 18 never incorrect, but in some cases 3 semucolon or 2
colon belps co mndicate relauom between statements.

A wemicolon may sometime be used to adhantage at the
end of a shart statement that n {ollowed by a closcly e
Iated statement of symilar length.

Science £0d the wrte in different wanys fusste a conunon end, they
arc expresuons of man s effors to bring order and beavty and vader
sanding into his bfe. —Grehem DuShenc

luﬂghtmdnglnummmd:dm{mahwpmhbkky
pothoer ogial and medﬂnmmmxmwcrumcd:dm
dedoce thelr P pes
kil are needed o o tewt thelr valiity ~i7 € D«v;nn lrk:duu.

Although semicolons provide & means of grouping logu
Also conmlt the bools by Perin (1930), Sommey (1917), 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

ey brve beo proved 1o Lave thelr comwa Py B e warld of
Bt —Joken Tyndall

“arnare wiD tef] you & direct B H she cam. —Charles Deriche

5 Relatwe Clmoes. A ponresictve relative dawse i
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

Sorace ® bot the mare coecrion of facts, which are tnfahely
tormeroms and mosdy baz tee Kiteept of thee brmam
wmd w0 order tuse bacn oo atielvieg pactos, —C. Y Himshol
woed

Ratrime

Ml:hdm-ulhumbt%ﬂmdbymhﬂ.
iml o *wn micatre H be an provs 2 9 of fan that
wda u ~Feroer Bmh. -

¢ Erromrows function. Use a comma or 2 dnh to sepa-
"“mmdamm:nﬂmhm}y
poed m reading, For example, aheays st off by s coxama
an mirodactory phrase that contabos & verb in some form,
nd:umh:ﬁmhcnlycmidpk,



AU FURM AND TRACE

If either of the statements joined by the conjunction fs
complex and contains commas within rself, a semicolon
or a period should be used—a period if the statements are
long A period n required of 1t is desirable or legially
necesmary to have the statement introduced by the con
junction stand out dutinctly from the preceding state-
ment,

Falsc facts are highly Injuriows to the progrem of science, for they
often endure long. But fabe vicws, If supported by some cvidence,
do lttle harm, loc eery one takes & axlatarT pheasare In provisg thelr
frbenem. —Cherles Darwin.

Of all the servanty of morality sclence b the greata, for ft
the one serious way we have to discover what mesms are [Rellest 0
lead to the reslimtion ol the ends we cherish. 37 R. Deases.

The scientiut should not be & mere technican he must be s whe
member of sadety Nor can sodety be well gubded by men who a1t
Jgporant of those criterha for reaching sound condutlony that e
the emence of sdence, ~] H Hildebrend

3 Series of Coordinate Elements. A comma should pre-
cede and in a senes of coordinate 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. —I¥arren Weawver®

4 Adverbial Clauses. Always put a conmmz after an ad-
verbial clause that precedes it prinapal clause. Bat sp3-
ration by 2 comma fs usually unnecessary when the ad-
verbul cleuse follows the principal clause Adverbial
clauses are introduced by when while before after until
where because since if unless although though ete

Comma necesiary

Until mun has no more curiosity and no more wants hiy qoest for
koowledge will pertint aud the pplication of thar knowiedge will
contlane. —C £ K. Mers
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If edther of the statements joined by the conjuuction n
complex and contains commas within tself, a semieolon
or a period should be used—a period if the statements are
long A period 1 required of it is desirable or logially
necessary to have the statement mtroduced by the o~
janction stand out distinctly from the preceding state
ment.

False facts are highly Injurions to the progres of scence, for they
often endure long. But falte views If supported by some cvidener,
do Hitle harm for every onc tales 8 alutary pleasure in proving their
fabsenem. —Charfet Darwin.

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

The scientlst should not be a mere technldan he must be a wise
member of sockety Not can sodety be well guided by men who are
ignorant of those criteria for reaching sound conclusiom that &re
the essence of sclence, —] H Hildebrend.

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

ﬂ}edmd&mdhairqukuollulancddmmhlﬂlmndzﬂh
of personal honesty open mindedness, focused vison and bove of the
truth. —TFarrem Weaver

4 Adverbial Clauses Always put a comma alter an ad-
verbial clause that precedes its prindpal clause. But sepa
ration by a comma 15 usually unnecessary when the ad
verbial clause follows the principal clause. Adverblal
clauses are introduced by when while before after until
where because since 1f unless although though etc.

Comma necessary

Until man has no more curboulty #od no mote wanty, his quest fo
koowledge will persist and the application of that kpe—i~t= =1l
contnue. —C. E. K. Afees,



FORCTTATION al

W!kwmmwmhmmmdm
whie, we Omaot exrriec xatheddtT over i of ity R e by
v e Jor. —Bertrend Fawl
Crnme cxarremery

T brkghr Fantors ta the workd of thoopt are bucoerplese wesll
Gy bt Lo proeed 10 kave fhex coaierparn tn thr wodd o
fact —fatee Tynde

Xerere w0 w0 vom & rvxt Be s an. —Cheris Derxty.

5 Relatire Clowarr A ponrotticnre relarive canse s

% eperm) 1o the meaning of the #mtence &k shoold al
wam be w1 oF br com=m1. A rencave relarre chiowe B

rhuch who or ghore (Mamy writen prefer that 1o which
{ar rosmctve rehitre damer)

The tort 1 to oot the dawe m reading the satement.
111 am be cmatred without danpny the meanmy of the
razement, it b noareriorre and ahould be st oF by
T

Yowrertutas

oo = 5t S Dore ofemin o taen, Wi o ity
oo el ey e, bet the Attesp of the brean
el W ety Coe facty £xo @rlelyly prooom, —C X Hiwhel-
i

Rertractmor

Them = we b of phvecy g oo be wecrtamond by xa by
vl o bx ews o f ke ecs prove » e of fac 1t oo
ST . {evnrsey Emh

‘-E'T'm]utﬂm‘['::mm:urad:nhwm_
fase 1o pars of 2 semence that g be errancoasty
}udnmﬁnprmmphmndby.m
nb:mz!m“huémmnnkmambhmm
uﬁnmmﬁzh:ﬂuxxpn:ﬂdpk_
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If either of the statements joined by the conjunction n
complex and contains commas within jtself a semicolon
or a period should be used~a period if the statements are
long A period is required if it is desirable or logically
necessary to have the statement mtroduced by the con-
Junction atand out distinctly from the preceding state-
ment.

False facts are highly infurioas to the progren of sdence, for they
often endure long But falie views, If eapported by some evidence,
do little harm, for every ooe mkes a salutary plessare in proving thelr
falwencw, ~Charles Darmin

Of 2l the serrants of motality sclence b the greatest; for It &
tire one serious way we have o discover what mesns are Hleat to
lead to the realtzatlon of the ends we cherish. — P R Dewnet.

The sclentlst should not be a mere techniclan he must be a wix
member of soclety Nor can soclety be well guided by men who #12
fgnorant of those criteria for reaching sound concusons that s
the emenco of sclence. —J H Hildebrand.

3 Sevles of Coordinate Elements, A corma should pre-
cede and in a ser1es of coordmnate elements such asa b #nd
¢ 1o which the elements may be words or phrases.

The sclentific method requires of its practitioners high samdards
of personal boocrty open mindednes, focused yaton, and Jore of 1he

wuth. —i¥erren Wenoer

4 Adverbial Clauses. Always put a comma after an ad
verbial clause that precedes ity prinapal clause. But sep2
ravon by & comma is usually unnecessary when the ad
verbral clause follows the principal clause. Adverbial
clauses are introduced by when while before after until
where because since if unless slthough though etc.

Comma mecessary

Until men has no mare cotioaity and po more wamts his quost for
-rillpaﬂalndlbcnppuuuamallhntnowkdgc-m

continoe, ~C. E. K Mea



CAYTTALS ke

memkvdhmhup«hmkmhmh
the apalingon of words derived from. proper Doum.
The words rolt emprre jorad ohm coxlomb and wait
M!dm(beapinﬂztillﬁhﬁumup(nﬂxlndm
ink, Pary green Prussian blue flaster of Parus Bardesux
muxtare Follow combstenily a single dictionary prefer
lhlylrfbﬂ:ﬁ\cwlnlnuumlbuﬁmqoriﬁburﬁ
Nrw Collegiate Duchonsty

7 Mexufactured Prodacts, Capitalze the signifcant
pan of the name of 2 manufactured product. (For ex
1:;:' Pyrex glaw, Cellophane membrane,

4 First TWords. Begin with a capital a sentence, a cot-
pletr semtence diveatly queced, 2 kegend of 2 table or an
H thoa, a center sabbeading, 2 parsgraph side head-
Ing, or 2 topic in & Able of contents.
¥ Titles of Publicetions in Text. In the toct, apinlie
all words in bitkes of books and perlodiah and
fn titles of chapters in books and of srticles in perjodiaals.
{For example: Chapter XL of Clatk s The Deiennmeten
of Hydrogen Tom h entitled “Theoty of the Hydrogen
Blectrode.  An srtacke on “Cobalt and Nicke] in Solh and
Plant appeared in Soud Selemce)

phy)

Schevtfic Aames, Do

7 Common \emes Dierived from
oot apinlie commen mmes derived from scientifie
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With socanate experiment snd observazion to work tpon. imsghss-
tlon becomes the srchltec of physicaf theory —Jokn Tyndall

Viewed bistorically it would seent that respect for Lect i mwore
dificlt for the humm mind than the Invcuthon of theorier. —
Bertrand Rusell®

e nrust rementber that we cannot get mote out of the matbemtl-
ol mil} than we put inwo it, chough we sixy et it b1 & formm {afabely
more necful for oar purpose. —~f Hophinson.

Schemer has glwen 3 the meams cither 1o emall or degrade be-
manity~peshaps oven to dairoy driliation ~H F Gaggeakant

7 Interpolated Elements. Enclote sn commas, dashes,
or parentheses an interpoiated el that would make

the meaning of the sentence obscure if no pupctuation
were wsed

No scicntist, bowerer greet his sestown can mibdad bis fllow
sclentlats for louger than it (kes (o chieck bw obsrvasions ov yerlfy
his conclusioos and thelr q ~I § Fabd

It 1 Meas that cmable 1w, not only to find ont way awong the
myriad facts of any one ares, bor even, now and them, o wle &
cursions énto nelghbering tyritery ~7 H Hudebrosd.

Lie the philosopher the Mientiet i regeired not 20 mech @2
record the way things happen &9 time gocy on M to decide on i
merity of different wxys of thinking abour these things ~Seephen
Towlmin,

CAPITALS

The subject of captalization is dufficult to handle with
definste rules, but capstals should be used according to 2
uniform style throughour & single article For this reason
a special revision of the manuscript should be made mth
the aim of making aprialuzation uniorm

1 Proper Mouns Capstalize 2 propes noun designating
an indfvidual person or thivg Also capitalure » derivative
of a proper noun i che derivmiive retalng close assocation

with the proper poun.



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 Gomers ond Speries. In the text of boanial, bac

roolkogial, and geolopcal wurk, tallde

scleniife same of genens, specios, 20d variedes, and of

yeners alooe. [For exmrple: Phaseolss lunatus Mios

Linn. var. cmeres (Blanco) Teod., Escherichis

colr Phytophthora] Bm o not walielze names of dawes,

orers, and familles.

When wed 1n literatare diatlons, indexes, tables, and
tithes, aclentific mames sre wsmally not fudicred, Mamy
malogial publications do not Italidre saentifc namey
€7en when Toed n the text.

4 Common N amer Derived from Sclentific Names Do
1ot 1alickr eommon names derned from sckentlfic names
ol plants and animals. (For example: amoeba, angiosperm,

; cjuam, protozoan, streptocoedd)

5 Books mnd Periodicals. Tnliore nites of booky, 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
ey are msally not fniBdred.

€ Subdiclsions «f Bosks end Periodicals, Use quota-
Uem masks, oot stalics, fox tiiles of chapten kn books or
mhduﬂdﬂmwhh'h‘nmmpmhux
texL (For erample: Chapter 1 of Yost 2nd Rumell's Ia-
orgunic Chemistry deals with “Nitrogen and Ity
and Swlfder  An arvick on - d“‘o‘ﬂ"’;
Plann~ ppeared fn the Botenicel Review ) In footnowes
504 in i of dtarions, 1 b cosomary fo we
faliss nor marky, nlther

7 Article The word the or & thould be inalclred yod
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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 1taliared. Subscript letters
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 Explanatory Letters in Iwstrations. 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 llustratron,
Jjtalis should always be meed In the legend and in the



WIDLEEES k14

onebalf hoar, ten instances, three trmes) Jodgment mast
hmdacﬂhdlﬁmnﬂ?ﬁhn&na.ﬁgmmmu
thpuﬁnmuld.m-hmpbdw!ummdcﬁ-
mnmdd[nqnmxocnmmmmcrnunmkh
to spell oot mumibery wherever pomfbic. Some

spell ont only small mmbens, those under 10 or under 100
2. Consistency Be consisient throughout the axticle In
the me of figares. Do vt exprom wall mumaben fn words
fn onc parsgraph and in fgares in another

3 Beginming o} Sentence Never begm ¥ semence with
2 figure. Revise the sentence- or 1T this s mpomible, write
the number fn words.

4 dvolding Camfusion. Spell out mrmbers it coafusion
would be camed by the me of fgoren. (For eampler Fil
teen 200-wart Marda L)

J References to Tabler. Use Egurns fn the text for all
pumbery wken from ababe matter

& Metric Sytem. The metric muem of weights and
weasures thonld vsmily be employed in sdeonfic publ-
ations. Where o s amiomary W we 2 nommetri
"mm“mhdﬂ:wwﬂ“'m”n

7 dbbreciations. Univemally und,

bbrrerra

Egures for born of the day aslog 3
mloa to wparate hours and mbynten
AL 330 P, 12 m, 12 pmy {For cymple: T 00
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capitalized when it begins the title of 2 boak, but not when
it begins the tie of a periodical. (For example- Fishers
The Design of Expeniments An antide in the dmentcan
Journal of Botany)

8 Technical Terms 1t s permissible to fulicze  Jetter
of word to which specal attenton i called. An unusmal
technreal term, requiring formal definiuon, may be italk
cized the firat time it appeans 1n an article. When an &
pression is regarded as guoted, it should be enclosed ia
quotation marks. (For example: The term atmometnc -
dex will be used in place of the expression “evaporstng
power of the ar™)

It i best to avmnd over-use of ualio, capitals, and other
special devices for emphasiring ideas. They often fead to
an exaggeration of an sdea or fact. If med excensively diey
do not even give emphasis or dutiction.

5 Chemical end Medical Terms Do not atalielre the
names of chemtcals, medscine, d and fcal
parts (For example, Uranfum bexafinaride hydroqui
none atropine, penicilliv diabetes mellitm, esophagus.)

10 Foreaugn Words It usually is better not to faliaw
forergn words. (For ple Intra viam staimpg, cetens
paribas, in medias res, in sity, en mase eg, Le, iz, ctal)
Some journals, however italicize foreign words that have
not come into commen use in English.

NUMBERS
1 General. Use figures for all definite weights, meapure
ments, peroentages, and degrees of temperature. (For ex
ample: 67 kg, 234 in, 156 m! 112+C) Spell out alf i
defimste and spproxmate periods of tme and all other
numerals that are used in & general manner (For example.
One hundred years ago, thirty years old about two end



XUMRES L

Halt
shouid be writien with a hyphen. (For eample
mﬂ,qmnumhn:()nehzl!mddtd the othey was
not)

) b
1. Per Cent. Omusion of a period after per cent
favored by most writers (Some journals we the symbol

€% In tables or even in the text)
19 Per cent end Perrentage Do pot me per cent for

o eample Three amipes gave the followdny per
S:mguu(mprm%l and 29 There was an in-
treae of 15 per cent in production))

mean 5 mi of akohal in 100 ml of the solution. Abw, in re-
Posting amatyses of foods, plant and animal thees, blood,
uilk, etc, it {s emential to whether mocsture-free
weight, frah welght, or volume &1 med s the hashs for

21 Stamdard Esvor or Probeble Error Sate whether
stendard error or probable error b meant when an ex
presdon such a3 103 = 02 g™ b used

22. Flural. Use the plural form when referrng 1o a
qu:ndryotmm(muhmum(?«mpl:;
About oot and anetall Klometen 1%

7 Singuiar end Plurel Farws of Verbs. When wial
quatiy & mdiated, the dngobr verb may be med
(For eample, {t o permiwible to write To each cultmre
300 ml of sotution was added.) Bat it b better to recast
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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
cxample Op September 21 1956 in September 1%6.
Put a comma after the year number unless 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 agn. (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 require very large numbers 1 numerator or de-
nominator should be expremed deamally Very small



WOMEERS ™

fractions are com eniently indicated by meam of negatre
exponents. (For exsmple: 75 ¥ 10-4)

T7 Aalf ed Quarter Compoands of half and qustter
sboald be wrrttzn with a bypben. (For example: 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

pereenoge. (For cample: The phrase “a 5 per ot solu
thon of aloohod in water” correctty meam 5 gram of aleahol
1n 100 gramw of the soluton, bat some writent we i to
mean § ml of atcohol m 100 ml of the salution. Al it re-

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
quannry or measurement of more than oac. (Foao
Ahaum:lndme-hnﬂkﬂmqllﬁ incher)

U!bqllnnd?hrﬂl'maj?ﬂh“’bmm]
i}[:mﬂthdhttd.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 measurement should 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 permisslon of the author sad
poblisher from an extice In Saemce (Roller D 1954 dclemce 120

1078-1030)

See also the Amerkan Standards Amoclations (1941) Abbreria
M[«ridmﬁﬂemdzn‘ﬁwﬂhgrmmdlhelpcdumblhn
govemn the tie of abbreviations In the joumnal ln which yoar paper
Is to be publihed.
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sore be L. drg 1o 11 abaed h {eal

Reommoended symboly for mamy unin of
measgrement are grven in tahble 2
bm}_u‘,,‘mamhmmonhm:bm
viom which you know are med by areful writers in your
el of saence o techmology and o conlorm o 1he style
of the publiaion m which your artick i# 10 be pablihed.
With 2 frw excrp tbe form ded bere wre
thome widely ved.

ILICTION OF AT0LS YOR TXITS
Raoles are grven below for 1he seieuion of symbob for

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 “lnmen.” W dlestabinhed 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 betters, this mme, rather than an ableevnson.
shonld be wed, examples are “bar = “day ” “erg” -
and ohm™ ey T
2. The rymbol should prefersbly conrist of the first two
o1 threr letters of the neme of the wmit. Thhy fadlitates
recognition

Preferedly 3¢ Yol
Pﬂmlumnmhru'LMmm il

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 “ma and db

As the rule mmplies, the same symbol thould be uxed
for both singular and plural forms thus “10 amp (ot
“10 amps™).

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

5 The symbol for a combimng form denoting & mxk
uple or submultiple should be a single lotter Thus “x
for “micro-" “M™ for “mega " and 10 on

UIX IN PRINTED TEXT OF AYMBOLS FOR UNITY

1 Set the symbol for o umt 1 roman type (not iteltc)

2. Use an abbreviated umitsymbol onky when 1t (2)
15 preceded by a numencal value or (b) appears in head:
sngs of tables or in crowded text in which cases the symbol
1s enclased in parentheses Thus 25 an™ “several cent-
metens”  “volumes, in cubic centimeters”  “volumes
(m®” v ()"

8 Identify or explain any symbol that mught not be
tmmediately clear to the readers of the paper In some
cases it {5 advisable to do this in & glosary in the in-
troduction to the arucle

4. Use standard signs to indicate all mathematical opers
tions with umit symbols Thus indicate (a) mulupliauen
by 2 space, a center dot, or even X (b) division by 2
solidus 2 negatfve exponent, or the ardinary fractional
form (c) a power by a positive exponent, (d) a root by
a fractional exponent or 4/~ Thus dy an, “dy an”

or even “dy X an  “ft/sec,” “ft sec=* " or '% “am®



TXITS OF MEASTRIMINT o)

TABLE 1
Sybels for omls of rosarerrmen
Tt = crexnom Foxx Fomer  TEUOAIY et v o oY
- L ey, sbeool/am
i ey anh
et ap ap t/m
. Wikh prefo. ma, g
Egron A
il = e waztagly
e o veo/g-aw,
om/ ke
atoric zomy bnid 1ema = 31 Mer
stomic weight watt - S 2 ~ 1000 e
stupdard atem, A,
sA® “me A
bz {m I dy e bar
bera [w10-% af) e
w
Sarrt [mey/emy U pber o dy/cmt
bel
. whYy &
MlSen {108 g 108 probren
i - L =927 % 0=
Suctronic
.‘:d,,, ~ 1m = p/16
hl «g/rrm
bardoem Bha
Brtled
therrg) weikt F Ty Bu/BF
ta bu/acre
any w
4 Su Kiocalery
@ abr o
Colalont degre So ol
« al/em see
ey & crmer) Y
at (acem ) Sar degrte Colaice
- ! ¢ U, ke
¢



TABLE 2.—Centinved
UNIT OX CONNDING FOXM et TXANMES 07 FIX AXP CRENEITY
centl- [m10-1] < an
centigrade S Celeins
centimeter-gram- o Use apactogly
second unft
eentimeter-of cm-bg
mereary
centimeter-of-ol) coroll
electromagnetic qm Sw alos ab-
pclectrmstatie undt  cgre Sot ol xiat
cirntar (adf ) e cle ml {07884 i
coal coal/m?
count coxmt coant/min
abie B an (pever "ee™) fii/oec
arls c me, mc
cycle a cy/sec [mba]
c Often wed with prefires:
ke, Ace
day
deca- [m10] Deprecated
dec [m10-] d b, dm oty
degres (of #rc) deg ;;.'M (et
degren abaolate Soe degres Kelvin
degree
degres Baumé ‘B
o o 0"CmiF
degres Fabreahelt F SLO0O'F (ks poind)
x 73.16'K
"“’“Kdn 'lhl R L9LEIR
deks- [w10] Depre
dlopter dlop
dv div/sec, div/av
do[hrdhum dol dol/kr dol/toa
$ In tables, efc.
dogen des
st & dy/em? dy cm (torgws)
it em Ambiguons depeecated
L]
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TABLE 2—Crebasal

TR . ewcon v

WX i er v ave CwTers

wlectrey valt 23 Tev = LO0IX 10%erg
dectrostatic vkt [ AcHgeons & a
- et g 0t /T
g/
degren bl Bo/F*
(oup. H vy
find 1 @m
H WEN pectres o of
pood f v
feot-candle ha Yo/t b prebenitie
(=t
oot lembart b
[=afr i
o Toe spariagly
fucd (w8 cy/oe] B
o nfmt
e [ oar] o,
e [mag) Deprwctsed, wm
v, mg
L [
Symoaye far theg
£ (w1 a Pl
@
ey
w0t aglel o
&
by Iz melical wak
o= =
3 Whb prefires: by 2y
P cmicrddt e n mediend wark
oy e Sty
bt Sor st
O3 (mIT fmc, gy
g e
::hn"”’ J Toe o
Verleett of
ey Xy Nero bucts-
—_— %



TABLE 2.—Contiunad
TMIT OX CONRIRINS JORN moos ITANPLES (7 CEE AW AT
centi- [m10-9] c o
Sor Celslns
centimeter-gram- i Use sparingly
second unft
centimeter-of embyg
mercury
centimeter-of-ofl em-all
s dectromagnetic ntt  cgem Sow ol ab-
o eloctrostatic anft e Ses alss stat
circnlar (adf ) dr el [wQ.1RS i)
couloenb cou! ooal/e
count count comnt/min
eable : cn? (never “co”) ft'/occ
curfe < e, pc
arele a oy /sec [mha]
< Often ased with prefees
Xe, Me
duy day
deea- [m10]
dect- [m107] d o G enp s
degree (of orv) deg ;a.“!/"c (eng )
degres abaolzte Ser degree Ketvin
degree Ranking
degrea Banmd ‘B
degrea Cetns s TCm3TF
degres Fahreahelt °F 32000°F (jcs podnd)
degree Eelvin ‘E 316K
Rankine =’ LR
ddl" [m10] Deprecated
diopter diep
dlv div/wec, div/av
W““‘“’“ dol dol/hr dol/ton
$ In tables, elc.
doren daz
i 2y dy/cd dy cm (larpi)
wnlt ema Ambiguous deprecated
L]




Wow UMD 47 TR A% wtEr
n - e, 5t g
e mior (=10 g =
wkcremtero- [wiD% S_h_'“'
mkeren {104 m] am,p
w{utttia) =
= = wplnsm
=l hot oy cheat
ol (e = o, (oot e
e {m 1074 ol
lizirm o
‘.‘T;Ll o Mpud/day; er wep
il [

= whofers (en. wtacity)
wais (of o) e
et xin

i - Astrec, tert snd tabley: =
T2 tecirvonguetic Wb haa
e ol
sl oadscale
moach oy
s {104 oy O
e {m3t) . ey
e (=L 6 B -
wrton (mkg m/oect — et
Ses atmoaphere,

mher saadad

bent =
- “a dm on

s Tn crowded e
hoiiongs - Sagnrs,
oty -
Thoy poa
oo { i ey gy
or- (w10 b
- "

-t o &

i |ty o/t peise Fpole
prond Y
.
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TABLE 2—Continved

TIOT OR CORNINTNG POSM mesoc IXANFLYS OF UEX AND ORRXIITH
herts [mey/sec] hx b sec (mey]
hoesepower bp bp ke
hour hr br/day

. Astroo. tert and tables.
nch . n./eec
tnch-of-meroary [n.bg
nch-ofll Inall
Joule i J/mcle deg
Kelvin degree K*

(demp diference)

deg Use when not ambigmost.

erg/deg molecle
Kllo- [m10] X keal, kev ko, kg
Hiogrem-calory Sea Ellocalory
Kilocalory keal
kDogram-mole Sas Hlomole
e 35 Alre s gig
Klorole Jkmole
Koot knot, kn kot br kn hr
Iambert [mca/r cm® fam
Jarge calory Sas kllocalory
Heht year It yr
e Mne Ene/an®
Iter It

1 With prefizes. ol

I e br ba/watt
tax [ /] bx ;“;‘h

~
magnetic Ses Bobr mugneton
maxwell mar
megs  meg- (=107 M Mev Mm
megantegs- [=104) Sex terae
megohm [m10%hm]  meg Mohm  meg/m, Mobm/m
meter =
eter [max] mea hxx b preferable
meter-kllogram ke Tse

unlt

W wbo o/




:
s
g
E

Aw 1 Iote ¥ RM
3 g xe  Lappe Tev Sgm
Ty Gomea A% Lambh T Tax
s Daltz, Mp Mo T Opallem
x Eplem ¥ ke e w
iy Zen Ty x fx ol
Hy Fis o Owieron. rv ) T}
afs Tew Hr W oe  Oom

NAMES OF PLANTS AND ANDMALS
TLAXTS

3 Complete Naome. A complese plant pame shoold -
code the name of the genua (in Inla), the pame of the
species (fn. inalla). and the abbreviated destgnation of
the peron who named the plant (in rocan type). (For
exxmple: Oryoe siive Limn) It i often dennble o 3dd
the common came of the phant. and in tome s the
mme of the family (both In roman type). [For exanple:
Shorea polyrperme Merr (mnguile), Dipterocrpacese;
Hemiless vastatnx Berk. & Br (coffec rust), Poceint

If two ruthars axe inrolved, some anthodties prefer the
amperand o “et” to and7}

Unlartonately a plant may have received several com-
woa and scjertific mames. Where saentific mmey differ in

o 1f a goonym b mmch
b b amtormry to inscrt it in parentheses after the
urepted pame. In an index, socepted names are rmlly
printed fn roean type and ryoonym in {uba. In bl
wd in thies, names of genera and e
printed fn roman type. species uraally
!"hm"f&wﬁ:hn,—n tenific "
prammlht boton famie, thould be given when
the & firt mentiooed in a paper Ure ‘hat
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TABLE 2~Ceutinmd

TRIE oM COMNINDNG YOTW ROk EXAXTLES OF OFL 4K CONTTD
pounds! pdl ftpdl
pube palso palse/sec
quart qt
radan #d rdfac
Rankine degreo R B/bR
Uoxp élforoncs)
rev rev/min, rev/wee Crpe
and “rpe” coly e
tables, ctc.}
rhe {e1/polse] the
rod
roentgen T mr
rowlend row
ranlt Synonym for roentgen
rutherford nd
second (of e} faad
In tables, ete.
second (of tims) b
Astron. text and tables: I°
slag (31174 B} siog slug 16 (dessly)
Slegbatm unit Synonym for x-anh
woell caliwy See caory
t ot
w.z“ stat statamp, statcoul
= ad
wtild [ ca/cmt} Depreaated use aa/ox?
tern {109 T
f 3 {w10m ¥ kB, kit
o tan
turn twa
3 vib vib/sec
yelt v volt v conl, volt coul
it watt watt br
- Wh prefives kw
web web/m?
x-uplt m 1=
wk
¥d
bid
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T Eplon X Xu »e ™
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NAMES OF PLANTS AND ANIMALS
PLANTS

1 Complete Name A cocnplete plant name should o
chusde the pame of the genes (in fxli). the name of the

example: Oryza setrre Linn.) 1t 1y often desirable to 2dd

the common rame of the plant, 2nd in some cases the

mame of the fanfly (boch in rooum type). [For exmple:

Shores polyiperma Merr (nguile), Dipterocxrpacers;

Hemiloa vwstatres Berk. & Br (coffee rost), Poccok

1 two anthons are involved, some authorities prefer the
or & to =gnd’

2 Necruity of Scientific Nane. The scientific mme, fn
%“mewhﬁmm
the plant b first mentrooed In a paper Ure —
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will be understood by forefgn readen. For example,
Mamikot utilystma 1s universally understood by botansts,
but the common name camoteng cahboy would be wn
intelligible to readers in most parta of the world. The
scienafic name may be endlosed in parentheses after the
common name. [For example The expeniments descaribed
in this paper deal with the growth of rice (Orya satre
Linn)]

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

1 Capltalkation. The generic name should be apt
talized, but the speafic name should usually pot be aapi
talized. There u good authority however for capitalizing
names of species derzved from generic names, or from
names of pervons. (Far example Acer Negundo Ustilago
Zeae Magnolia Soulengeana.)

5 Variety Name Capitalize the vernacular names of
plant varieties (Yellow Dent corn, Bnocol rice, Carabao
mango New Era cowpeas) but not the latinired pames
of varicties (Lathyrus palustris Linn. var lincanfolus

ANDJALS

1 Complete Name In papen on roalogy ot one of fts
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
fy), Family Agromyndae Order Diptera Bubualus bubalis
Lyd. (carabao) Bovidae Egquus caballus Linn. (borse)
Equidae.)] Many zoological publications, however do not
fralidze scientific names.



FOOTHOTES 9N

lUnoj&mch.\\cﬂ-kmwnund:olmhnh
mybcmuitobydﬂrmmmmmn.mmp!m
ndtm&kmmmybegtvmonlyuldxbcgmﬂngg{dm
paper Rllm:yhemiﬁ:dcnﬂtdy (mepk‘m
shire pwine, Hereford aittle, borss, rabbur, nat, Bared
Piynoath Roeds fowh)

TOOTNOTES

1. Reference Numbers in Text. Footomes pertaining to

the text should be numbered comernthely (frowm 1 up)

rach artide and indicated by o
torals - 3% etr). The reference numenal w the footmote
should be placed in the text after the word or seatence to
which the {ootnote refen. It b placed after & ponctuation
mark it one oaruny. Indicate the mperscript numenal by
typewriting o abore the lioe and placing a Vabaped mark.
wnder it Obserye thar these references apply to the et
coly tabulations aaploy & sepaniee senes of symbols or
waperscript bettens for each mble. 1 mathematical formratas

exponents &ppexr in the text, are shonld be
aken 1o #vosd confusing exponeit and footnote Teterens
traraleery.

2. Footnotes at End of Movwscript, Footnotes
uumnw’dhmummdmﬁﬁm
tefernce momobers only Foownotes thoald be
donblespeced oo one or mere "P"(nﬂum
footrates 10 & sheet a3 convenient). Each footnate J
be indensed s 3 pargraph, 1od " thouid
wript numeral m&‘“ﬂ“‘w vaper

number
h:hebadydmmmspumnheeubmin,m
2ot thosld be pat at the 2nd of the text copy
bearing 1the word “Footnotes,” enc ln.ﬂfhlhtn
mwﬁmhmmmu":‘:‘
Mw\hﬁmﬁgm\\hmi 3
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footnote will be inserted at the foot of the proper page.

Exception is made when a manusanpt is being prepared
for submlssion to a journal which requires that the foot
notes be placed in the text of the manuscrype. In this case
each footnote i inserted (doublespaced) yn the text, be
ginnieg & new Line immediately following the line of
text containing the reference numeral, and the foomote
is set off by rules from the text materfal above and
below it

3 Mlisuse of Footnates, Use footnotes anly where they
are mdispensable. They are expensive and distract atten
tion from the text. A sentence 1n parentheses may often
take the place of a footnote. Include 1mportant matenal
mn the text omit irrelevant material

LITERATURE CITATIONS

Clitatons to the hiterature are given o 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 vamom
Journals. Editors and publithers may eventually agree
upon a uniform sundard for awuons. The standard
form should be one that can be easily handwritten and
typewrtten, and requires no editorial marking for the
printer It should therefore avoid the use of small capitals,
jtalics, and blackfaced type—-all of which male extra work
for anthor typist, editor and printer Unul such 2 stand
ard is adopted, however the author must make his az
tions conform to the particular style of the jourmal in
which his paper is to be published.

1 Making a Card Filr In wnting dtadons in the
library follow the exact style employed by your journal
and take time to check every item. Include the ull tide
(with accents and other diacritical marks) for your own



LITERATURE CITATIONG L)

en if you will elminmate it in the fnal draft of
‘;;,.ﬂ umun}ym!dulhnonamd.Smﬂ
Grth (3 by b inches) are more coavenfent to handte, bat
birge cards (8 by 8 fches) have the adrantage of pro-
viding epace for an alstract of the artide.

nhbcnwkeepthcdnﬂnmlnthe(mollwd
fle until the rest of the manmscript i ready for the final
typlng. Thh permits ready fmertion ot elimination of
diations daring the revigons of the manucript, and B
expechlly advantageous it the duations are to be numr
bered serfally throughout the artide. Finally the citasions
are typewnitten from the cards on sheets of manucript
Paper

2. Verifying the Cltations. Verily each item in every
cltatlon by going to the brary or the reprint file and
Jocking up all the publications. Many erroey result from
faflare 10 check dutions uken from literature lhn, As
@ach dnton i cheded, male a dear notation on the
ard, so that doulr will not arise later. You must asenme
full repomibility for the acrumacy and completenes
ol yoar citations. Although the editor may make minor
:;Homlnt:lmdlbedudanmm{uh:uykd

Joorml, he cannot be expected to coarect spelling.
fyures, etc, of supply mbwing data,

3 The Hending When the drations are printed at the
eod of the paper the beading "Literature Ched™ ox
“References s ennlly employed. Only diations that are
mrﬁmwhhmmhﬂmhm
. t B covtomary to me the bey “Bibllogra;
hm«wﬂmﬁ:m;ﬁpﬂ]ﬂmﬁ
which ypeaafic reference to all the anatiom b not made
in the text.

4 Directions for Two Methods, Direciom
b&-mmmaw@dmmm
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widely used, with minor modifications, 1n sclentific and
techmea] literature, The first method has the following
advantages not possessed by the second. (a) Reference by
author and year of publication gives the reader the in-
formation he wanty 1 the texc and enables him to locate
the ditation easily in the alphabetical list at the end of
the paper or to use the list mdependently as a source of
Lterature. (5) This method allows citations to be inserted
ar removed, during the revisions of the manuscript, with
out the necessity of repeatedly renumbenng the series.
(c) Since the dtatioms contain no small capitals, 1talics,
or blackfaced type they are casily handwritten and type
written, and require no editorial marking

An editor or publusher may adopt for his joarnal 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 dtatfon is made by means of the authors name
followed by the year of publication in parentheser. [For
example Foster (1954) ] If the paper dted has more than
two authons, 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 form 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 €x
ample (Bailey 1952), (Allen 1950- Dodge, 1938 Thomp-
son, 1956) ] If reference 19 made to several papens pub-
Iished in the same year by one author the sufixesa b, ¢
etc, are used after the year number the suffixes being
chosen according to the order of reference in the text.!

» \Where greater brevity bs required reference to diatlons b made



2. Arrangement of Citations. The dtatlons are fype-
mm@gwmmmﬁh
They begin on & Dew sheet of paper at the end of the
article, beating the ceater bevdmg “Literature CGleed,” fn

The citenons are arranged alphabetiaally acconding to
anthary names, The authot’s name fs typewritten fimh
with the lefthand edge of the writing, and second and

lines are fndented 5 spacer on the typewsiter
A mumber of papens by the mme anthar are listed in
chronological order according to the yesr of publication
several papen in ooe year are ghven the suffixes a, b, ¢,
ac, after 1be year pumber Some jourmaly me a long
dih 1n phace of repetition of the author s name. In case
of smltiple ambanhip the name of the fint suthor wwo-
iy dnes the alphabetical and dyanological arder
n the lse*

Journals with numbered volumes
Each citation of a paper in 2 jowmal Incudos the
following jtem.

{#) Surmame of autkor followed by 2 comm and in-
&h@mmpk\\mmll)umm
anthon, only the rame of the first s toverted, [m']“"“]
betulng, (For cxample: Gayner W W and H, AL Allardy
Dotr that & comma 1 required aftey the § puiey)

TR the Qrde Sre wembered
tad the w1 reicrimers e e o sy, 1 werally
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(b) Year of publication followed by a pertod. (For &
ample: 1956) If several papers publithed in the ame
yerr by one author are cited, the year number i followed
by a, b, ¢, etc, in the order of reference 1n the text. (For
example 1956a 1956b, 1956c.)

(c) Tutle of paper exactly like the original 1 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
wsed In foreign titles, (If extreme brevity is required 10
the citation, the title of the paper is omitted.)

(d) Abbreviated name of senal publication in the 2p-
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 fit page of the
paper b separated by an en dash (indrcated by & hyphen)
from the pumber of the last page and the latter is fol
Jowed by 2 period.

Bucher W H. 1850. The crust of the earth Sdent. Amer 182 ()
3241 (The twue number is given in parenthesas after the
volume number I each imoe b puged separately)

Hirtford, C G M. R Snith, and W K. Vood, Jr 1846 Salfoe-
amide chemotherapy of combined infection with infloen
virm and baderia. Jour Exper Med. 83 505-51a,

Liverman, ] L 1955 The phplology of fowering. Ann. Rev
Plant Physiol, 8 177-210,

Morgirson W ] 1946, Toxic remctions acromprnying penidlin
therapy Amer Med. Assoc, Jour 152 915019

Rheade, M. M 138 Effect of the Dt gene on the moubility of
the a, allele in maire. Genetics 23 571357

Taylr D L. 194L Infivence of axygen (coslon on respimtion,
fermentation, and growth in wheat and rice, Amer Jour Bot.

29 721738



LTCATUEE. CITATIONS b

Books

The copyright date {usoally on the reven of the tile
m&udumcymdpuhlbﬂm.mlonuﬁng
mmplnﬂlmthtiomud.

Bakdwin, £ 197 Dyugmic specn of blocheminry tad od, 56
p. Cambridpe, Exglan Conbeidge Unhreolty Pros
Bita, W ML UL Priociple of gronl phpldloyy 4t o2 512

landon_ Loogwara, Grem and Co.

r
e B3 E G D Mumay md A P Hichery 1957 Bergey's
mmmal of T ot

WIIRims end WIkis Ca
Tieodr G IS Nwdor wd mdSechemieny 408 p. New
Tork: John Wiy 2o Soow
Mcfioy W D and B Gl (E4) 1385 A rympochem en xmt
i mctatoban. 104 p. Balimore Jaboe Bopkios From.
Yearbooks
An exmple fmtrates the form weed.

Muher, AT 1) Upaime sad thartem. Minerls Yerrbook
4 1mnL

X wre 0ot numbered as yolumes, bat enly by

Tears. The acrual tme of pobliction—as shown in th
crmple—is uszally ooe or two yrans later than the period
covered by the yearbook.

Expenment statron bulleting
In citing sation bulletim and other fumes

v(-nhlpublhdmnbca:m;mbﬂhlduﬂmhubm
00 votome gumber the lollowing form f med,
*=2.0 A-MLT Ipaom. 524 C. £ Clbere. 1153 -
i el e ol o Sdcsinn
Lpo S Bl Sk 133 veprttion. Wyoany Agric.

Hodmos, G L 198, Sormy o i
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blogeochemistry 8 The biogrochembatry of vertebrate exre-
tion. Amer Mw. Nat. Hist. Bull 96~ 1-554

SECOND MITHOD

1 Footnote Citations. Footnote citations are numbered
consecutively in the paper and are referred to in the
text by superscript numerals. If other footnotes ocoar
{except those in aables) they are numbered in the ame
series with the atations. 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 which the footnote refers. It is put after a punc-
tuation mark {f there is one. The superscript numenl 8
wndicated by typewriting it above the line and putungz V
shaped mark in pendl or 1ok under the numeral.

Each footnote citation iy wnserted ay a separate line (of
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 numeral in paren
theses (or In some journals by a superscnpt numeral with-
out parentheses) It is typewritten doublespaced and set
off by short rules from the text materix] above aad below
1t
For economical composition on typesctting machines,
many journals require that the footnotes be typewritten
on separate sheets (as many as convenient on a 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 alphabetired and

then numbered.



LIMATCRE QTATIONS 9

Journals with nzmbered volemes
Each dration of a paper in a yourml {ncudey the fob
oy ftems.
(€ Reference monber—fullsired numeral in parentbe-
s or supeneripk numenal, sccording o the style of the
yourml.

(¥) Imitzals and remams of suther Iollowed by 2 comm.
(¢) Abbrecated mame of seril publication in inlic
type, mdscared by typewntten underiming with & sngie
straighy Line, followed by a cormma.

Sce wection on “Abbrevhatoms of Periodial Pohilo-
tom,” page 100 Note abo that many chemucal
we the abhreviations green by Chemical Abstracts In i
“List of Periodiab Abstracted,” and that mont medical
jourmls follow Index Aediews. Abbreviatons from
Chemrsl Abstracts are used m the examples grven below
(&) Folume wumber followed by 2 commma, both in

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

) Mumber of the fint pege of the sriucle
() Year of pubhication of the erticle in parenthesey fol-
Towed by a period
M LPwo CH DalamdF B
2 Tros, | Am. Chem. Soc, TR,
) £ C. Soonwr, Phal. Mag, [7) 3, 393 (15
OUL B Rboteriek, Proc. Rey Soc. (Landes), AT, 353 (1900,
MR W G Wrdolf xod & R Corey Z. Krist, 99, 41 (1934);
® R D. Wikdron smd X, M. Pacper J Cheme Phys 1, 68 (19800
Books
In auing books, the form shown by the following
amples B med. o =

@] W Meoe, A Camprehodv Tresthe oo
Thesrricx! Chemieery  Langa Inorpanic smd
™Lwl 1L p ML trn xad Co, Xew Tork, LY
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Blogeoch y 3 The bk hemistry af e
thoo. Amer Mus, Nat. Hist. Ball 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 i tables) they are numbered in the fame
series with the atations. A repeated reference i given the
number of the onginal reference. The supersnpt refer
ence numeral i placed 1n the text after the word of sen-
tence to which the footnote refers. It 1 put after a punc
tuation mark if there 1 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 mserted as a separate line (or
Imes) immediately following the lne of text coninng
the word to which it refers. The footnote 1 indented as a
paragraph and preceded by a full4ized numeral 1n paren-
theses (or in some journals by a superscript numeral with-
out parentheses) It 13 typewntten double-spaced and set
off by short rules from the text material above and below
it

Far economucal composition on typesctung machines,
many journals require that the footnotes be typewritten
on separate sheets (as many as converient on a sheet) The
sheets bearing the footnotes are put at the end of the text
copy each marked with the word *Footnotes,” enclosed in
a circle.

2 Citations at End of Article In some journals full
suzed numerals 1n parentheses in the text refer to atations
at the end of the article. The ditations are numbered in
the order of the text references, or are alphabetized and
then numbered.



ARKREVIATIONS OF FERIODICALS ol

whoald ahwayt mhlh:lqmdundcrvﬁkhlht
mmchmwcﬁuphzbcdnﬂy!nlhcmmnn

quolwwdslnme-hhnhlrdmmc;hoﬂd
therefare follaw the rules med in the Union Lirt of Serals
in Likmuries of the Upited States and Canada. This refer
ence volume & arallable in most Hbrarier. With permir
oo of the pabluher the L W Wikon Co, thess rules
are quoed below

(a) Aserial not published by a socrety or 2 public offiae
ks entered nnder the frst word, pot an artice (4, &n the or
equivaent), of the hase: form of the titte”

Azamal Ravew of Nlochewlery A Ry Blochem,
Axsulen der Pyl Ace & Pk
The Bouzical Revier Bot Rev

Tha foua! of Frperiommtal Bikogy Jout. Exper. Biol.

(b) A wersal prbliahed by 2 wciety bur havmg # dis
tnaive dide, b entered under the title, with reference
rom cbe name of the sodety ~
Amecicn Juazal of Boreny Gebluhed by
he Detaical of Ameriony Arar Jour. Bot.
Charia) nd Englomring Xews (pabisbed

by e Awerkoun Chucsies] Society)  Chera &nd Eoghnaer,

%

Idoacs (patiuhed by the Amesicen Amo- "

detos fx the AdwnTowmt o

Sdhencr)

society are emtertd the
e wader the it word, ot an artide, of
‘h!hlﬂlhﬂdthzmdmm-

This rale applies to pablicetions of a society an essocre-
tion, &1 scademy xn wnstitution o &

nhmdmmhm \eation) &
ﬂdthxhnbmmwmam.?.) e
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(@ L. F Ficser and M. Flewer “Organic Chemletry  third edlten,
D C.Hn!hlndCo,Baton,lIn.,lm,p.m

@®) R. D Eram, “The Atomle Nuden,” McGraw-Hill Bock Co,
New York, NY, 1955 p. 802

{f) W Heltler *The Quantum Theory of Redhation,” Carendon
Prets, Oxord, England, 1954, pp 216-280

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

Expeniment station bullsting
In citing expenment station bulletins and other mues
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 Pucher Conn. Agr Exp. Ste. Bull,
152 (1933).

ABBREVIATIONS OF PERIODICAL
PUBLICATIONSY

In prepanng literature aations, the auther should
base abbreviations of serials upon a careful study of those
tsed by the publication {n which his paper is to be printed.
Capitalimation, in particular vanes in dafferent journak.
A uniform style must be used throughout a single bib-
liography

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

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

= Mg Margaret C. Shiedy, of the Floc Hall Libeary of Princeton
Unlverity helped in the preparition of this section.
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thoabd always begin wizh the key word under which the
pame b eatered alphabetially in the library ard ata-
logne and other lidrary lnn

The sequence of werds i the abbrevated moe thould
theretare Lallow the rukey wsed 1n the Unron Lot of Senals
tn Librenses of the Unsted Stater and Canada. This refer
enct volwme 19 available in most Ebraries. With parmib-
tion of the publisher the HL. T\ Wibon Co, these rules
xre quoted below

@) Averial pot pablihed by 2 sockcty o a pablic office
s entered under the Erst word, not an articie {8 an the or
equiralent}, of the Latest form of the dtle”

Aol Review of Kincherstety Ao Rer X
e der Pk Ao & Phyek
The Brastal Rarcler

Bat Rer

Fox, Exprer, Blel.

(®) “A serial poblithed by 2 socety but baving a dby-
¢ title, b eotored onder the dile, with reference

trom the mme of the society ©

() “The Journah, mamscoont, ac.
mmmmmmmmmd:c
\hhn&umdhmdmm_

Thix rule 2pplics 1o publications of & rocrety an ago
Tl e o o e toon 6 3 wneery

esiind sockety (or other &
nm:hdmm;ddzwmgu ot
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tion, the reader will naturally look under that name in the
library card catalogue, and o will exsily find the publia
tion. But if the word “Bull, “Jour,” “Proc,” of
“Trans,” is placed at the beginning of the abbreviated
title the reader 15 likely to waste much time scarching
in the library catalogue under that word,

If all authons and editors would adopt this Ifbrary rule
and adhere to it consistently they would save therr read-
ers much loss of time

Aademls dea Scdences, Parhs.
Comptes Rendm Acad. des S Pary,
Compt. Rend.
American Chertteal Soclety
ournal Amer Chem, Soc., Joar
American Afedical Assoclation.
Joarmal Amer Med. Amoc, Jor.
Cambddge Philosophical Sockety
Proceedings Cambedge  Philosopb.
Soc., Proc.
Dentschs Chemtsche Gesellachaft,
Berdchte Deat Chem. Geselhch,
Ber
Nationa! Academy of Sclencms.
Proceedings Nat. Acad. 5, Proc.
Totrey Botandaal Club,
Buletin Torrey Bot. Club, Bull

U S. Burean of Standards
Balletin U 5. Bar Standsrds,

Bull
U S. Burean of Standards.

Journal of Research U § Bur Standards,
Jour Res
U 8. Burean of Standarde.
Teckmical Papers U S Bur Standards,
Tech. Papers

(d) "Learned sodeties and academies of Europe, other

than Englsh, with names beginning with an adjectrve
~



ATEAYYIATXRCS OF FERIODICALS 03

demoting opal privilege are entered under the frst word
fllowing 1be rdjecive. Thoe adjectives, Raherlich,
Khasglich, Reale, Impernle, etc, are sbbreviated to K,
R, 1, etr, and are disregarded in the srmangement”

() “Colleges and tmiversities haviog 2
desigration are entered under the name of the aty sate,

() “Obscrrataries, botanial and rologial gardens,
etc, bot having a disinctive pame, are entered wnder
the rame of the place In which they sre located, unles
they are afiliated with a univentty in which ase they

e med, ok 3 tramalarion. Jost a3 one Yooks for a book by
Felix Klein under Klern not under Small or Lsttle 5o
st ooe ook lor the Polbh academy under Hs Pollsh
nxme xnd ose (¢t in printed cditations even though one an-
oot progounce {t

Us¢ Lusd, Otmery Meldel; met Comribation of tee Obwerratary

o Lasd
Do wat was Acad Jov Aad. ¢ Acead

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”
;th."hm;md'.\nnm we frapsit ko

- a -
b canlogoe, PIm.* might be clther French
Ure Amer Qucmt. Soc, Jocrs met LA C. 8.

Use Arch, & Tech. Mo npt AT M
L Opeic. oo Ammary Jou net] O 5.4,
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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,” o
“Trant,” fs placed at the beginning of the abbreviated
title, the reader 13 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 comistently they would save their read
ers much logs of tume.

Academie des Selences, Parla.
Rendns Aad. de Sd Pari,

Comptes
Compt. Rend.
American Chemical Society
Journal Amer Chem Boc, Joor
American Medka! Assoclation.
Jourpal Amer Med. Amoc,, Jour
Cambridge Phllasophical Sackety
Proceedioge Cambedge  Philosqk
Dentache Chemische Gesellschaft.
Berichte Dent. Chem. Gewlixch
Ber
Naticzal Academy of Scences.
Proceedings Nat. Acad, 8ci, Proc.
Tocrwy Botaotaal Club.
Balletin Torrey Bot. Club, Ball
U S Burean of Standards.
Bulletin U S Bur Standards,
B
U S. Buresu of Standards,
Joarnsl of Rescarch U 8§ Bur Stedids,
Joar Res.
Brrean of Standards.
USTmhnk:lP-pal U S Bur Standards,
Tech. Papers

~Lezrned soacties and academies of Europe, other
noing with sn sdjective

Lhﬁ?l-‘.nglhhmthmmub:gi
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AXIRIYIATIONS OF FIRIOGICALS
’&dah—krmﬂhnmtﬂnbouldmu

hndd-lﬁonmthzmhnxnumhamdymmbu
pumbered in sevier
FaBowgh Mag, ser 7 er Phllosoph. Mag. 7}

e tbescth

given,

10 UﬂddbbvaimﬁonTbe[oﬂuwm;ux,hunm

ummnlbhwnﬂmoimdshnhtmmdpu-mm
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slindsat udltin
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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 Blol, not Soc. Biol, for Soclts de Blokgle, to avoid

with Socttd Blologiq

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 I in the offical dtle.

Use Ann. d. Phydl, ser L or Ann. d. Physik 2] not Poggendory

AnDalen.
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

IRTITTR TN L VWL

sl T

Erm::w%mmmfm::::

itk

9 Serles Number The sencs number shoald always be
d'mhadd}&nmdxwdmncumbeﬂndywnumbcr

in cave the set 5 nombered in series
Phlumoph. Mag. ser 7 o Philowph. Mag. (7
1# List of Abbreviations. The Lotlownng st shows some

common abbreviabons of words in the names of penodical
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Gealoglache Geol. Peyehologiaal Payeh
Gesellschaft Gostlisch. Peychology Prychol.
Histoey Hist. Publication Pab.
Instituts Inst. Record ; g
Intanational Internat. Rendmy Eend.
Jabrbock Jabrh, Report Rept.
Jabresberlcht Jabresh. Research Rex
Journal i;: Review Rev
Mathematia Math, Rivista :f:
Mechantcal Mech, Ropal Roy
Medial Med Sclence Py
Medicine Med. Sclentific Sdeat.
1fonograpbe Movogr Sdense 5d.
Moathly Month, Servies Serv
Yorphalogisches Morphol.
Marpbalogy Mapbol  sarin Py
National Nat. S
Natural Nat. :wm gm
ey oy
Paloontoingis Newol  Tectmalogy Teckaol,
Palecntology Paleontol,  TDeTpeutia Thersp.
Pathology Pathal. Tranmctions ‘Trans.
Pharmucology Pharmacol, Troplcal Trop-
Philosophical FPhilosoph United States Us
Physical Phys. und o
Physik Physlk Verhandlangen Verbandl
Physikaliscke Phyxikal Zetachrift Ztachr
Physiological Phyvlel. Zeitimg pa g
Physique Physiqoe Zentralblatt Zentralh!
Political Polit. Zoalogle Zool.
Proceedings Proc. Zoologiecher Zool
Protistenkande Protitenk.  Zoology Zool
ABSTRACTS AND QUOTATIONS
ABSTRACTS

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

z.CmIiLAhvpmcn&hiurﬂmnkmdmh
from publacation

3 &Adﬂﬂmdaﬂ:nﬂuﬂo&dm
appeat in your literature ated or in 2 footmete.
LrﬂmaﬂuLlndinuqmuﬂnmduuldnmbem-

doced the manerial. In books the name of the copymght
twner il be found oo the i pagt er it yerene. In
periochcals b will be found on the tide 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
ammben, sttide tite and wothar s nome $demity fTher-
oo s i . e e
2

2. Form. When diret gquotadons are they
sboud be crctoved fn quotation marks er prizted fo gmal)
'TF—TMMHW&:MMM@W
mmmmm@mqmﬂw
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al markings, apitalization and punctuation. Corrections
or remarks inserted by the one who quotes must be placed
1n square brackess [ ] 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 manuscrapt #s copfed.

3 Short Quotations A shart 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 omutted, and the quotztion will be printed
in smaller type than that used for the text.

Each quatation that 1s to be printed in emali type should
be typewmitten upon one or more separate sheets of paper
that are numbered consecutrvely 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 typewriter and begin
the quotation (doublespaced) upon 2 separate sheet num
bered as a new page. Finish typewriting 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 1o be composed economt
cally on the typesctting machine, which will not set two
different sires of type in one opertion. If the manuscript
is not prepared in this way the compositor must handle all
of the copy twice and needleuly waste valuable time.

It s emsential to mark clearly the sheets bearing quot2
tions. This may be done by writing the word “Quotation ™
endosed in a arcle, in the upper lefrhand comner and
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drrwing 2 light pendl line down the full Jeht margin of
the qooced materfal.

3. Quotation TWithix & 0 ton, Use 1ingle q
rarks for 1 quotation within a quotatson-

ACXNOWLEDGMENTS

of help recefved from othens shoutd
kmd:vnhnbplkkymdmmmuh}q:;
wdgment 3y be very embarmasing to your aitic or
wier It i fitting, of coune, thar mention be made of
wggetion, anticims, or other forms of help tha you
ave recess ed, bug this should be done in an appropriate

mmhmo(m&mwkdmuniinphaintheppa
shoald be determined by the vual practice kn the fourmal
Lo which your artice 15 to be published. Acknowlrdgment
3y be made by a brief starement appearing in s footnote
@ the title of the artde. The form for a theris may be
“Prepared in the Department of anlder
the direction of Professer ——mee—ee-— " ¥

ather dun the adviser bave beiped, mention of the fact
may be mude 1n the [otm of footnotes In the pax of the

senn 1o the introdacton to the pIper Some § L
pat the scknowledgmenu at the end of the mper fust
before the literarure dited.
ANALYTICAL TABLE OF CONTENTS
1 Anolytical Owtline Before 2

Ahbough the outime will noe be
P‘hﬂikhumlmpmmm(.)hwmhm
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a2l markings, caprtalimation and punctuation, Corrections
or remarks inserted by the ane who quotes must be placed
1n square brackets [ ] Omusions must be indicated, by a
serles of four widely spaced periods. The author should
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 n
quotatzon marks and included in a parsgraph of your
manuseript.

¥ 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 #s to be printed {n small type should
be typewrltten upon one or mare scparate ghects 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
tlon, remove the text sheet from the typewriter and begin
the quotation (doublespaced) upon a separate sheet num-
bered as a2 new page. Finish typewniting the quotation,
milng as many shects a3 necenary and numbering them 3
manuscript pages. Then put a new sheet of paper in the
typewrdter and continue with the text.

This method aliows the article to be composed economi-
cally on the typesetting machine, which will not set two
different sizes of type in one operation. If the manmenpt
fs niot prepared in this way the compositor must handle all
of the copy twice and needlenly waste valuable dme.

It is emential co mark clearly the sheets bearing quota
tions. This may be done by writing the word “Quotation,”
enclased in a cirdle, 1o the upper lefthand comner and



WEADCSGS DX TRE TEXT m
HEADINGS TN THE TEXT

1 Headings. The amlytlal nble of cootents,
duasi‘;:);’l:llhcp::ﬂngmmw&mduthe
tash for making any desrabl 4o of the headimp
tnt sppea in the text and for indicating the rank of the
hadiop Excomtve subdivision of the text by meam of
beardings shoatd be avoided tinct it confuses rather than
akh the reader

The heading “Abytract” ks oemitted 1f the abstract » to
be printed in distmctve type, and the heading “Intro-
docnon 1 wwally omitted. The beading “Literarure
Cied" b conveniently peinted in full aprals of the
wmaller type wed for the aons.

In the preparaton of books, it is often necewary to we
specal syl of beadingy. For texibooks, boldfaced head-
ingy (indicated by ondenoomng with a wary line) are
groenally preferred becawse they make the ropia stand our
distmaly

Mot journals, for rexvom of econonry and appearance,
ot amall aapitals and malia of the text type for beadings.
Tro stens of graded beadingy that are in common we
are decribed bdow Both are pleauing to the eye, and
tconomucal becamse composed with (he text in one opera-

‘Doa.

2. Jowrmals Using Center Heodings and P
nmm!hmhmmhﬂwmﬂvdumm
colln of rype om the page, o both center headengs and
ww’ﬂ”wmwmnmmmwm

-*WM"W“
Y Subbendu Perarroph wds hoads bn bewer-coy F
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1ng the final revisions of your paper especislly in prepar
ing correct headlines. (b) It helps anyone who reads your
manuscript with the object of cnbanng it.

2. Form. The outline that follows will serve as an ex
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 contents by graded indentations.
Note that the prinapal diviions are begun flush with the
Jeft-hand edge of the writing; the subdivisions of the pen-
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 coordinate, do not make one
topic subordinate to the other On the other hand, if one
topic fs logically subordimate (o another do not give them
equal rank.

[Example of enalytical table of comtenis]

a
L RV SR U



FITADOXGS IN THT TIXT 13

Each of the subleacs should be indented 23 2 paragraph
(uziew 1t Follows a mamn headhng), typewriten in lower-
e ktter, underimed for italicy, and followed by a pe-
tiod and two hyphems (em dash) The frt word and
Pproper namey shoukd have capdtal inftfal,

Secondary subbeads should be avolded wherever pos-
dbhamumqumd.!hqnhauldbcmdbymuc




nz COOD FORM AND UMAGE

The mun headings should be typewritten In apuh
as center headings. It 13 better not 1o underhine them on
the typewriter The edtor will underscore them with two
lines to indicate small caps, or will wrute “re” in the

margmn.

The subheads should be typewritten ar center headings
in lower-case letters and underscored with 2 single hne to
Indicate {talia. The fim¢ word and proper names should
begin with aapital 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 subheads should be indented a3 pan
graph side heads and underlined to indicate wabs. Only
the firt word and proper pames should have caphal Ink
tials. A period (or in some journals & peniod and a duh)
thould 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 Fesdings PAMACRANE £108 BEADS DN FWALL CAFL—
Subbwerds: Farograph side hends fn kwir-caws (talics
‘ 7 (1) Paragraph sade hewsds m lower-case roxnsn =

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 to indicate that only the first Jetter is to be
printed as & {ull caputal {three underline) and the rest
29 small apitals (two underlines) even though proper
nouns are induded. Or he may write a marginal note (0
this effect. The main heading i follawed on the same line
by a subhead (see below) ar by the text of the paragraph
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colamn heads of the able mmall. A colpmn e



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

making comparsons.
4 Accuracy Every item In the table muse be cheched

for correctness.
m
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- A o scthophempboric acid fm aqueess solxtion at I from
opor Dasronests. Amer Chem. Soc, Jear. 68 2523-2532.

whould not be made

y large. Fora

wngle colamm. .',"‘, ““‘5“‘*'[ if posble, to fit within a
mcm{ thons thould be wsed to keep the
ol beads of the table small A columa should pot 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
datz in another column. Such cases can wymally be cared
for in footnotes or in notes following the ttle,

TABLE 4
Distancet progresrad a1 difcrent times by thres stratus of Xers-
FOra Grasss prowing on sper madive counleining o Hmitiag
comcentration of I(+)icwcins (00075 wp/ml)

DESTANCT COTITES
o
Progmbic! | Beterclacrm 1| Lescinekw

e e - -—
00 0 [ 0
045 40 n

097 & 45

100 5
147 140 7]

15 73
188 182 25

108 o8
47 123
15 245 2]

Jjo3 47
310 148

*Duta from Ryan, F J., and J Lederberg. 1946, Reverse matation
fon in J Newrespors. Nar. Aced. Sd, Proc. 32

and
163173

6 Size The table must be compiled so as to bt the
page of the publition. On a two-column page, tables
may ocrupy a single column, or if neceasary 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 2p-
proximation assume that in the 8-point fype used for the



3 n?

body of ihe table there are 17 charactery per bartrontal
ach and 7 fines per vertial Inch, and in the G-polnt f7pe
whhmmwmumm’m
sontal inch. Alowspce prust be made for space befween
colummng exqual to at Jeasy 2 dracters.
“-bmmrabhmrﬁqﬂ-bﬁ-’hfmﬂbddm‘m"@

TANLE ¥
Nowm vy f Shcmron dotz 9 sds whi iews o procs snd s sl
e &y pwect frves sighi o973 of (rTICH DL X
o aadBI X ap2 DN

=) it

2678 (1) X Bl1s
o xR
VU ) x Q)
AN () X A
O D xBH)
S o x VR
4345 (1) X A (1)
|Uan % 04 @

-
~e 0

[P -
.o

4
Duta from Rhoader, M. M. HIX Efisct of the
Twatabliny of fit & aliels m omise. (urdos 23 373
1 Mexn sboerred ratn, 131 theoretiaal, LR

4y

hem thould be keft 1 the jodgment of the prinfer If e
Bble n 1o barge ta ome within the width of the wge,

then It may be
pomible e Leep {1 within bonads by setting it fn 6-podnt

trpe the emalkew stre wwed for book and periodioa work.
I this method fafls, the table may be spread acrow two

g
Alo)derlhoulduolbtntﬂlmhhhlbolnmlynn»
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devoted to only one or two entres, to a repetition of the
aame entry of to data that may be eaily calculated from
data in another column, Such cases can usnally be cared
for in footnotes or In notes following the ditle.

TABLE 4
Distences progressed at diferen times by trw strains of Kews
3pore crasss growing sm ager madivm coleising & limifing
doncentration of H{-+Yewcine (0.0075 mig/md)

IRETARCT COTREED

et
’mflth Lenciacien

Lcid - - —
0 00 0 0 1]
045 40 2

o097 & 43

100 s
147 140 n

152 3
188 12 11

198 L3
247 13
2 51 246 122

Jus ur
310 148

* Duta from: Rysn FJ,md]lgdab&pMRnnuuﬁﬁl
adsptation in lencintiess Nesrespora. Nat Acad. Sd, Proc. 52

163-173

6 Size The uble must be complled so a3 to fit the
page of the publication. On a two-column page, tabls
may octupy a single column, or if necessry the full
width of the page.

The space that a printed table will require may be e
tigated by means of character counts (page 62) As an ap-
;n-othdon.mmem:mthes-poiutrypeuudfanhe
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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.

TABLE 7
o-;-&-#wum-m/,m;
s, and (fuct of presss o €9 2 welglt of arie-
It duriup kydraly®ls of groiein

.
) prom | pomm | ot

251 |28 | 2¢5

Boet Nrert LM 1 | m
anzn 1%

Cavs 20d macrome (zu 24 | 24
Casecn a0 pratroom ‘2b]1‘55 218
Cares e warch lzu(zu 202

Dex trom Lymss, C AL, O. Momiey B Priler, . Woord, ad
T Hie 1346 Tie

1 Procchs eoctent alrabeed a8 ehtrepm coment X 6.3
1D modeciric Gsen vakas et Corracted for rolstors and sb

“Imen utde 17 finhb typewriting the of man
waipt, and then eypewrite the tble by fudf on the next

P
3.Open end Ruled Tables. In open tables, vertial rules
e ambted and bertzontal

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 he torn when
handled in the library

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

TABLE 6

Avarare dry weighl of tops and releniion comtens of moes groew is
cudlare solutions cemlatning verisws concemiraliens of sedivm

selenits or seleniferons Astragalns exiract
J AVE, pav wT of TV Lo cowTERt
CCLINTONM 1% CULTTIR
Sodium Astnpil | Sodigm | Astniols
nlenkts ] ot wedoasts amo,
e frams rems e ™
0 136 136 0 0
1 128 128 49 566
2 108 1R 2} 1Hn
5 068 068 103 1912
10 o4 03 4} 2533
20 019 020 28 N5

Data from Trelcuse, §. F., and S. 8. Greenfickd. 1944 Inflpence of
plant extracta, proteins, and amino adds oo the accumnistion of sele-
nium bn plnts. Amer Jour Bot. 31 630-638.

the slieet may be folded and inserted in place as one of
the manumeript pages.

8§ Each Table by Itself on Separate Page Each indi
vidual table should be typewritien 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 11 reached in typewriting a
manuse ., the text sheet should he removed from the
typewniier (no macter where the typewritng ends), and a
pevw sheet should be inserted. Only the table (induding
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sheet.
hbudhgmﬂ(mmotu);hmldbemumm;hh
The text should be coatinged on a fresh sheer of paper
An she metbod B to typewrite & pote in the
Jefuband mrgin at the place for the cable (for cample,

TABLE T
Crmpurizes of seicrrhirirsical el choucicel mathed for dolerachaing
Mdﬂdﬂ#md-ﬂ.ﬁud.&.
pdeaies during Indeyriy of protein

¥ Hae IHS The pry gy
Mriomine Jow Bl Chem 166 161 171

! o alndiied 1 3o ot X 625

1 Drize woskectnc camen] valors mot corractad for mokarere 1ad amb.

B i T € 3L, 6. ey 3 B et o
rrblologianl determination

“lmert able 17), falh trpewriting the o
script and then typewrite the table by fwell on the next
Tanmmp pge

9 Open and Ruled Tablex. In open tibles, vertica) rmles
ot omitted and borfrootal Tulet are either omirted en-
terely o7 only three xre wed--one abore the colomn head-
g, anodhet betow thern, and 2 third at the bottom of the
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avoidable. Folders not only are very costdy but are un-
wieldy for the reader and are likely to be torn when
handled 1n the library

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

TABLE 6
Amnbylvl{ﬂofhpdadadm contens of melc grows in
cwllurs salulions combaining veriens comcextrations of sodvwm
seleniie or seleniferens Astrapalus crivect®

AYE, SuY wr. o O T CRTET

EXLIOTUM b CULTTYR
fottmax Sactem ’Ampht sam.{unpl-
cheaitn extn t seloaits st

P rremt "n e
0 136 138 0 0
1 1128 128 L4 366
2 108 LX) 2] 1192
s 068 XL 103 w1
10 04 037 121 2838

0

20 19 020 235 3150

* Data from Trekease, S. F., a0d § 5. Greenfield. 194 Inflnence of
plant extracts, proteins, and amino scids on the sccumulation of scle-
nium in plants. Amer Jour Bot. 31 G¥0~638.

the sheet may be folded and nserted in place as one of
the maauscript pages.

8 Each Table by Itself on Separate Page Each indf
vidual table should be typewritten on s stparate shect
of paper without any of the text on the same page. This
is necessary to facilitate typesetting

When the place for a table is reached 1n typewriting a
manuscript, the text sheet should be removed from the
typewriter (no matter where the typewniting ends) and a
netw sheet should be inserted. Only the wable (including
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h:badingln“oomom)nhmldbewhtznmthhshm

The text should be continued on 2 fresh sheet of paper
A-dmm&vemedndhwtyptwnt::min:hz

ld:.hmdmrginn;h:pln[mm:utﬂe(lammple.

TABLE 7

Crmpartwn f microbioterical ead comicel wathed for dobcrmbulag

et ionias, sl cfect of preace of €0 eyeel wighd of cwbe-
ipdeaics dariag kyirabpls of proieis

- oz
o oued
Bod It 248
Ho_““ 1
Com 257
Povingi gt 1a|z2a |24
it i 200 |19 | 146
vk 10 |24 | 20
Data trom Lymax, C. M O. Momiry B Dutler 8. Wosd, and
¥ Hile 15944 The
Mctblenine deteniation

microbikugical of arrine ackds. IIT
Jux Mol Chem 166 161 170

{Prcrin cowtent calcatated a3 altregen comtrnt X 625

2 DBos waclectric cmrin valurs mot cwrrected for mobstare and mh

aip tble 17, finbkh the page of manu-
and then typewrite the fable by inelf on the pext
wmusript page.

9 Open and Ruled Tables. In open tables, verncal ruley
- and horirontal rules are elther omitted cn-
tlrely or only three are macd—one above the column head-
g, another below them, and a third at the bottom of the
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table. Ruled tables have vertical rules and often addi
tional horizontal rules in the column headmgs.

10 Style Sample tables of a ¢ style are shown
on pages 115-119 The suggestions given here refer spe-
clfically ta eables prepared according to this style. But
since the style varles in different journals, the authar
should study the ables m the journal in which the paper
is to be publithed 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 ™ caplualired
and followed by an Arabic number appears as & center
heading in 8-point type. The legend, or dexcaiptive title,
is centered above the body of the table and printed fn
§-point itahis oaly the first word and proper names have
capital initials. It is typewritten doublewpaced and under
lined for italics.

The legend should make the table self<xplanatory It
should be concise and specific, but broad enough o 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 thown 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 in
6-pont lower-case type. (Many journals, however use 8-
point lower-case 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-poiat ralia. (In open tables such unlts, preceded by
commuas, are given in the colamn headings.)

14 Body of Table Columns consisting of words In the
body of the table appear {n ordinary type Figure columns
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a7e aligned on the right, res columm, on the Mt
Flguncn]nmmm?p;ntzdﬁmdalmluuhu
11 60 tpace; dectrmlly are alggued, Sgures are contered m
columm. Omiscons are Indicated by bhank space, and
the reayors for omisdon of kmportant data are
In footnores. The body of the table Iy prnted in Bpoint
type. ¢ither on 10-polat base (In the examphes given in
this hapeer) or 0n 9-point base (in many jourvals with a
twocolumn page)
IS Fooineter, In the exxmples shown In this dapter
footnotes to tables are indicated by mesns of
standard footnote reference marks (* + 1, §, etc) placed
after the words oc the numbers to which the footnoter
reler Many jourmals, bowever indicate footnotes by
lowercase betters (* * etc), placed
#fter words e befors numbers In the table. The loottotes
are typewriten on the manusript sheet bearing the table,
Exch footnote b preceded by s symbol or supersaipt
berter Some journals indent each footnote as a separate
Paragraph others ras them all into a single paragraph.
16 Hortwmusl Rulst. Additiona! horirontal rules in the
body of the mble should be svoided, since they increase
the cont of printing. Where a line of demmareation is becey-
17 et an be indicated inexpenshely by a blank space.
17 Spacing The figure columm sre st to sceommo-
date the widihs of the figure entries ot wording of the box.
hexdy, and to keep equal spaces between the vertial rutey,
The balance of the tpace may be put in the izt colunm
hllnubknammdlugm!ummlnnmylxg:uhk,

by mumber (For example: The daw of the second
ptrhn:mmpmmlcdlnuh!es.) -



Chapter 5
ILLUSTRATIONS

Diustrations form an ntegral part of the concke and
effective presentation of saentific and technical material
They serve as a short-cut means of presenting descriptive
matter 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 Iong verbal explanations, and they
g1ve him a clear conception of objects or relations that are
too complex to be adequately described in words. 1f the
paper 13 suitably fllustrated, the text may be largely de-
voted to comparisons, inferences, and discussions of prin
dples.

Photographs and drawings are especually important in
the descripuve phases of scence. Diagrams of apparatm
and graphs of data are mainly required in the experf
mental and quantiative phases.

The first impression a reader gets of an article is greatly
influenced by the appearance of the {llustrations. He fs
likely to receive an unfavorable impression of the whole
article if the fllustrations are poor But he 1s attracted to
the artide if the illustrations are clear artistfc, and 1n
formative.

It &s very important, therefore, to devote much time
and study to the planning and preparation of fllustrative
material. Each fllustration should be a unit, presenting
a single subject as clearly and distinctly as possible. Spedial
attention should be given to uniformity in style tone and
lettering For putting drawings and graphs into final form,

12
—
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13% bs most pleasiog to the eye. The sppramance
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the {hmtraton has the same width a3 the type eoduemn o7
type page. But a gmple drawing shoudd not be prined
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pebinbed For a yournal printed m two cotamm, iltustra-
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wide. To be readily seen, the emential part of an losty:
Uon must tumally be thown on 21 Lirge a wale a3 poudble

Hlmration tha, together muth 1o egend, will oorpy a
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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 is 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,

i



CORRECT PROTORTIONT 1

wmhd:mam-ﬂav:p:m(utthekgaﬁm:'ﬂlh:
pﬂmdbdm‘hcmmﬁm(&me}ammk:ﬂawm
Rtstration to occupy the full height of the type p3ge,
and they petnt the begend 2t the foot of the otber cojumn
mxkempg:«nu&mdlhcﬁdngpga)

Thelp:cchmbep-knttdkgwdmyhcdaamlncdn
follrwx Count the ttal pumber of typewritten dunacteny
(bdndm;blmkqnﬂ:)lntbelegmd.ﬁddelhhnm-
Mhlhnmhﬂddn:mmkn-pﬂmcdlhr(r{..by
55 lor & Hinch lin¢ o by 115 for a 83{ ¢inch linc) in order
hubuhth:nnmherdpmmdﬁl)mn.Thmnob‘:;anc
beight of the prmted legend as follows: (s) are
7 bnes per vernal inch, allow 34 Inch for the fnt line
and Y inch for cach socoeeding line. (b} I there 2re &
humes per vertcat inch, aliow 3{q inch for the fivt ine and
b4 inch for exch yocceeding Jine.

Having drawn the rectangie 4BCD the sdze of the re-
production, extend the dlagonal AC a1 far a3 you whh
on the Britol board or ardboard. Any point on the
dizgona] will determine a recangle that has the correat
proportions of width and height Far example, the point
C devermine the correct Tecungle AB°CD o pofnt
C” determines the coerect rectanglic AB¥CVD”

1 the reproduction it to octmpy only a part of the
width or beight of the type column o page, 3 stmilar
procedure b wed. The origiml, emall recangle tabap

made the exact sire of the intended
2. Cheehbmg Completed TTh reprodnction

A completed {lloy-
helght or in width mon determine the reduction. Cat
-ibrno(p:pamlhtdun(\bttypemlmnwtype
fage mmus the height of the

ﬂlmmdmln\hepe\hhndABCDlnﬁgwtl and lay
nhr;mlnmlhemmlhn»nmmmddaedhgonu
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mwmn'mhmmdmnm&
e ioe e Mhmcrtio, (Soane fouroats allow 12
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
hﬂcﬁﬁoum\h:mlnumhcoitypewmm r_'&taam
(incioding blauk speces) n the legend. e num-
ber by the number of characien in a printed line (e g, by
35 for 2 $inch me o5 by 116 for £ 63 gdnch line) in order
mmhnmammmmﬁm
height of the printed Jegend as [ollow. (8) 1 are
7mpammmm;f.imhmeﬁmm
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-

cherrpmdm:ﬂouhmoaupyua}ynpang(ﬁt
widih o bejght of the type column or page, & smilar
procedure w used. The orwinal, wall rectangle & always
nzdelheamch:d:heinccndadnpmuim.

- Checking Completd Twbation. A completed Mim-
eaeom oay cually be checked 1o find out whether {t
Berght oc it width must determine the reducrion. Cat
:mdpapuwd‘-edaealwmxmlmmrme
Page minm the height of the lopend. Plae i on the
Daseration tn the poslton of ABCD kn Syuve 1 and hay
abﬂxmfcrom.\xm-ummu-ouwumndmed.b‘m
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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 intersects the top of the {llustration the wydth
muubereducrdtot.huof!hetypecolumnorpagc.

DRAWINGS2

1 Methods of Reproduction. Drawings are umally re-
produced by means of nnc etchings, or by the more
expensive balftone and photogelatin processes. Before the
origingl drawing Is made, it s 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 stiould be pre-
pared for reproduction by the relatively inexpensive unc
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 n
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,
howerer use the same paper for all :lustrations and treat
them as text figurcs, even {f 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
tlon by zinc etchings. Drawings should first be completed

# Useful books on scientific and technical drawings arc those of
she Higgina [nk Co (1918 1953). Ridpway (1938) Sunlland (1939)
and the Whtar Insthute (0539
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o penell and Later inked in, Pure white threc-ply Rristol
beard & wed for most drnoge, If a drawing has been
rwde on thin paper k dhould be tramferred to Bristal
baard by blackening the back with a soft pencil and trac
oy cnes the drawing with x hard pendil

rﬁmdmmmppﬂnﬂdm
sourrproducible bine lors (e page 157) & somttime
o enlent becanse (he lines serve as guides. For certam
types of maps and charts, » method of scribing on coated
Stablene Film (Keufel apd Exer Co) ofitrs sdvantages
et com entional methods of drawing.

1 St of Drmaing The widh or Jenah of the oviginal
drawing should be brom 2 t0 3 times that of the reproduc
tion. Shight imacruracies fu lines become fnvisible when

rd. Standard enlangements should be tsed fof draws
ings in the e artice, %0 21 to Iname resdy companabil-

3 Shading fer Zine Etchings. For

2l

atracth A light drawing i
¢ than a dsrk one. Many of the best ¢
mt!utmon!ﬂnu.mad:\dlh\u-,[" carefulty
"‘“‘”“‘“‘-‘*"”"mdn-lnpm
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AC Then (o) if the ruler intenacts the side of the los-
tration the height must be reduced to that of the type
column or page minus the height of the legend, or (b)
if the ruler intersects the top of the wlustration, the width
must be reduced to that of the type column or page.

DRAWINGS12

1 Afethods of Reproduction. Drawings are usually re-
produced by means of nnc etchingy, or by the more
expennye halftone and phatogelatin processes. Before the
original drawing is made, 1t is necassary 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 ponible, drawings should be pre-
pared for reproduction by the relatively inexpemive dnc
ctchings. Halftones cost about twice as much, and photo-
gelatin printgs cost from 5 to 15 times as much as zinc
etchings.

2 Text Figures and Plates. Dravwings arc commonly
used as text figures, but sometimes as plates. Text figures
are printed on the same paper as the text and may bave
text material abave or below them FPlates are wsed in
a few journals for halftone ar photogelatin reproductions
they are often printed on speaal paper as separate pages
and nserted at the end of the arucle. Most journals,
however use the same paper for all illustrations and treat
them as text figures, even if they are grouped so a1 to
occupy & full page

3 Ink and Paper Undiluted black waterprool India
{nk should be used In prepanng drawings for reproduc
tion by zinc etchings. Drawingy should first be completed

= Useful books oq sckentibic and technica) drawingy are those of
the Higgins Ink Co. (1948, 1939) Ridgway (1534), Staniland (1933).
and the Wistar Imtltute (0954
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uMMhmmﬂ;hmmewmhm
bourd s waed for most drawings. 1 a draing ks bee
made o thin paper it should be mamferred 1o Brisiol
bouzd by blackeniog the back with 2 solt peoci) 1l tse-
ey over the drawrng with a hard pendl.

Fox dixgrams of spparatns, coardinate paper ruled with
oareproducible blue lines (see poge 132) b sometimes
convealent becamse the Lipes scrve 23 guides, For cermain
types of Faps aud charts, & method of scribing on coated
Sabikoe Fitm (Reafid and Emer Co.) offers xdvantzges
over conventiona) methods of drawing.

4 Scr of Drmring The width of lengih of the origmal
dran g shor}d be from 2 to 3 tmes that of the reproduc:
ton. Sieght inaccrrackes in lines become invbible when
redoced. Srandird enlargernents shonld be ysed {or draw
i 1n the same artide, 30 13 ©o insure ready comparabil
by

3 Shaling for Zunc Exchinga. Foe reproduction by rine

any shadmg that b desired thould be dooe by
mans of black dots or Linos tmade with ondilued india
k. Darker thades are best obauned by putting the doas
clower together rather than by focreatmg the sie of
the iy dml dots. \ ery fine Liney or extromely imall dors
cnnet be by this procex They will be lost
wnlew they are dear and dinina, If they are placed too
(bxtngnhulhqrﬂlun:rlndlppmnmudbbtcba
-mmmhmbmmhnmm
endeney for blorting to occr when the drrwing &
panted 0o a soft or roaghaurfaced paper than when
@ & prawed on a hard or glowysurfaced paper The
!h:dmglhoq]ﬂbth‘ptmmt\lthdmhgb
more attractive than a duk one. Many of the bew draw
o are mere oudines, mide with very fow arefully
Mlﬁnmmmmpmmﬁqu
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Rather delicate shading can be obtaned in the znc
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
dons for the guidance of its workers. Exammnation of the
drawing through a reducng lens is helpful but the final
test is the reproduction itself. In case of doubt, 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 Grouping for Linc Etchings For reproduction by

2 tinc etcung, the separate drawings on Brstol baard



meter of ach), and carefully arranged within 2 rectaogle
dprupadzmdmpﬁﬂmd"“h‘f’m"um'm
of uiff white cardboard (Bainbridge board no. 80 shout
%3¢ Ioch thick). The trimmed edges of the drawings will
ot thow in the zine etching When tbe best arrangement
£11 been obtatned, the fgures thould be fastened to the
ardboasrd wuh rubber cement.

Figure numbers and explanatary betters should be put
n proper places. Capinal Jeters (for mafor parts ot wnit)
and Jower<case Jettens {for minor parts or units) may be
med t desigrate points, lines, objects, etc, in drawingx
Care thoukd be taken to harve the manbers and Jetters set
nraight and duly eeparated from the drawinge They
should be nest Heavy blackfaced chamctens should
#ier be wed. The size of the characters should be such
1kt the Fgre romnbers will be 3¢, of an inch high and
the capinl letrers 144 of an Inch high when rednced fn
the reprodoction. If the lower-case letters are wed, they
should be ¥4 inch, and the capitaly and numerah used
with them should be $§y Inch It is often best to paste
@ proted characens, whith may moally be obtadned in
vazloos sizes from the editor of the jomnal in which
your paper will be publihed Numbers and letters or
Ell tabels may be put an the drawing In India knk with
the aid of & Wrko or Leroy lettering guide (e table ).
1t ks 410 posible to paste in place labels chat have been
tﬂq:atdh\:y:pinwhbchqpewﬁmwhhmdcmic
mchine haring proportional e A be-
e e e

Halftonrs.
mhhmﬁ:f“ i Special precautions need

and mountlng a group of draw
oy for hallione
reprodaction. The pleces of Bristol
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completely the white cardboard (Bainbridge board ro.
80) on which they are mounted. Obtaining a sultable
layout may be facilitated by making trials with tracng
paper outlines of the drawinga. The sire and proportions
of the whole group should be determined 23 deseribed on
page 123. For mounting the figures, rubber cement Is
most convenient because 1t allows the positlon of each
figure to be adjusted accurately The photoengraver will
cut thin white Lines to separate the mdividual rectangles
or polygons. If mounting 1 done improperly it will be
necessary to have the whole background routed out or
to use hughlight halftones, thus doubling or trebling the
cost of reproduction Failure to observe proper precau
tiony in trimming and mounting {5 the most common
cause of untidy appearance and unnecessary expense in
halftone reproduction.

Figure numbers and explanatory letters may be put
directly on the original drawings with the ald of Wrico
or Leroy lettering guides (see table 8) Printed characters
may be attached with rubber cement, All the slips of paper
bearing them should be the same size, trimmed square,
and set straght.

DRAWINGS FROM PHOTOGRAFHSU

1 Advantages A line drawing may be made from 2
photograph  For flustrating a plece of sdentific appa
ratus, such 2 drawing may be much better than a photo-
graph, becamse the drawing shows only the points that
are encntial and omits unnecestary and confusing de
tafls. The drawing may be made from an ordinary view
an exploded view » phantom view by double expasure,
o succemuve views by muldple exposure. Hidden parts
cn be shown by cut away sections. A very naturai per

» Mr John W McFariane, of the Exstnun Kodak Co. has helped
fn the preparation of this section



DRAWTMGS FROM FROTOGRAYHS m
spective mmay casly be obtafned In 3 drawing based on
L 3

mmp:;{‘*hthﬂphmdqnﬁalhnmeﬁm
bynd method. The draveg way be wed to Dlustrate any
type of wbject matier axd it may be & tmple ombine
o a raalie plaure. The fial romils b lmited only
by (e ST of the drafaman. An excellent drawimg may
be made from a relathely poor photograph The lne
drawing s reproduced by meam of a zinr erching. It
conts Jew 0 publih than a halltone, and the quality
of ibe @a be better predsaed. 1 2 wmall
umber of copées of a report it needed, 2 Une Arawing
an be reproduced well by Phowosmat copies or othber
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completely the white cardboard (Bainbridge board no.
80) on which they are mounted. Obtaining a suitable
layout may be facilitated by making trials with maang
Ppaper outhimes of the drawings. The suze and proportions
of the whole group should be determined 21 described on
page 123 For moundng the figures, rubber cement Is
most convenient because it allows the position of cach
figure to be adjusted accurately The photoengraver will
cut thn white lines to separate the individual rectangles
or palygons. If mounting is done improperly it will be
necessary to have the whole background routed out or
to mse highhght halftones, thus doubling or treblng the
cost of reprodaction Failure to observe proper precau
uons m mmming and mounting is the most common
ause of unudy appearance and unnecessary expense in
halftone reproduction.

Figure numbers and explanatory letters mxy be put
directly on the original drawings with the aid of Wrico
or Leroy lettering guides (sce table 8) Printed characters
may be attached with rubber cement. All the alips of paper
bearing them should be the same sre, trimmed square,
and set straight.

DRAWINGS FROYM PHOTOGRAPHS"

1 Advontages A hine drawing may be made from a
photograph For illustrating a piece of sdentific appa
ratus, such 2 drawing may be much better than a photo-
graph, becuse the drawing shows only the points that
are essentlal and omits nnpecexsary and confiming de
tails. The drawing may be made from an ordinary view
an exploded view a phantom view by double exposure,
ot successire views by multiple exposure. Hidden parts
can be shown by cutaway sections. A very natoral per

= )r John W McFarhine, of the Eastman Kodak Co, has helped

in the preparation of this scalen.
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mmd“!PPﬂrukdhmqmumxhwnm
prodncible bine lines per ¥ inch, may be obtained in
Ureens of 8% x 11 inches (Engenc Dictrgen Ca. no. HOAN
% o¢ Kenfiel tnd Emer Co po. 153G1-111) or in sheen
of aay desired tengrh aut from continuous rofls 36 inciey
wide. Inexpenstre photograpiic copres of graphs that bave
been drawn oo tramsparent paper sy be made by a
disect printing procos, such 1 Onld.

A opaque paper comes in dheen 17 x 22
inches raled fnto squarey wuth 10 noureproducible hlwe
Hoes pex dmch (Exgene Diergen Co. po. 350 or Keaffel
and Eser Ca. no. N331). Coples may be tmade by the
toexpemane Lerifax process or by the mare

procem, the latter giving copies of reduced ot

calarged sue {f wanted,
Mmmppammhmmmh
or most types of graphy, including simple logarichme
gripls. For some pryposes, paper with semidog or log-
fog rulings is move convenient
Papens ruled whtb dark-bloe, green, yellow o 2od
ot black lmey are unsatisfactory unles (he graph b 1o
be caosferred (o India ink to oucing paper

worken wctually prefer to tramfer all
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GRAPHSH

Graphs are designed to portray relations existing arong
data, They must be sccurate, and they should also be
clear Since the case with which the relations may be
seen depends upon unity balance, and other features of
good composition, graphs should be comstructed 50 2
to be pleating to the eye. The suggestions given here are
intended as guides to the achievement of effective pre
sentation. Figures 2 to 6 exempliy some of these sugges-
tons. Models of good style are to be found in many of
the sdenufic and techmeal journals, Good examples of
histograms, bar graphs, pie graphs, and other special forms
may also be found.

Uniformity 1 style may be achieved if a good set of
specifications, such as that given on page 144 15 adopted
for all the graphs in a pabliction. Adoption of these
specifications will not make your graphs look like every
one else 5. It will make them stand out as dutinaly supe-
rior to most that appear m the

1 Paper and Ink. Curves and other types of graphs
are reproduced s1 zinc or copper etchings. The simplest
method of preparing a graph is to draw it first in pencil
and then in black waterproof Indis ink on a ibeet of
coordinate paper ruled with nonreproducible light-blue
lines. In the photoengraving process the blue lines are
filtered out, and only the black ink hines remain. Paper
for graphs should be of good enough quality to take
India 1k well and to permit corrections to be made by
erasing and redrawing

A suitable transparent coordinate paper made of high

» Thi secthon follows many of the recominendations of the Ameri

an Sandirds Amociadon (1943}
A comprehensive discuarion of the representation of data by pibles,
geaphe, mdu;\nduuhghmhywathln‘lndceﬂnu(lvm.
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) or Kenfel and Ewer Co. no. 195GLAI11) or in sheens
of a0y dexired Iergth cut from conrioous rolls 38 inches
wie. Intxpeniive photographic copses of grapha that bave
teen drawm o transparent paper may be made by &
direct printing procem, soch 23 Ozlid.

A simbictory opaque paper comnes in sheens 17 x 22
toches valed i squares wth 10 nomreprodudble bloe
linry per inch Co. no. 360 or Keoffel
d Emer Co. no. \331). Copies may be made by the
feospemive Tenfax procem o by the more

Photostat process, the latier ghving copies of redoced or
talnped we i waned

Eopn For some purposes, paper with sembdog ar log-
Jog rullng & wore convenient.

Papen ruied with dark-bloe, green, yellow corange, red
o back lnes are ooathfaciory uoles the graph b to
be trzmferred m Indls 1ok to tracing paper (or doth).
Gome warken acmally prefer o tamler 2l graphs to

1nom illesratoes apply to graphs (e page 123). The

mmwm:m@m

bers and babels b e legible nom-
fwmwhmnmg:hgw

gaph and

€opke wuih the astanpe, # b denrable 1o bave the

mrﬁmamdmmdmmpﬁn.sﬁxu
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mches. A clear margin of at least an inch should be left
around the graph. If a larger sheet is used, the original
graph should be kept flat, but copies may be folded to
fit in the manuscript.

to L T L T
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ACTIVITY OF WrTR (e
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80 0 x

© 20 0 0]
MOLALITY OF ACD (p)

Fa 2 Activity of water over orthophawphoric acid solatioas at
25*C_ (Ebmore K L, C M Mayon and ] 1T Christemsen 1916 Amer
Chem, Soc, Jour &3 2523-2931)

Plotted from dats of table 3 page 113
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JPlaudnglAeCrlphLAphnlhouldbem:ﬂ.ein
sdvance for all the grapis in an artide. For a jourml
with 2 vo-colemn page, most grapis should be designed
mmm&ﬂdxhdndn@emlm(uﬂnﬂysm).
Care must be taken to present the cnential informatian
00 23 large 2 scale a5 powible within the area allowed by
thhs width. Only in
e the {all two-olymn wdth (wsually 6344 in). A part
o all of the height of the type page (uswally 8% in)
iy be wtilired for the graphs and their legends.
For cconoey fn photoengraviug, a3 well a3 in the we
of guce m the ponted artide, some journals Tequire that
1 many ay possible of the graphs be grouped and mounted
wgtther o beary white cardboard, for reproduction as
1 urgle cut of column or page width. It is often femible,
e o group two or three graphs in a colwan,
and hive the printed legends of all below the group A
good procedure b to make a tracing of the type page
and 10 plan a yout for all the graphs before worl. on
ay of them w begun. After the grapin have been finkhed,
but before they are mounted, photographic copies of
the mndividmal graphs, preferably no larger than 814 x
lllncbu.lhwldhemckhmeﬂnmnmsﬁ,hm
il e papes b bt et poctponed
el accepted foe publicinon and
e pan b b 3pproved by ¢ e
1 Enlerpenent of the Original Graphs. Best results
e obamed by drawing all the onginals to the game
e of enlarg preferably twice the dimemiom of
‘hwwmm&hﬂpﬂﬁumm
quipment, facilmate the photoengraring proc
o, and frores Y of reproduced letters, P
and lines.

hm“‘h‘““‘mmb‘mhthmmd
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graph use its overall dimensfons, including the labels
and numbers along the axes.

One method of preparing an original graph that hay
twice the di fons of the intended reproduction re-
quires some simple calculations, which are easily made
with a slide rule or calculating machine. The data are
arranged 1n a table that shows the calculated absdssa
and ordinate for every point to be plotted, and also the
pontions of the scale markens or coordinate rulings. The
graph 1s then drawn in pencll on coordinate paper ruled
with nonreproducible blue lines, and is finally inked in.
The following example illustrates the method of making
the alalations

Supposc that the original graph for fgure 3 b being plamed.
The otiginal graph i to have twice the dimentons of the printed
graph, and it is to be drawn on coordimate paper ruled with 10 wnits
peT W Inch.

The total width of the ariginal graph i to be 2 X $ or 6 Inchon.
This is 6 X 20 or 120 oalty on the coordinate paper

It Is extimated that the Label and sale numbers (0120 . high)
on the Icft of the grid will require 10 units of the width and thet
the Last mumber on the heriroatal saale will require 1 wnit—anliog
s totsl of 11 unlis. The grid width can therefore be 120 minoe 1T
or 109 unlt. The plotted absciwa of cach point and of each mlo
marler #s obtained by maltiplying the actual abscima by 109/7 of
138

The grid height of the original graph is to be 2 X 293, or 43
inches. This Is 45 X 20 or 90 units on the paper The ploted
crdinate of each point and of each scale marler bs obtatned by mul-
tiplying the actwal erdinate by 90/43 oc 200,

A photographic method avoids the necessity of calcula
tions. The original graph is drawn in firm black lires
with a sharp pendil (of HB or F grade) to any convenuent
scale {from 1 to 4 times the dimemsions of the reproduc
tion) on paper rulcd wizh liney of any color It {s then
reduced or enlarg graphically (as by Ph




encrgy for diffmicn m 2 feaciion of ey

(Mawa, IT P exd O L dsdcriom. 3954 Bell System Tech. Jour 331
tns-itre)

Lankcojw“lthmmrympu,he
independent variable on the horizontal axis and the de-
pesent variable on the verdal axis Internals of time
e plocied on the horirontal axls.

€ Seate o] Coodfmpin o o ¢ coordizates sboutd
se bowen 3o tht the peinied praph will be neither

nor wastefal of space. The same scale should
be taed In & series of comparable graphs.

I the graph s to be vsed a1 a source of quantintive
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graph, use its overall dimensions, including the labels
and numbers along the axes.

One method of prepanng an original graph that has
twice the dimensions of the ntended reproduction re-
quires some simple calculatons, which are casily made
with a slide rule or aaleculating machine. The data are
arranged In a table that shows the alculated abscsa
and ordinate for every point to be plotted, and also the
pontions of the scale markers or coordinate rulingy. The
graph is then drawn in pendil on coordinate paper ruled
with nonreproducible blue lines, and is finally inked in.
The following example illustrates the method of making
the clculations.

Sopposc that the original graph for Agure 8 & being plaaned.
The original graph i1 to bave twice the dimenstoms of the printed
graph, and it 1 to be drawn on coordinate paper ruked with 10 mnlts
per 4 Inch,

The total width of the original graph #s to be 2 X § or 6 {nches.
‘This 15 6 % 20 or 120 units on the coordinate paper

It # estimated that the label and scale numbess (0,120 In. high)
oo the keft of the grid will require 10 units of the width, and that
the Iast number on the horlrontal scale will require 1 unit—makiog
a total of 11 units. The grid widih aan therefore be 120 miavs 1)
or 109 units, The plotted absciza of each point and of cach sale
marker #3 obtalned by multiplyleg the actual absciwa by 109/7 o
158,
The grid helght of the original graph i to be £ X 295 or 45
inches This b 45 X 20 or 00 taits on the paper The plotted
ordinate of cxch point end of each scale marker b obtained by mul
tplying the actml ordinate by 90/45 or 200.

A photographic method avoids the necessity of calcula
tons. The original graph is drawn in firm black lines
with & sharp pendl (of HB or F grade) to any convenient
sale (from 1 to 4 times the dimensions of the reproduc
tion) on paper ruled with lines of any color It is then
reduced or enlarged photographically (as by Photostat



T 3. Actvadion energy for diffosion m a frmction ef koop mroe

Mom, 77 P end O L dndcrson. I954 Bell Stem Tock. Jour 99
1t

J%o]wmnhmm the
t varlable on the borizontal axis and the de-
Peodent varlable on the vertlaal axis. Intervals of thme
*re plotied on the borizontal axds.
§ Scale of Coordl: The seale of . hoald
o own 10 Ut the peinted graph will be neiiber
oot wasteful of tpace. The tame scale should
hmﬂlh-lahdumpnnhkmph‘_
I!hmPhhwbe\nui-lw\mxo{qmﬁum
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graph, we its overall dimensions, Including the labels
and numbers along the axet.

One method of preparing an original graph that hay
twice the di fons of the intended reproduction re-
quires some simple clculations, which are easlly made
with & slide rule or calculating machine. The data are
arranged mn a table that shows the calculated abscssa
and ordinate for every point to be plotted, and also the
poutions of the scale markers or coordinate rulings. The
graph Is then drawn 1n pencil on coordinace paper ruled
with nonreproducible blue lines, and fs finally inked in
The following example illustrates the method of making
the calculations

Soppase that the origine] graph for figure 3 Is belng phnned.
The original graph b to have twice the dimentons of the printed
¢3ph xud it is to be drawn on coordlnate paper ruled with 10 mmin
per ¥4 Inch.

The tota! width of the eriginal graph fs to be 2 X 8 o7 6§ Inches.
This ## 6 X 20 or 120 anlts on the coordinate paper

It it estimated that the label and sake aumbery (0120 in. high)
on the left of the grid will require 10 anits of the width, and that
the Inst number on the horizontal ecale wiil require | onit—making
a total of 11 omits. Tho grid width aan therefore be 120 minos 11
or 109 units. The plotted abscicm of ench point and of each aake
purker Is cbualned by maltiplying the actual sbadwa by 109/7 o
158,
The grid helght of the original graph s to be £ X 295 or 45
incher. This bs 45 X 20 or 90 unity an the paper The plotted
ordinate of exch point and of exch sale marker i obfained by mul
tiplying the actm] ordinste by 90/45 or 200.

A photographlc method avolds the necessity of calcula

tions. The original graph is drawn In frm black lines
with 2 sharp pencil (of HB or F grade) to any convenient
scale (from ! to 4 times the dimensfons of the reproduc
tion) on paper ruled with lines of any color It is then

reduced or enlarged photographically (as by FPhotostat
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o the axe3 and thould ot be qowded too dese to the
mmdrnl&mhhdmlhtvuhﬂlxﬂlwd
be oriented 0 that ft I read upward along this axls
Each label should indicate deardy (4) the name of the
varbie plotted and s symbol if one s wsed i the text,

E.d ™

- ™ T

.
i

38

a7

TesYA IS {a® Cp/TR)

D) ™

e wroecy  (0F Lo
a4 Ram ol pt o per 30
®flboa ofs m relmom e Bght ! o

e Irtenmitiey are
) Tbels. (ddepied from Womshor M. IME dwer
b o9y 2m2y)

md (¥) the umit of measarement. Suitable forms are
“Proware p (b/mY” wnd “Prevewre p [b/lo?®™ Buat the
qh‘h:]m aiom to that of the journal in which the
Eper B o be pablished. The rechmcal "
204 abbrertaion in a graph thould be In accord widh

'h::’““nlhctmo(u:m
undwyd.lglutnm!enmmmybe
mhby 1““"!'“nhﬂfmmt_}‘oru
of using “10,000 15,000, 20000 xnd the
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data, the scale should be such as to allow the coordinates
of any point to be read easily and accurately But great
Pprecision 15 impossible 1n reproductions becanse of dn-
tortion of the gelatin film used 1 their preparation. If
the graph u presented to {llustrate the nature of the
relation between the variables, a smaller scale may be
used. Most of the graphs in sclentific papers are of this
tyg]e.upodxﬂywbmt.hcongmxldammpmcmedin
tables.

It may be desirable to try to find a method of plotting
that will give a straight Iine If this can be done, ft may
grve a clue to the mathematical relation between the two
variables. If the ordinary graph is straight, the relation
follows the linear law (y = ax + b) 1f a loglog graph by
straight, 1t follows the power law (y = kx=) or if a sem
log graph is straight, it follows the compound-interest
Iaw (y = Pe™). In many cases, of course, none of these
graphs 1 straight, and the mathematical relation between
the two variables is more complex.

Some readers prefer plots made from the original dats
since they find 1t difficult to visualire relatrons when the
loganithms of the variables are plotted. Both types of
plots may sometimes be put in the same graph with one
scale arithmetic and the other logarithmic.

The coordinates should be chosen so that the important
part of the curve approximates a2 slope of unity—ie,
makes an angle of about 45 with horizontal axis.

For arithmetic saales, round numben—1 2 or § mul
tplied or divided by 1 10 100 etc.—and corresponding
scale markers are put on coordinate scales divided in the
decimal sytem.

For logarithmic scales, markers are ordinarily put at
values of 1 2 4 6, 8 10 20 40, 60 80 100 ctc.

The scale labels should be balanced mear the middle

——
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of the axes and thould ot be cowded too dost 1o 1be
rumbets on the scale. The Label oa the vervical axis should
be onsnred 30 that it # read upward along this axin
Esch habe] thould 10dicate dearly (a) the name of e
m:nhkpbu:d;ndluqmboluomhmcdindrlan.

[l

L
X
£
£
t

R7k thoald coafars to that of the jowrnal in which the

Paper B to be
- publahed. The technical terms, symbols,

The we of mny digws in scale numbers

wrolded may be

by wsing a lange unit of measurement. For ex
ple. Instead of ming 10,000, 15,000, 20 000° and the
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label Pressure (Ib/in%),” use “10 15 20" and the label
“Pressure (10° Ib/in.7)  In figure 3 che labels might have
been shortened to “Hoop strexs (10 Ib/in.%)” and “Activa
tion energy (kcal/mole) ~

7 Plotting the Points. The points are plotted with a
sharp pencil (of HB or F grade) as amall but clear dots,
and each point is surrounded by a circle or other symbol
After the pomnts have been plotted, all should be cre-
ITully checked. Observed points should be clearly shown
in the curve. But computed points, plotted from a math-
ematical equation, should not be shown, unlas for some
special reason explained in the text.

8 Drawing the Curpe If the points are widely or
regularly distributed, all that can be done 1 to connect
themn with straight Iines. But where possible, a smooth
curve should be drawn to represent the plotted points
(Gg 2 4). Smoothing shows relatfons most clearly and

errors. In some cases a smoothed curve 1s fitted
to the observed polnts with the a1d of a theoretical equa
tion given in the article

In drawing a smooth aurve by hand, turn the paper
so that your hand is on the concave side of the curve and
wse light sweeping strokes with a pendl. Obtain a mtls-
factory curve by repeated light erasure and correction
To detect kinks or humps that require correction hold
the sheet of paper so that its edge is Ievel with the eye,
and sight with one eye alony the curve. The smoothed
curve need not pass through all the points. It should be
a mean cuarve, drawn so that about half the points in 2
group fall on each nide of 1t

Some workers like to draw the smoothed curve on 2
plece of tracng paper fastened over the grmph with draft

ing tape. The traang paper 13 then removed and mounted
m%hrﬁbecemmtonupicccofm:dho:rd (such as 2
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$x Binch fodex card or & Sling fokder), which b then et
with scrmors along, the corve. The aurdboard template Is
ted m érawing the curve in pend] oa the orggiml graph.
A very mooth carve may be obtained io this manoer

3 Sereral Carves in & Graph. Several curves my be
g fn the same praph, but they should not be %0 0o
Erroe or crowded a3 o make the graph diffenlt to de
cipbar.

aad squares) and by different kinds of hoa (wide solid,
Emow solid, Jng dash, thort dash, and long and sbort
dash). Outlmed symbols are preferable to flled-in symbols,
eurpt for scatter dbagrams (B 6).

Whererer ponible, the indvidual corves should be
ﬁdzmmibyhhdamnnlngllmgthemrvu (B¢ 6) or
Placed hertzorsaliy near them (85, 3). They thould oot be
ﬂkﬂdummd&:mmmm“”
the width of the grapt If there i braficent space for
babely, the ey may be idenrified by a key in a bakanced
Pwhimhzhzmpb(ngz;abyrdamkn;hem
htnﬂmdmmhzd.{udngtbemm(ﬁg 45
Wl;jl:"hmn:mﬂm It & often necesary to tramfer o
Y ehurs of po s Fber of bigh quality such a3 AgeProof

table may be constrocred
“W“hmﬂmm,hm,g
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inches) 1n a wooden table and mounting abore the open-
ing a countersunk sheet of ground plateglass (20 x 25
Inches) The glass may be {1l d by an meand

i §

g

SELENUM (N PLANTS |pPM)

g

BULFUR/ STLONUM X SOLUTION (PPt}

P 5 Selnium sccommbation by maire fn relason ro snifar/
sclentum rado (in ppw) In the culture soluton

Coltures pereived 2, 3 and 10 ppm of selenium a8 sclenate (1),

selenite (£}, or anne sekenjum (O) from an dstragelus extrace Sulfur

supplied as sulfate. (Treloese S.F and O A Death NP Sclomiswm)

famp fn 2 stand resting on the floor or by suitably placed
fuorescent lamps. The graph 1 fastencd to the glaw with
dratung tape. Then the tracing paper afier being ad
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Mmﬂmphhugmzwmmhu
cared with drafting tape to the glas.

The graph om be mansferred in India ink to the trac
WPP“mhﬂmﬁrumung;Fﬂﬂmoﬂy‘
few penell gusde lines are needed, such a3 those for axes
d sale markens and for numbers and letters along the

e
11. Inking the Graph. Inking in the graph b the part of
5 work that & best done by a profewdonal dralteman.
With sereral hours of practice, hawerer & beginner can
oquire saficent skill to do the work well, and he will
Exve the athfaction of kearning to Emith the graph hin-
weif, Instruchions for the handling of rulng pens and other
oo 7€ giv €0 m 3 book by the Higpos 1ok Co. (1938).
Sundird spenfications for an ordgmal graph having
exectly bwice the dk of the imended reprodnction
are dwrwen in the ontline on page 144 Their

the atainment of legibllity and uniformity of
a1l the grapls tn a paper
If 2 different degree of enlargement hay been used for
the orginal graph, then a1l symbols, nombery, letters, and
Boe thickpeses shoold be changed accordingly Uniform-
tty in the reproductions b difcult to achierr, howerer
sben sveral scales of enlargement have been wed in pre
paring the varions graphs for a paper It is usmally easiest
mmmm:uxmh‘,mdmmmwﬂ
o enluged photographially (by » Photost copy) to
twice {3 reproduced shre, and then to transler the graphs
™ traciog yaper and we the gandard rpeciatiens in
fnling them o

. for inking the graph h. (a) data

(8) curves, (c) lettering wuthly wabut&nmm

ralieg are to be wed, (d) axen, (¢) tuba (k) or coordl-
1. () aumben and labelsy alony the axey
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inches) in 2 wooden table and mounting above the open-
i0g A counteriunk sheet of ground plateglus (20 x 25
inches) The glass may be lummated by an incandescent

3
3

g

SELENIUM N PLANTS trew)

3

SULFUR, STLENTLUW 1M ROLOTION [PPN)
Fis. § Seleniom accumnplation by maize in relation to salfur/
sclenium rato (In pp) in the arlture solutton.
Colrores rexeived 2, 8 and 10 ppm of sclenjum o selenste ()
wcleniie (1), or organic scknium (0) from an {strapelus extrac, Sulfor
sapplied xt lfate. (Trelewse § F,and O 4 Brath 1949 Selenium)

lamp 1n a stand resting on the floor or by nuitably placed
fuorescent lunps. The graph s fastened to the glass with
draftng tape, Then the traang paper after being ad
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even 611 them . The Ink of the symbobs ahould be 21
12 10 beoore tharoughly dey before the curve b drown.
It may be necowary to wmp the curve just sbort of the
rrhob, 30d, whent ke ink A dry w fill in the gaps by
coetal retoaching with & Ene pen (Crow Quill or Hawk
Quill). Even a fxfMful may bae to resort 10
i expertient when be § drawing 3 anve with a lestering
P broader than Wrico oo, 4 or Lesoy o, 8.

A tcothed cievee vy be drawn bn Lok with the afd of
table traosparent French curves, eevated from he fa-
e by stxipe of draftng tpe It i wmally necexny to
Lrie ont hand a number of Frendh curvey, and to Eod sec-
Foua of e s Bt grents of the nootbed
ainve. Care must be wlen 1o bave the adfomnt

jola emootbty A fesiile crve raler may be med, inmiexd
o French canvy, 1€ the carve does nok bend charply
No cune ar coocdinate raliog should ron throwgh let
uering or cotlined poiat sy, Filteddn symbol fatling
o0 the axes may rent in xall gaps Jeft in these Hne
Where & serses of symboby £211 along the horl 1 axh,
H 0 bt to depeens the Tine representing that xxds to a
Begatire valne.

mazes by dhort stabs, of tacks (g, 4 ta 6),
“Lcw:;m;m"'wm‘*‘htht-ﬂotxm
natx Lenering made with
guides b mmh"sﬂ:“mtﬂhmh
‘Mbrmm.hgd‘hap‘mm‘m
nm‘whm‘hn%'mb‘”m“»
Hble 0 34 g ox 60 thovamdils of an inck high in tse re.
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Specifications for an original greph heving exactly twice the
diwenrions of the inteaded reproduction

Wide line for the principal carve. Make with Wrico pen po. 4 or
Leroy pen no. 8 (214 points or 0.033 in). M there are several
equal curves in the sere graph they may be made with Wrio
pen 0o. 6 or Leroy pen no, 2 (2 points or 0.028 in ). A Hght cane
may be made with Leroy pen no. 1 (144 polns or 0.021 In).

{ 2 point rule)

Medirm live for numbers and apital Jetters made with guide giving
charactery 0.120 in. high and for axes o recanguisr frame. Male
with Wrleo pen 110, 7 or Lesvy pen no- © (134 points or D017 In}.
It a lighter line fs desired for the axo) or frame than for the
lettering, use Wrico pen no. 7T ot Leroy pon bo. 00B (1 point of

0018 In).
(~———————I-point rule)

Narrew Iine for ontlined cirda (outdde diameter 0,100 in), sqmares
(oauside length of side, 0090 in) or trlangles (ouzslde kngth of
tide, 0120 in} representing the plotted pointy, gnd for the full
coordinate rulings within the fraote or the short stube indicating
the coordinates (3 point or 0.010 fn ). Make circles with a com-
pam (drop bow pen) make squares and (rixngles with s Leroy
pen no. 000B and 2 cut-out femplate (such a3 RapiDesign o7 &
Lettering template) make coordinate rulings or scale markers
{itabe or teks) with a rullng pen of a Leroy pen no. 000B.
(~—————— Vi-point rule)

The symbol surronnding each pownt Is inked first. The
polnt at the center of the symbol is not inked if a pend!
dot is present, 1t is gently erased when the ink s dry The
curves are then drawn to connect or represent the point
symbols.

Straight lines are drmwn with the aid of a transparent
tnangle or strarghtedge, raised above the paper by strips
of drafting tape to prevent the ink from running under
i
uTI;desz:mtdLﬂithnewdmwhlhewideUncmcd{or
the curre, Unles are is taken the ink will run

from this lipe into the symbols and broaden their lines or
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mmumdcﬁm:mnukuuhtgnﬂc.w that
Mmabmxu:hehgxghtui;hﬂﬂmorﬁgmw
which they refer (Bg 1)

™ etk
B
o ““’;““‘M(Tm 3T o O d Beth,

Cogreciions in the inked grapin xe mrmlly made by

ful raching with 2 raror blade and the
worface of the
nmmmwamadlmgﬁ
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production Table 8 shows the guides and pens to be wsed
10 order to obtain letters and numbers of shis nre after
vanious degrees of reduction,

The minimum height for dear legibility of lettering m
the reproduction 15 40 thousandths of an mch (or 1 0 mm).
Thus will be the herght of the lower-case letters if the capr

TABLE 8
Letteriug puides o bo wisd for rerions éxpres of roduction bo gire etters
1 or 60 thonsandihs of €n inch kigh in ths reprodaction

IRTDCoe DINEED FIORT
T g @ | ox cwsenurs
ST | Oude Gcde | Pee

honscndihe
o ech
0% 200 200 -] 200 2
s m 175 [ 175 2
40 150 140 7 140 [
45 113 140 7 140 0
50 120 120 7 120 0
55 100 120 7 120 0
] 100 20 7 100 o]
[11 N % 7 100 [ 02

Numbers of guides Indicate beights of capital ketters b thoomndths
of an fnch.

tals and numerals are 60 thousandths, as recommended.
It i sweable for lower-case labels running along the
curves (fig 6) But for easier legibility where much lower
cate lettering iy wsed in the graph the capirals should be
ncreased to 70 thousandths of an mnch high so that the
lower-case letters will be about 50 thousandths. Thas sire
will be obtained if lettering made with guide no. 140 is
reduced 1 reproductlon to 050 1t orfginal beight.
Supenscanpts, subscripts, snd expagents arc best in ap-
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ik eraser). A graph on opaque paper may be correaed
by pasung a strip of paper over the part that needs to be
corrected and then redrawing it. Small rmregularities in
ink lines may be removed with 2 razor blade or ctchmg
kmife. Retouching may be done in India ink with  fine
pen (Crow Quill or Hawk Quill). After the graph fs fin-
ished, 1t should be gently cleaned with 2 soft efaser care
being taken not to lighten the ink lines.

Some publishers expect the author to provide the nom-
bering and lettering within the graph, but they have the
numbers and labels on the coardinate axes set up 1n type
by the printer the author should place them in pencil
outside the axes. Other publishers take care of all number
ing and lettering on graphs. In this case, the author i ex
pected to provide each graph with a traang-paper over
lay fastened with rubber cement or paste to the upper
margin of the back of the copy and folded down over the
face. Numbers and Ietters should be written i pendl on
the overlay in the exact places where they are to appear
on the graph. ‘The style of letters, whether roman or italic
(vertical or slant) should be indicated by imstructions
written on the margins of the graph or tracing paper over
lay

PHOTOGRAPHS™

1 Books Making good photographs for saenufic fllas-
tration requires familianty with the rudunents of photo-
graphic technique. Skill is easily gained through practice.
Several comprebensive treatises on photography are to be
found in most hbraries, and a good instruction manual fs
available, in photographic stores, for each sizz and type of

#hfr John W McFarlane, of the Eastmen Rodak o bas heiped

in the preparation of this scctlon.
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crzuces w even for any dndividual brands. The East
s Kodak Co. publishes, und keeps upiodate by fre
mmmnﬂmmmd"’“w

andmdm!qnntmthdrmmlndudtlk
Kodek Referemce Hondbook, the Eodak Indutrial Hend
book (rith sections on “Photography Through the Micro-
wope” and “Maklng Service Pletmres lor Industry”), and
the Kedak Pr ! Handbook are anilabl
from photograplic dealers, either 1n the bound form oc
B bookletr. Everyone should have a copy of the
Kodak Master Photogusds which containg in coempact
form & great deal of prackal Information oo taking ple
tares wnder a variery of conditiors outdoon snd indoors.
2. Models. 1t will be urefn} o srdy 25 models te photo-

Jects b 1 view cxmera or & prem amena thay §5 foced by
3 groand-giam screen, b & doubleextansion bellowt, and
tnc sheet Bl end fhn packs of medium dire-214 x 3§
3344 or 4 x 5 incher. A amera of this type b useful
Zd;«p,hdmmﬁ:mdmmmﬁmmt
cnough bandllog and for contact
printag of lantern dides. 1n
work, preference should manaity be given to & symmetrical
or nearly tgrat of mod pecd (/{36
101171 7). becaum of in dbarp definition over 1 wide feid
mdiuwpcr\orlryhm:mdnc-np(mmpknco:u
Dagor Schoekder Symar Wollenmt Baptr Ir, Kodak
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ink eraser). A graph on opaque paper may be axrected
by pasting a strip of paper over the part that peeds to be
corrected and then redrawing it. Small irregularives 1n
uk lines may be removed with a razor blade or etching
kmfe. Retouching may be done in India ink with a fine
pen (Crow Qull or Hawk Quill) After the graph u fin
1shed, 1t should be gently cleaned with a soft eraser @re
being taken not to lighten the ink lines.

Some publishers expect the author to provide the num-
bering and lettering within the graph, but they have the
numbers and labels on the coardinate axes set up in type
by the pnnter the authar should place them mn pend!
outside the axes. Other publishers take care of all number
ing and lettering on graphs. In this case, the author s ex
pected to provide each graph with a traang-paper over
lay fastened with rubber cement or paste to the upper
margin of the back of the copy and folded down over the
face. Numbers and Ietters should be written 1n pencil on
the overlay In the exact places where they are to appear
on the graph. The style of letters, whether raman o italic
(vertical or slant) ahould be indiated by instructons
written on the margins of the graph or tracing paper over
lay

PHOTOGRAPHS™
1 Books. Making good photographs for sdentific illus-
tration requires familiarity with the rudi of photo-

graphic technique. Skill is easily gained through practice,
Several comprehemive treatises on photography are to be
found 1 mast libraries, and a good fnstruction manual 15
available, in photographic stares, for each size and type of

w)ir John W McFartane, of the Exstmen Kodak Co has helpcd
n the prepanation of thh section.
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Bﬂ.obtzlmblc&m!hecwru-nmempz)b:dngoﬂim)
rangefinder aud focastog scaler and (d) performance
ﬂd:r-mkqo{muiﬂoulndndhgmeﬁudmk
a0d copymy These testy should be repeared

while the camera b In service.

obtroadve. It should be free from distracting Hods of spoa
and peeferably of a uniform tone—white, gray or black
that contrasts sufhciently with the subject. Light bagy
grounds are usally more atractive than dark ooex. Even
s light-toocd object may show its form and derail bewt o
2 Ight gray background. Troublesome skadows, bowener,
an cauily be avokded by the wie of & black velreteen back
ground. For white or gray backgrounds, pleces of ayd-
Scare? rmay e e, ar piywood paihred witil a 2t Wlier
baoe paint

The cbjecn in the pleture abauld be arranged 0 33 ¢
gree a simple and effective componltion. Tonet of hghy
and ¢hade should be halanced. Pofnt of view and pervpee
duu:lmpu‘um.&warmrqeu-nhlrﬁ‘rchkvn”’
wenetimes be both eflective and plesiing

5 Hiwweimation. Modding and texture may be brought

out by differential lighting. In acferr
pecimens, wrong Idthand 1 Pw;':‘fmg e

excxllent for many

T of
sdentific subjects. Two hm:“;"ﬂ:
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Ektar 8 in. f/77 and Bausch and Lomb Tessar IIb). The
front or rear cell of some of these lenses may be med
sepanately to obtun a focal length approxmmarely twice
that of the complete lens. Thus is advantageous if the sub-
ject cannot be approached closely

Another camera that Is likely to be useful to the scien-
tific worker {s 2 35-mm smngle-lens reflex, with a ground
glass screen for framing and focusing pictures of esther
distant or extremely close objects. Thus camera may be
used for most types of photography and 1t 19 espeaally
convenient for making lantern slides of scientific subjerts
in color It is & good personal camera for the screntist be-
cause it is nearly as convenrent as a range-finder amera
for ordinary snapshots and has the advantage of intro-
duang no parallax error 1n making extreme close-ups.

Although cameras of the types just described are tech
nically the best choices for saentific photograpby an in-
expenuve mniarare camera, if used with care is capable
of ylelding excellent photographs of most subjects. Ready
partability low film cost, and great depth of field are
obvious advantages of the mimiature camera. By the time
the halftone reproductions have been made, it i wually
tmpossible to tell whether a large or small, an expemnt
or inexpensive, camera has been used in making the origi
nal photographs.

Any camera or lens, new or used, should be bought with
provision for return of the purchase pice if it 1 found
to be unsatisfactory The most important things to test
1n & camera are. {a) shutter speeds (cahibrated in 10 min-
utes by a special imstrument in a photographic repais ahop
or tested by a serfes of negatives given the same exposure
through proper combznations of shutter and diaphragm
setungs) (8) resolving power of the lens (by pbotograph
ing charts of the Natlonal Bureau of Standards, Circular
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dncw:hemontmv.hcldxo[kmd;h:ozhu—;;
the A minature camera may be mounted on 2
(mr‘:-'-b'!ll)hir:\nmucuuorlmum-pkmt
tar byht) that carmes the food bunpe. Fluh lamps bn &
saible reftecror are convenient for many types of photo-
graphs t yobject distances ranging [rom about 8 inches to
10{eee. For sonreflecting ilonmation m’w for copy
g drowang, graphy, peimed matter etc, amps are
‘placed fevel with the amera, one 45 degrea to the felt and
the other 43 degrees 10 the right of the canerz-object axis.
Ahbough this trpe of Lghriag o sumetmes ausfactory
foe photographing vanow types of objec, it may prodace
banh dadows.

The oew st Gl make poaible the ue of existl

Tight for indoor photographs. 1 the subject eppeans satis-
factory apder such flarmina can be pbotographed

colored subjects i hiackandwhite,
coatrol of tanes reqmies the e of panchromatic Glm and
2 suipbie flier Naruzal tone contrasty are obuained with
a ity that goves Full coler correcon with the pasticular
coulnon and light source wed. VWhen desired, exagp-
grraird conmn may be secared with & property
ﬁhﬂAﬂwHM(mmmmcm‘hdmd}
mdmmmumﬁﬂmmdm
cobars The cffers of ltery—red, od
by o b s drough he i beforohand. Theview
fltrs m KodaX Alester Photognde o
Eecting (he appropedate flver Amplify
. neeted one cose-ape of semll objects are
olsen in Mevtrating sckentific artidey. Informbon
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same strength, such as RFL 2 reflector flood lamps or no.
2 flood lamps in metal reflectors, are used to {Ifaminate
the object. The fillin lamp, which illumnates the shad-
ows, is placed at the same distance from the object ay the
camera level with the camern, and about 15 degrees to
the right of the camera-object axis. The man lamp, or
modeling lamp, is placed 34 the distance of the fill4n lamp
from the object, about 45 degrees to the left of the amers-
object axis, and about 45 degrees above this axis The
background, unless a flat black, may need to be Dum
nated by a lamp on each side at an angle of about 30 de-
grees. The same relatve pontions of the Jamps may be
used when the camera is either horuontal or vertcal If
the shadows appear to be too dark, the fill in light should
be moved closer (o the subject, or another Jight should
be added. To obtain a photograph that will yield a half
tone reproduction with the desmed details in both shad
ows and highlighty, the brightness range of the subject
should be kept rather parrow White or light<olored
parts, of counse, require lers fllumination than areas of
low reftectance.

Although this simple system of fhumination is often
satisfactory it should be modified as much =3 necessary
to suit the particular subject. The important point is
arrange the fllumination so that the negative, the print,
and finally the halftone reproduction will faithfully re-
cord the outllne, form tone values, and detafls of the
original sabject.

The arrangement of lamps described abore gives the
modeling lumination that fs used for portraius or their
equivalents in blackand white. For flat sllumination wed
to reduce shadows in many black-and white photographs
and in mast color photographs, both lamps are placed
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doke w0 the cumera, o to the left of it and the other 10
&@Amhmammybcmumtdwamr
tn‘hu:hellqhhl\ummukllmnrnmo&on‘pimm
bar [ight) that carries the flood kmps. Flash lamps in a
siable reflector are convenient for many types of photo-
apb ot cubect distancey cangung from about 8 inches to
Wiret For now-reflecting Thominelion necesary far copy
Ing drawings, graphs, printed matter etc, both Lawps are
placed evel with the camreza, one 45 degrees to the Jelt and
e other 45 degrees to the right of the ameraobject axis.
Although this type of lightheg b sometimes satishactory
for photographing varkous types of objects, ft maxy produce
bank shadows.

The ew fast filis make posible the ose of existing
light for indocr photographn. 1f the subject appears @ty
fosary ender such Murainstion, it aan be photographed
Yy 2 time tude o 2 tripod, or even by & hand-
beld smapvhot In 2 brrghtly lighted laboratory An ind-

ooatrol of oot requires (he me of panchromatic film and
1sahable Sy Natural tooe contrasts are obiined with

embion and light wuree ol When destred, cag-
Fried eonusasy sy be seced with a ropesty chosen
Ker A fiter ightes (tn the prog) the rendering of ob-
hdhmmkrummpmdtichohjccuo{mtn—
The effect of styong fliems—red, orange, green, aod
e be e s e e beforehand. The e
‘odak Aester Photoguide e

g the appecpriors Gy Ll
Mlmumdac-updmnob}em are
chen needed in Dustrasing scdenific artickes. Information
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on this type of photography 1 contained in the Kodak
Industrial Data Book entitled Making Servnce Prctures for
Industry

Black and whute close-ups are easily made with a sheet
film camera having a double-extension bellows and
ground-glass focusing If necemary a fourdold enlarge-
ment of any part of the negative may usually be made in
printing, without perceptible loss of detail, A 35mm
sngle-lens reflex is convenient for close-ups in black-and
white or color When used with positve supplementary
lenses and extension tubes or a bellows this camera pro-
vides accurate ground-glass framing and focauing of photo-
grapbs up to natural size.

Even a smmple camern can be used for close-ups if a
positive supplementary lens is added to the camera lens
and a suitable attachment fs used to correct parallax error
and permut aecurate focusing and determunation of feld
s1ze. Various close-up devices are available for almost every
type of aumera. One of these s a foal frame atrached to
the camera base. This frame surrounds the field photo-
graphed and sassures correct focus. It can easily be built
by a person who 15 handy with tools. (Sce articles on Porira
Lentes and a Technique for Extreme Close ups and
Flower Pictures in Color available on request to the East
man Kodak Co.) An adjustable focal frame can be pur
chased under the name Cal-Cam Focus Guide, The East
man Kodak Co. supplies focal frames for the Retina Illc
camera, and provides a close-up kit that serves as a focal
frame of 44nch width for several miniature cameras.
Since the amera 15 used with the normal lenstofilm
distance ordinary exposure guides apply This technique
is useful for both outdoor and indoor work with & 35-mm
cameny that lacks groundglass focusing, and it is adapt
2ble to 2 wide range of subjects—llowers, rnsects, ymall
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animab, apgaratus, and medioal subjects, sach as skin,
treth, eyes, 30d pathological specknens.
Lowpower photomicrograpby  grving magnlficatiom
foea 1 eo aboat 23 dizmetens, requires a long bellows
draw A serier of special leses b avallabie for such photo-
yrphs-Bausch and Lomb MiqoTesar Goerz Dagor
nd Schmelder Syrrmar—with [oal lengtbs ranging wp-
vard from 16 mm. An ordinary cimera lems or entarger
Iens of the Unsymmetrical ype b Rtnbactory H it I re
wed, 10 thiat the normally broat, engraved oell foes the
Bl (the bong conjugate side in tos cae). This & praced-
able il the camera has & remomable knvboard. A lens
with 1 focs) Jength of 30 mm s erpecially sultable for
i wp w5 or 10 di The second for
wmla ghven may be used 10 akculate the magnification ob-
aimble with any specibed bellows length and foal
kength For ragnifications greater than wniry it i best
0 me 2 \ertical @men on a sturdy rod wich 33
# photomicrographic camers or the Kodak Flurolise En-
fger with a amera-back adapter
When che bellows of the cunera i o
tended, for subjects doser than aboat 8 tmes the focal
eaph of 1be dem, the exposare mun be nrattphed by
the correct [actor Thit may be mcertained with the aid
of the Effective Apertire Compeeter in the Kodek Mester
Fhotogmde or b mav easily be caloulated by gl
firm Sormaly given below it

Ixpeware toctws 2 (Lrwn to-tim dsacancef — (Toal
Maputcne gk

= Lews mo-fhw dompnce — Tocal longik) + (Tecd
Lemw to-mebe ditumce gty

x Vool lenpeh ~ Msguieatiem) + (Focal k)

7Tﬁdl:rpomaln;nm 1 I
e expowoe ao bat be apzined by a ot A
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good procedure is to make an estumate of the correct ex
posure, preferably with che aid of 2 meter and then to try
four exposures—1§ 34, 45 and 8¢ times thus estimate. The
films should be developed while the camera is in position.
Thus method rarely fails to produce at least one sanfac
tory negative. But, of course, 1f the range has been mitsed,
a new serles must be osed. After the comrect exposure
been determined, it may be used as the bans for other pho-
tographs of the same type of subject f due allowance is
made for any change in bellows length.

For ordinary black-and white photographs ontdoors &
good series is 1§ 1 and 4 fimes, or for color photograpks
¥ 1 and 2 umes, the exposure estimated with the ald of
a meter or guide. These exposures are obtamed by chang-
ing the diaphragm setting by steps of 2 stops and of 1 stop,
respectively The routine use of a range of exposures gives
best asurance of obtaining a good picture. Err if you
must, slightly on the aide of underexposure of a color pho-
tograph, or of overexposure of a black-and-white.

Although an exposure meter used properly is a valo-
able aid under unusual light conditiony, it is not exsential
in photographing normal subjects in bright or hary sun-
light, or even in floodlight. In such photography correct

may be obtained by following the Kodak Afaster
Photoginde or the watructions packed with the flm. If
a ngnifiantly different exposure is indicated by a meter
one should suspect the accuracy of the meter or the
method of using it. It is well to follow carefully the in-
structions that come with the meter and to consult Ex
posure Indexes and How to Use Them published by the
Eastman Kodak Co.

& Copy for Reproduction. Photographs are reproduced
a5 halftones, in which the picture s broken up into minute
dots. The photograph for copy should be s clear and
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uyu.{hk.hmxyhemmkinb}yhxgﬂtbznlh
?M.GMWMMWWE
mﬂal}xpmn:rdsmh:xmdnd.h:bnuldbeq[
trge tre—4 % 7 or 8 x 10 mchet. But { retooching b un-
Decrsary 2 pemt of the |me e 23 the mtended Tepro.
dncrion s the advantge of allowing the qulity of the
produczion 1o be betser predacted
Low of fine detadl is mevitable in reproduction by the
Hatfrone procew. To comrpermte for this low, the sale of
mymificatton must be hanger in & halftooe than would be
wsfacory m a glowy photographic
# ane-fifth matural size b 2 sufoentdy great magnibation
to show the detaih of an object well in a glowy pring,
doable thy or two-fifiln natomal size, myy
te requored in a halftone 10 make the detalb equally deyr
u corain to follow §f e oppotits pro-
e o adopted—lor example, if a print thar barely
whoney ewential detadhy 3 reduced to halfsaale In reproduc
thoo- Le close-upn of emennial fearurey and In making the

The unzal method of slecing the proper conmran
of paper 1of 1 pormal print fnteoded o stewing 1o o
male a et print tha gives the denired bighlight graq
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good procedure 1s to make an estmate of the correct ex
posure, prelerably with the amid of a meter and then 1o iy
four exposures—i€ 3¢ 4¢ and 3§times this estimate, The
films should be developed while the camera u in positian.
Thu method rarely fails to produce at least ane mnshc
tory negative. But, of courss, if the range has been mimed,
2 new series must be wsed. After the correct expostre has
been determined, it may be used as the basis for other pho-
tographs of the wame type of subject if due allowance &
made for any change in bellows length.

For ordinary black and-white photographs outdoors a
good series 1 14 1 and 4 times, ar for color photographs
Y, 1 and 2 times, the exposure estimated with the aid of
a meter or guide. These exposures are obtamed by drang-
mg the diaphragm setting by steps of 2 stops and of 1 atop,
respectrvely The roatine we of a range of exposures gives
best awsurance of obtaining a good picture. Exr af you
must, slightly on the side of underexposure of 2 color pho-
tograph, or of overexposure of a black-and white.

Although an exposure meter used properly b 2 valu
able aid under unusual ight conditions, it is not essental
wn photographung normal subjects in bright or hazy sun-
Iight, or even in floodlrght. In such photography correct
exposure may be obtained by following the A odak Afaster
Photoguide or the instructions packed with the Alm. If
a significantly different exposure is indicated by a meter
one thould suspect the accuracy of the meter ar the
method of unng it It s well to follow carefully the in
structions that come with the meter and to consult Ex
pasure Indexes and How to Use Them published by the
Fastman Kodak Co.

8. Copy for Reproduction, Photographs are reproduced
as halftones, in which the picture is broken up into minute
dots. The photograph for copy should be as dear and
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np:-ﬂ:k.lxmybecmﬂdznb!yhmﬂnnthz
%«hmd&.wwmh
wmller 1f 2 peint necds t be retguched, it shoald be of
hzgeum—sﬂ(u&xlﬂlndu.kuﬂmmbh:ghun—
numryaptnxdmcmdxeulhelmmdcdrepm-
duction has the advaaige of allowing the qmality of the
prodzction to be beter predicted
Low of fine detadl 1s inevimhle in reproduction by the

phatographic

Hone-fith atmral dre b a sofficiently great ngndfication
0 1how the details of an object well in & glomy print,
doable thn magnificaton, or two-bfth ratonl dre, may
be requred (o a halftone to nrke the details eqoally dear
Diappointment b comain w fallow 1f the opposite pro-
cedure n adopted—for example, if a print that arely
hows excrrtial detath is reduced to halfacale in reprodac
ton. Use dose-ups of esential features” wnd {o making the
print, enlarge sufficsently and then oop xway all exzane-
om parn of the

Sty it ferroayped paper s best for prlans Lntzoded

9 Contrast of Print. The print {or sepyodaction should
presenve as closely 2 pomible the detafls that exhrt fn the
uﬂg‘n:lmbienhbddnhkmbmtmmm‘
moderately wide range of tove valuet, with detall §n both
b 22 o & ol g 10
ts on several cootrat grades of and
then to sclect the print that seems best. P
The usual method of seledting the proper contrasy
of paper for a normal print Intended for viewt ‘;‘t
mmake 3 v print that ghves the desired highlight grada-
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tons. Then (a) if the shadows are slso correct, the paper
is of the nght contrast grade (b) if the shadaws are
blocked by overexposure, use a paper of less contrast; (¢)
if the shadows are not dark enough, use a paper of mare
contrast.

Special requirements for halftone reproduction neces
sitate a modification of the uszal procedure in print mak
ing A pnnt for reproduction should not make use of the
full range of tone values from clear white to jet black,
because the rendenng of detail at both ends of the tone
scale is unavoidably degraded in the print. To prevent
loss of highlight and shadow gradation in the halftone
reproduction, a print of alightly softened quality 1 there-
fore recommended.

The best method of making such a print is to use the
same contrast grade of paper that has been found by tral
to grve a normal print, but to adopt the following pro-
cedure Adjust the prinung exposure so that the lightest
tmportant highlight detail is a very light gray not a clear
white After obtaining this exposure by tria] make the
final print in a manner that holds back the extreme
shadow regions by sufficient dodging to prevent the dark
est important shadow detail from becoming a full black.
When dodging is impracucable, use a paper that is one
contrast-grade lower than the paper that gives s nommal
prnt for viewing, and adjust the exposure so that the high
lights are light gray and the shadows are less then Jet
black.

“The use of a slightly softened print for reproduction
does not result 1n a reproduction that is too soft. In the
bands of a good photoengraver the tone scale is expanded
20 that & much better reproduction will be obtained than
could result from a fullscale normal print.

10 Blemishes and Retouching Blemshes o a print
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will be compicoons in the reproducion. Imperfections of
(his sort indnde blurred bmages, moddy bighlights,
l}‘o&mtd!’.d.:nn.mcb.nndmhtAd.d’:ﬂfrep{m
sbould preferably be replaced by ove that 1s perfect. But
mmﬂuﬂh&lnthnwhmtpou.mbemkd
whh 2 st dead pencll or watercotor paint. Nambers,
vymbrob, lessens, axrows, eic, may be added in Tndua ink.
A pouy [mint @n be prepared s that it will accept re-
tooching by sifting Faller s earth or @ic on the print and
then rubbizg this very Lightly over the surface with a dry
ot of cotton. A il area @ be prepared by rubldng
ardully with 2 soft ermer Skilthul retouching by an artixt
ey remave defects in 2 print, bmt the work b expensive
and often onmufraary

11 it bs rreceseary (0 wiite an the back of a pb s,
by the print on a snooth, bard sarlace (rxch o a sheet
of ghax) anxd write very Leghtly with & soft pencil. Unlen
these precavtions are tiken, the writing will show in relic
an the Lacr of the print. A better method 1 ¢0 write on 2
sepanate unp of paper and aitack this with dry mounting
ot Lo the margin on the back of the print.

1 Mewsting The prent thoald be mounted on a piece
of mooth flat cardboard (Baintwidge board no. 80, large
@ough o lkearve » magin of at last m mch gt
Frim Dry soounaing e s best for thls prrpose. Rulbber

- for wmmparary ting, but after
wme tme it & likely o produce a di of
Lhz!t‘mlho'hlhewmmm
and mucilage shoukd be avuided, beame they -
mml(nmwmwmum"m
mﬂnwumhmmhmm'
be drzoen in pencl on the o 4
mmﬂhgmlhcpﬂmbu:mmiuhmuﬂm
engraver will iclode only the fods “mdv.bcmm
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and will square 1t. The mounted photograph should be
covered wath a protective flap of brown paper atached
with paste to the upper edge of the rear surface of the
urdbmrdmdfold:ddownovuthchceofthcp:ﬁt

12 Arrangement in Groups, When a number of sepa
rate photographs are to be arranged together for halftone
reproduction in a single plate, they should be matched
for uniformity in density and contrast. If the group con-
tisty of rome light and some dark prints or indudes prints
that differ 1 contrast, these dufferences may be accentu-
ated in the reproduction

The selected prints should be trimmed and mounted
with special care. If the publisher prefens to do the mount
ing in groups, the prints should be supplied untrimmed
and unmounted. Unless the mounting is done properly
the background will have to be routed out, thus doubling
or trebling the cost of reproduction. This extra coat s
usually chargeable to the author If possible the photo-
graphs should be fitted together perfectly so as to cover
completely the cardboard (Bainbridge board no. 80) on
which they are d. The ph graver will cut
white Lines where they join. Rubber cement fs most con-
venient for such mounting because 1t allows the position
of cach print to be adjusted accurately

Figure numbers and explanatory letters may be put
directly on the photographs in black ink or white ik with
the ald of a Wrico or a Leroy lettering guide (see table 8).
Printed characters may be attached with rubber cement.
Lightfaced characters should be used, and all the slips
of paper that bear them should be the same sire, trimmed
square, and set straight in mounung, since they are always
vsible in the halftone.
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LANTERN SLIDESH

1 Vigibility Lantemn alides prepared to Hlustrate & sc-
entific or technical becture should contain oruch les wma-
1enat than em be adequately shown in a prrmed Trosmx
&:aarublr_Adndelhoquhe-odm::dn;pl:!L::
penoas with normal eyesight dlitiog fn ba
rocea can see it easlly and grap {ts meaning completely
[t B fut 2 frgportant 1o bave slides that are vhible to
aeryone a1 i s to speak o0 that the whole andience an
bear Slides should show ewenthal features very dearly
and thould be a3 free a5 posedble of nonewentiah that dis-
tract the Qe

For easy legibiry the minimum beight of the kettering
on x well-illmmumated acreen shoald be 344 the mraxfmin
viewing distance. This meam l-och lectering for a di-
ance of 23 feet. 24inch etrering for & distance of 30 feet,
et Lettering of this height will be obtalned an the sareen.
if the alides have the letering recommendad below and

H the proection conditions #re awal (maximen viewing
distance 6 tmes the screen betght or 4 e 1he soeen
width).

2. Rale for Letter Height For good legibility the mini-
wm Ieiter height should be 3¢, the totl sereenhmage
beight The letter heighs oa the dide shonld therefore be
3o the shorter dmenslon of the sandard sbide mark open.
fng. When preparing an orfginal for 2 dide within a e
fangle baving the proportioes of the alidemak opening
the kettering should be made 14, the thorter dimenston of
the rectangie.

= Mr Jobmw

- )l Wﬂ&mmmhw
Addutsomal fatormaation on makveg dide fe e Amerk
Co (1935 © "“mmmmzmnxm
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and will square it. The mounted photograph should be
covered with a protective flap of brown paper attached
with paste to the upper edge of the rear surface of the
cardboard and folded down over the face of the print.

12. Arrangement in Groups When a number of sepa
rate photographs are to be arranged together for halftone
reproduction in a smgle plate, they should be matched
for umformity in density and contrast. If the group con
sists of some light and some dark prints or incudes prints
that differ in contrasy, thae differences may be necenitu-
ated in the reproduction.

The selected priny should be trimmed and mounted
with special care, If the publuher prefers to do the mount
ing in groups, the prints should be supplied untimmed
and unmounted. Unless the mounting 1 done properly
the background will have to be routed out, thus doubling
or trebling the cost of reproduction. This extra cost is
usually chargeable to the author If possible the photo-
graphs should be fitted together perfectly 10 as to cover
completely the ardboard (Banbridge board no. &0) on
which they are mounted. The photoengraver will cut
white lines where they join. Rubber cement is most con
venient for such mounting because 1t allows the positfon
of each print to be adjusted accurately

Figure numbers and explanatory letters may be put
directly on the photographs in black ink or white ink with
the ald of a Wrico or a Leroy lettering gulde (see table 8).
Printed characters may be attached with rubber cement.
Light-faced chsractens should be used, and all the slips
of paper that bear them should be the same size, trimmed

and set straight in mounting, tince they are always
visible in the halftone,
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# Graphs. Graphs 1o be mad as slida thould be very
simpe, with broad Jines and Loge numben aod leren.
“ninerom, crowided curres annot be deaphered by the
audeence
A comenlent way to prepare a shide that has lettering
of minble dre 5 W covnpose the onginel graph—inded-
fog scale habels srd clear 2 6 x 8inch
recangie for 2 3% x 4dnch shde, or 2 6 x 8Yyinch rec
tngle for 8 2 x 2anch alide, and (o v a Lettereg guide
that gives capital lesters and numbers 0120 mch high
The lettenn are Jgq the height of the recaegle (6 X
3y = (LI20). A dile of oot more dhaa fve words may
be placed in 0.173-inch Jettems abore or below the graph,
of m a talanced posston wuthin it The graph b most
exily drawn, fnt in pendl and fally in Indh ink, o
coardinate paper ruled with Lyghe-bloe
lives. Sknce a 3%4 x 4doch slide must be oaed [ the
propctor with iy 334anch edge verucal, the original
graph thould be no hugher than the shorter dimension
(6 inchies) of the rectangle If the dlide Ix 0 be fred by
the sandard mask (234 inches high) Bat for 2 2 x 2dnch
lde, the oviginal may be prepared with either donen-
son veruzal. It b recoormended that the corves be drawn
with & Levoy no. 3 pen or a Wrico mo. 4 pen, and that
the other speaifiations given on page 141 for Line widthy
abo be med
In madung the dides, the onginals thoukd be reduced
&m:;thznummymhnﬂmnhthcmdnd
wres, which are 214 inchey 3 inches
mhs».:mmm%?ﬁhﬁ?mu
1343 x 1% inches for 2 x 2inch glider,
Origmals that have been prepared for publication,
iy printed reprodactionn, tre ofitn ooy Pl
Mﬂ“ﬂm&mmp!anrmyhnhnnh;




162 ILLUSTRATION®

Slides used to illustrate a popular lecture should have
espedially dear lettering For these, the smallest size may
well be 14, the normal tmage height, and headings 14,

3 Tables. It would be & mistake to attempt to show
1n a single shde, a full-page comprehensive table of data.
The table would be too complex to be readily undentood,
and it wonld be illegible in the back of the room. A
legible shde cannot be made from an ordinary printed
table that is larger than about 314 x 414 inches. Printed
tables, even if not too large, wually have headings that
contain too many words, and lines of figures that are
t00 closely spaced. Best results are obtained by prepaniog
simplified typewritien tables as onginals for slides.

To insure lettering of adequate size, the origmal table
should be typewntien, doublespaced, 1n pla characters
(10 to the inch) so that 1t fis within a 5 x 7-nch rec
tangle, with small marginy all around. The lower-case
letters are gy of 5 wnches 1a hesghe. (If elite charmcters
are used, the rectangle should be only 414 x 6 inches)
For a 8314 x 4inch slide the shorter dimensmon of the
rectangle must be vertical but for a 2 x 24nch slide esther
dimension may be vertical The title should be limited
to one line of about seven words, and the data to three
or four columns of about ten items in each.

The typewntten original may be made by using 2 new
well Inked dloth ribbon and carefully cleaned type. Clear
est Jettering s obtmned by typing through a arbon
ribbon on an electric typewriter If the table 1 type
wrnitten on a sheet of ordinary bond paper the shect
should be backed with & sheet of carbon paper that iy
reversed so that {t will print on the rear surface. To
correct an errot it §s best to retype the whole able- A
lmnthfncturymcthodbmtypcr.hemnm}onﬂni
slip of paper and cement this over the erased original
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¢ Graphe. Graphs to be wed iy dlides ahould be very
nhnplc.vﬂhhtmdli.numdhxgcmmbaiwdlm
Numerous. crowded cuaves aunnot be deciphered by the
avdience.

A convenicnt way to prepast & dide dnt ha letiering
of mubable sire bs t0 compose the arigioal graph—indud
b;nhh&hmddmmﬂgﬂm-ﬁth&nlﬁx@-indl
rmngkiarn!“x{-lnchdﬁ&orlﬂxm-{ndm
tangle for & £ x 24nch ddide, and 0 we 2 lettering guide
that givey capital Yeters and numbers 0120 fnch high
The letters are 34y the helght of the recangle (8 X
3§ = 0.120) A tlte of not more than five words may
be placed in 0 17%-inch letters abave oc below the graph,
o in » balanced positlon within it The graph & most
easily drswn, first In pencll and fimally in fodis ok, on
coordinate paper ruled with rmpbotognphln‘ﬂghl—bluc
Hnu!lm-mxm mmt be wed in the
pto)cctnrvdlhius L-dge ﬁrcm'lg;iml
mphnbould hl;btrtlnn choreer dimemion
(® incires; n:cun;lc the slide s 1o be futed by
‘hwmﬁ@ Inches hugh). Bat for » 2 x Z4nck
ide, the origim! may be prepared with either dimen
doa sertcal. It bmﬂﬂdmm‘m(xm
with 3 pen o 8 Wrko wo. 4 pen, and that
specifications given o page 144 for lne whiths
dan

a Leroy no,
wred
In maling the alidex, the ariginaly shiould be reduced
mose mehm!hnnﬁtLhcnzndud
vt ,:"" are 24 ioches high by 3 inches
and x 1844 inchey
S s e 2 x Tt o | ¥ ok o
°"‘”“” been preparcd for publica;
P’h' wwmmm&
alidet. They may be toa complex or o may have lettering

lbeu;ba
aho be
o
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that will be too small after they are reduced to fit the
maxamum usable area of the shde. This maxmmum area
is 2% inches high and about 8)4 inches wide on a 34
X 4-Inch slide or about 114 x 134 inches on a 2 x 24nch
slide. Each original should be checked critically to de-
termine whether it will make a good slide. Helght of
lettering can be estimated with sufficlent accuracy by wing
2 hand lens and a transparent ruler preferably marked
in tenths of an inch.

In many cases 1t will be found that new originals must
be prepared expressly for shdes. This may usually be
done, without replotting the data, by tracing the graph
in pendil (HB or F grade), efther fram the orrguial or
from & suitably reduced or enlarged photographic copy
(eg~ Photostat copy) on lghgrade traang paper sm-
plifying it if necessary and inking it in with proper lines
and lettering,

J Complex Objects. When illustraung complex three-
dimersional objects by lantern slides, it s best to give
fint a comprehenaive view for onientation and then to
show a series of close-ups 1o which the individual features
are presented on as luge a scale as possible.

6 Preventing the Paper Most papers presented st meet
ings of the professional soacties are based upon articles
prepared for publication in sdenufic or technical jour
nals. Those attending the meetng want to see the speaker
get a firsthand account of his work, and have an op-
portunity to msk him questions at the end of the talk
They are interested In a paper that brings out something
new—a new idea, relation conclusion, or interpretation

ported endence in the form of original data
m%‘hc dn[btythzz has been prepared for publication &
almast always unsuitable for oral pr fon with 1an
ternslide fllostrations. It usually contains too much
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IE you feel that you must read your paper, instead of
depending on 2 brief outline, practice reading i your
narural manner of speaking Avoid a monotonous de-
livery and read slowly It iy quits possible to learn to
read from script, as have many rado and televiston speak
ers, in a manner that resembles ordinary speech.

Prepare your paper so that it can be kept strictly within
the allotted time. To do this, several rehearsaly, with
revisions, are likely to be required.

Welcome discussion and critidsm of your paper by
the audience. Valuable new 1deas are likely to come frem
such ducussion,

PREPARING ILLUSTRATION COPY

1 Identification. For purposes of identifieuion the fig
ure number the author's name and address and the title
of the article should be written on the mugin or back
of each piece of lustratlon copy or on a piece of paper
attached securely with paste to the lower margin of the
copy The “top” of the fllustration should be indicated
if there 15 any possibility of misund ding

2 Drrections for Reduction. Clear directions for reduc
tion should also be written on the margin or back. (See
section on “Correct Proportions,” page 128) In glving
durections, it is best o spealy the final width or height.

or example “Reduce width 0 8 inches™ or “reduce
height to 6 inches.”) In designating fractfonal reduction
it Is better to say “reduce width to 14~ than “reduce %"
or “% off.

3 Photographic Copies 1f the illustrations are larger
than 8% by 11 Inches, duplicate photographic prints or
Photostat coples of smaller size should accompany the
manuscript, to facilitate sending the article to reniewers.




Rewin a copy of exch Hievmation,
hmtiltheanpmlkhnlnwennﬂ. R
The ocfginal &5 bent for making 2

photogra be wed. Bat 2 eopy
phiic cop maY
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sitable

4 Legends. The legends, or tithes, of plates and gutes
thould be eclfexplamtory They thould be typewritten
doxblespeced in sumerical ordes opon one or more sheen

a2 befare the plates.

3 Plare of Insertion. The place of fmertion of each
w1 frgure mut be marked in the manusaript and in the
pliey proot. (For example, write in the margin: “Imsert
fgare 27)

& \wmbering. Text figures thould be nombered from
1 wp in each articke. Plares should be numbered 1 2, 3, ete.
in each artcic and fgores in plates thould be numbered

and plates) comecurively from 1 up bn each ardde: this
simplifies test referenct to the
7Rdwhfmlnmem&mlmpm
shoald be refenred to by number the words f

bt oot be iy (For ple: E: o
l]mﬂﬁ‘m!5dphng|hmdu‘ VI the refer
voce 1 made the o plete
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If you feel that you must read your paper instead of
depending on a brief outline, practice reading i your
natura] manner of speaking Avoid a monotonous de-
hivery and read slowly It is quite posible to learn to
read fram script, as have many radio and television speak
ers, in » manner that resembles speech.

Prepare your paper so that it can be kept strictly within
the allotted time. To do this, several reheamalh, with
revisions, are likely to be requured

Welcome discussion and criticism of your paper by
the audience. Valuable new 1deas are likely to come from
such discussion.

PREPARING ILLUSTRATION COPY

1 Identification. Far purposes of identification the fig
ure number the author’s name and address, and the dtle
of the article should be written on the margin or back
of each prece of illustration copy or on a plece of paper
actached securely with paste to the lower margin of the
copy The “top” of the illustration should be indicated
if there js any powibility of misunderstanding

2. Directions for Reduction. Clear directions for reduc
tron should also be written on the margin or back. (See
scction on “Correct Proportions, page 128) In ginng
durections, it is best to speafy the final width or height.
(For example TReduce wdth to 3 inches™ or “reduce
helght to 6 mches. ) In dasignating fractional reduction,
it is better to sy “reduce width to }4* than “reduce 4"
or *¥% ofLt”

3 Photographic Copies If the illustrations arc larger
than BY4 by 11 inches, duplicate photographic prints or
Photostat coples of smaller sire should accompany the

1pt, to fachitate ding the artide to reviewen.




Chapter 6
PREPUBLICATION REVIEW

1 Purpotes, Many scientific and technial journals have
sdoped the plan of baving crery paper that Bt submitted
for publication read and aitlred by two competent 1e
viewens selected by the editor or the editorial commitiee.
The purposes of this procedure are (1) to froprove the
quality of the papery that are printed in the Jourmal and
@ 10 avoid the acceprance of materlal more rapidly than
it can be publbed with the fands avallable, Accep
ol murerhal b limited by promoting condenmtion of text
and mbalxr matenal and eliminstion o! urementil O
Tuxtrapons, 25 well a3 by dedlining the papers that make
1he beast distine contributions to the particular fidd of
schence. Since all papers are sent to reviewen, thiy pro-
cedure fmplies oo refiection oa the marits of the papers.
Prepeblication review represents an editorial service that
the guthors eppreciaee (n the majority of csex

L. WWork of Reviewrrs. Each revirwer b wiked (0 give
b opinion regarding the suitabllley of the paper
for publication in the journal, and to make rpecific mg-
gestrons Tegarding pouible errom, lark of dearnen, para
that may be condensed, omiued, or buproved Ia form and

amngrment, et The reviewer may be siked the falow
Log questions.

) Veald yeu grade dhe paper A, K, C. D o T, cm the tuske of
o renTe e w2 sdemdic

e
Jeecral boea prbifiied preriendy? () Fam the wark bemn exrriod b
oon(h 0 waraxt pubiicathl {d) I Ohert some wtues fescual fos



168 ILLUSTRATIONS

should be abbrevieted, vsing the forms “fig” and “pl.”
for both singular and plural. {For example. The data of
ublc7m;hmugnph;mﬁgm4.inwhid:thc
method of plotting is the same as for senes A (fg. 1)]

Be sure to check all text references to Nustrations after
the manuscript has been completed.

SHIPPING ILLUSTRATIONS

Photographic prnts or drawings intended for halftone
reproduction are lkely to be damaged when sent by mafl
or express unless they are well protected, especially at the
cornery. The following method of wrapping usually gives
good protection Place the prints between sheets of thin
cardboard, cut to a size shightly larger than the prints. If
the prints are mounted, cover them with 2 sheet of thin
cardboard of the same sire as that on which they are
mounted. Bind the cardboard sheens together on all four
udes with shart strips of cellulose tape. Anchor this packet
securely with more strips of cellulose tape, to a plece of
stout corrugated board about two mches larger all around
than the original packet. This will keep the packet {rom
slipping to an edge or corner Place another plece of
carrugated board of the same size on top (preferably one
with the corrugations running at right angles to those
of the other), and bind the two firmly together with strips
of cellulose tape. Finally wrap m heavy paper and scal
all loose edges with gummed tape or tie sccurely with
striog Send by first-clays mail regutered, or by expres,
whicherer costs lexs.
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hiznell, that the paper could not be socepred even §f It
were revied. In this cne be returns B to the anthar with
2 bejef note of regrer, connaining wrgestons, if poaible,
reparding snitable jourmly o which the articde might be
sabaurted The editor obviomsly must pot accepe waterial
more rapidly than ft can be published with the funds
amaflable. Whh the ard of the reviewers and the editorfal
coemutiee, be schecns the papers thac seem 10 be beit,
and he bs compelled w refect the others
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which the paper would be more sultable? (¢} Are the conduions
logical and gre they based oo acourate and sufficlent data? {f) Is the
amangement logial? If not suggest Improvement, (f) Which, if
any of the main idezs are not developed with suftdient emphadis? (4)
What parts may be condensed or omitted? (f) Hare you found any
erron in the paper? (j) Is there lack of clearnew? If sa, where? (E)

Which if any of the Hlostrations could be omitted?

3 Author’s Revision. If the reviews indicate that the
artide would be acceptable but needs revijon it 15 Te-
turned to the author with the comments of the reviewen
(quoted anonymously so that the matter of personalities
will not enter) and a note that asks the author to study
the paper again with regard to revision 1 accordance with
the reviewens suggestions. The author u told that if he
does not conuder ft desrable to adopt certain of the
recommendations of the reviewers, the reasons for his pref
erence should be explained. The authar must assnme
full responsibllity for the content of the paper When the
paper has been revised by the author 1t {s returned to
the editor

¢ Judgment of a Third Reviewer Advice of a third
reviewer may be asked by the edltors if the two reviewens
disagree as to whether the paper would be acceptable after
revision, or if the authar is unwilling to revise the paper
in acoordance with the reviewers recommendations. The
opinfons of reviewens are advisory and final responubility
for the selection of papers rests with the editor

5 Publication after Accep After its acceptance the
paper is published n its proper tum according to the

nal date of receipt, unless revisions necessitate un-
avoidable delay

6 Rejection of Mamucripts The editor may dedde,
after seelng the reviewers comments and reading the paper
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MBCTLLAXTONS FOGGISTHISY
1 Expewse of Abterations. Aubors alterstions, or
from (he exiginal copy sent to the prineer axe
f::‘“ ensive, and soxoe jourmls charge them 1o the
wushor Only real erron shoald be corrected in the proofs.
Each line seset muy cost the autbor twenty-fire or Alry
cren. A minor imerticn of deltion may require resetdng
al) the lines that [ollow in the paragraph, anlen the num-

eocts to [Jurtranons. Asume that errors ave present, find
and correct them.

3 Questions. Be fure t ARTWCT GUEStOT, of qUETY,
made by the primer

4 Instreections to Printer 1f you do not know bow to
indlcaate 2 correction, draw a harhonotal line
through the word that needs to be chaoged and then write
dear imtrecdons in the margin, encoing the Instroctions
tn a2 cirde.

3 Qwdrsions. Watch for words or Hnes that muay have
been ombtted.

& Remding for Meaming Aler yon have read the prochy
toce x yopyened above, It s well t read them w third
time, paylng parti don to the teme, of eaning,
of the gatements You will not be permined to make

mhhmbmmmzmmhmdm
whenever they are disorered,

b;nrdhmdwmkemem:nheubhh:m
properly dutribured, or that their posttions have
bcn:m:a}ymxlcd(nth:mztmdlhepm!.



Chapter 7
PROOFREADING

GALLEY PROOFS

Galley proofs, on sheets about 20 cm wide and 60 an
Iong, are subnutted to the author together with the manu
script. The ruthor fs expected to comrect the proofs be
should see that the prools agree with the mamusanipt, and
should correct all genutne errors. The proofs should be
returned to the editor as soon as passible.

All correctlons must be made by means of proofrezders
marks in the marging of the proof sheets. Corrections
should be made clearly and neatly using a red pencil
for printer’s errors and & black pencil for changes from
copy They ahould be made horizontally on the page, and
opposite the printed lines in which the erron occur

METHOD

1 Two Persons. If possible, have another penion slowly
read aloud from the manuscript while you follow the gal
ley proofs and make the necessary corrections and changes.
The one who reads aloud should call your attentien to
every paragraph, mark of punciuatlon capitalized word,
fralicized figure or word, boldfaced figure or word etc,
and should spell out all unusual names or technical tarms.
1€ you caunot secure the services of another person in this
work, it will be necesary for you to compare carelully
the galley proofs with the manucnpt, line by hpe or

sentence.
‘u;‘ngaZmdbvgn Always read the proofs fwice at least.

2
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Pufnlan:rmc_
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Pot v bold fice.
Put m bold
Wrong fonf (mrong size e styly),
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FROOFREADING

Cancellation
Delete, or take out, character or-the word
marked.

Inserton
Insert,word, letter or punctuston mark
wTitten m the margin
Spactng
Insert space betweenwords Jetlers, or hnes.
Close D or take out the space.
Clos¢_Jip but Jeave some space.
Position
TurH a reversed letter
[ Carry farther to the left,
Crry farther to the nght.
Move,down a letter character or word
Hove up a letter character or word.
Indent one em
Sfx_'g!gﬁggn 2 crooked hine
| Strughten lateral margin of pnnting
Transposelpf6Trden) words (56 letters
Correct¥iineven ¥'spacing

Paragraphng
:ghke 2 new paragraph
o paragraph

Miscellaneous
Pud}ﬂmm 2 space or quadrat that pnnts.

Question to author  Is this peht?
Allow to stand-as it 1s.
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& Ihutratlons The approximate place for imerting
every fllustration should be dearly marked 1n the margin
of the prool (For example, write m the margin Imsert
figure 1) Check the magnsficatsans of drawings and photo-
graphs 1n the photoengraver's proofs, and correct the
legends if necesary

Examine the photoengraver s proofs for blemishes, such
as broken hines or letters and exeraneous dots or lines. 1f
a correction 13 needed, direct attention to 1t by means of
a red arrow or circle and write your comments in the
margin, before returning the proof to the editor Do not
send the ongmal itlustration unless requested to do so.

9 Headings Look through the prools for the porpose
of correcting errors in all headings.

PAGE PROOFS

After the corrected galley proofs have been receved by
the editor and have been read and marked by hum, they
are returmed to the printer The corrections marked on the
galley proofs are made, and then the type is divided into
pages of the requived length. Page proofs are sent to the
editor who compares them with the galley prools to s
that all the corrections have been made and that new
errors have not been introduced 1nto the lines that have
been reset. A correction is made in Linotype by resetting
the whole line it is made in Monotype by handling the
indivnidual characters. The editor then reads the page
prools critically searching for inconsistencies or errors.
The page prools are returned to the printer who makes
the necessary changes and beging the actual presy work.
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