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The N a t u r a l  R e s o u r c e s ,  Ene rgy  a n d  S c i e n c e  A u t h o r i t y  (NARESA)  
o r g a n i z e d  t h e  S e m i n a r  on S t a n d a r d s  f o r  E d i t i n g  and P u b l i s h i n g  
S c i e n t i f i c  J o u r n a l s  t o  e n a b l e  s c i e n t i s t s  i n v o l v e d  i n  t h e s e  a r e a s  
t o  meet  and d i s c u s s  t h e  p rob lems  f 'aced i n  s c i e n c e  e d i t i n g ,  I t  i s  
n e c e s s a r y  t o  follow c l o s e l y  t h e  r e q u i r e m e n t s  o f  i r l t e r n a t i n n a l  
j o u r n ~ l s  s o  as t o  m a i n t a i n  and conforrn t o  i n t e r - ~ a t i o n a l  
s t a n d a r d s .  

The p u b l i s h e r s  were a b l e  t o  dernons t r t t te  t o  t h e  e d i t o r s  t h e  
p r o g r e s s  i n  t h e i r  f i e l d .  The r e c e n t  a d v a n c e s  in p r i n t i n g  
t e c h n o l o g y  have  been  r e m a r k a b l e  and  i t  i s  o b l i g a t o r y  f o r  e d i t o r s  
t o  know how t o  p r e s e n t  t h e  copy t o  t h e  p r i n t e r .  With widespread 
u s e  o f  compvte r s  and word p r o c e s s o r s ,  new methods  are c o r i s t a n t l y  
b e i n g  i n t r o d u c e d  and a work ing  knowledge  i s  n e c e s s a r y  for all 
s c i e n t i s t s  who wi sh  t o  p u b l i s h  t h e i r  work. 

D r .  R.P. J ayewardeno ,  
D i r e c t o r - G e n e r a l ,  
NATURAL RESOURCES, ENYRGY & S C I E N C E  A U T H O R I T Y  OF S R I  LANKA 



IRTRODUCTION 

S c i e n t i f a c  , j o u r n a l s  were f i r s t  p u b l i s h e d  i n  S r i  Lanka i n  t h e  
1 9 t h  cen-t;ury, a l t h o u g h  s c i e n t i f i c  r e s e a r c h  had been c a r r i e d  o u t  
s i n c e  t h e  l a t t e r  h a l f  of t h e  1 7 t h  c e n t u r y .  The f i r s t  s c i e n t i f i c  
j o u r n a l  t o  be produced i n  t h i s  c o u n t r y  was t h e  'Medical  
Tqiscel lany '  p u b l i s h e d  ln 1857. T h i s  was fol lowed by t h e  
' T r o p i c a l  A g r i c u l t u r i s t '  i n  1881. The Research I n s t i t u t e s  (Tea,  
Rubber & Coconiit) p layed a n  i m p o r t a n t  p a r t  i n  t h e  development o f  
s c i e n t i f i c  j o u r n a l i s m  i n  S r i  Lanka by p u b l i s h i n g  j o u r n a l s  
d e a l i n g  w i t h  r e s e a r c h  conducted i n  t h e  p l a n t a t L o n  s e c t o r .  

The number o f  s c i e n t i f i c  j o u r n ~ l s  p u b l i s h e d  l o c a l l y  h a s  
i n c r e a s e d  c o n s i d e r a b l y  d u r i n g  t h e  l a s t  50 y e a r s .  The U n i v e r s i t y  
o f  Ceylon began p u b l i s h i n g  t h e  Ceylon J o u r n a l  o f  Sc ience  i n  
1942. Most o f  t h e  Medical  A s s o c i a t i o n s  p u b l i s h  j o u r n a l s  i n  
t h e i r  s p e c i a l i z e d  f i e l d s .  The S r i  Lanka A s s o c i a t i o n  f o r  t h e  
Advancement o f  S c i e n c e  h a s  p u b l i s h e d  i t s  Proceed ings ,  though i n  
a b s t r a c t  form,  from l r 3 4 C  onwards. The N a t u r a l  Resources ,  Energy 
& S c i e n c e  A u t h o r i t y  of' Sri Lanka ( f o r m e r l y  t h e  N a t i o n a l  S c i e n c e  
C o u n c i l )  h a s  p u b l i s h e d  b i a n n u a l l y  a  p r imary  r e s e a r c h  j o u r n a l  
c o v e r i n g  a l l  f i e l d s  o f  S c i e n c e  and Technology, s i n c e  1977. 

I n s p i t e  o f  t h e  i n c r e a s e  i n  t h e  number of l o c a l  
p e r i o d i c a l s ,  most S r i  Lankan s c i e n t i s t s  p r e f e r  t o  p u b l i s h  t h e i r  
r e s e a r c h  r e s u l t s  i n  i n t e r n a t i . o n a l l y  known f o r e i g n  j o u r n a l s .  Not 
more t h a n  25% o f  t h e  t o t a l  o u t p u t  o f  r e s e a r c h  done by 
S r i  Lankans i s  p u b l i s h e d  i n  l o c a l  j o u r n a l s .  Among t h e  many 
r e a s o n s  f o r  t h i s  i s  t h e  f a c t  t h a t  few o f  t h e  a r t i c l e s  p u b l i s h e d  
i n  l o c a l  j o u r n a l s  a r e  c i t e d  by o t h e r  s c i e n t i s t s  i n  i n t e r n a t i o n a l  
j o u r n a l s .  Other  f a c t o r s  t h a t  d i s c o u r a g e  a u t h o r s  o f  good p a p e r s  
a r e  t h e  l i m i t e d  c i r c u l a t i o n ,  i r r e g u l a r i t y ,  poor  p h y s i c a l  q u a l i t y  
and t h e  a b s e n c e  of s t a n d a r d  e d i t i n g  p rocedures .  Under t h e s e  
c o n d i t i o n s ,  many s c i e n t i f i c  p e r i o d i c a l s  have ceased  p u b l i c a t i o n  
a f t e r  a  b r i e f  l i f e s p a n .  For  example ,  i n  t h e  3 y e a r  p e r i o d  
hetween 1976 - 1079, c .  i /:tit jollrnti .L:l h:tvt' c~a::t.ri to exi::t. 

A t  prs:3ent, one: ct' t t l r .  ch I c > 1 '  ~rnpt>( i  ~ n ! t . ~ i t , : i  t o  :3c L O I I L ~ ~ ~ ( -  
r e s e a r c h  i n  S r i  Lanka 1s t h e  l u c k  o f  p u b l i z h i n g  o u t l e t s  f o r  
r e s e a r c h  c a r r l e d  o u t  l o c a l l y .  I n f o m n t l o n  on ongoing r e s e a r c h  
r a r e l y  c i r c u l a t e s  w i t h i n  t h e  c o u n t r y  and much r e s e a r c h  d a t a  l i e s  
b u r i e d ,  u n n o t i c e d .  R a i s i n g  t h e  s t a n d a r d s  o f  l o c a l  j o u r n a l s  and 
t h e  g e n e r a l  s t a n d a r d  o f  e d i t i n g  h a s  t h u s  become a n  u r g e n t  
n e c e s s i t y  f o r  improving t h e  e f f e c t i v e n e s s  and e f f i c a c y  of t h e  
d i s s e m i n a t i o n  and communication o f  s c i e n t i f i c  r e s e a r c h  c a r r i e d  
o u t  i n  t h i s  c o u n t r y .  

One o f  t h e  main c o n s t r a i n t s  i n  p u b l i s h i n g  s c i e n t i f i c  
p e r i o d i c a l s  i n  S r i  Lanka i s  t h e  d e a r t h  o f  p r o f e s s i o n a l l y  t r a i n e d  
e d i t o r i a l  p e r s o n n e l .  T h i s  i s  o f t e n  e v i d e n t  i n  t h e  l a c k  o f  
conformi ty  t o  i n t e r n a t i o n a l l y  acce-pted s t a n d a r d s  and norms i n  
many o f  t h e  l o c a l  j o u r n a l s .  No t r a i n i n g  programmes have been 
h e l d  t o  d a t e  i n  t h e  f i e l d  o f  s c i e n t i f i c  e d i t i n g  i n  S r i  Lanka. 



The p r e s e n t  t r a i n i n g  c o u r s e  was i n t e n d e d  t o  upda te  e d i t o r s  
o f  S c i e n t i f i c  & T e c h n i c a l  j o u r n a l s  on c u r r e n t  p r a c t i c e s  and 
i n t e r n a t i o n a l l y  a c c e p t e d  s t a n d a r d s  i n  s c i e n c e  e d i t i n g  and t o  
d i s c u s s  b r o a d l y ,  t h e  p r a c t i c a l  a s p e c t s  o f  t h e  v a r i o u s  o p e r a t i o n s  
invo lved  i n  t h e  p r o c e s s  af h a n d l i n g  a  inanuscr ip t  from t h e  t ime 
o f  i t s  r e c e i p t  i n  t h e  e d i t o r i a l  o f f i c e  t o  i t s  p u b l i c a t i o n .  The 
scope  of t h i s  s e m i n a r  was ex tended  t o  a r e a s  o f  g e n e r a l  i n t e r e s t  
t o  e d i t o r s  such  a s  t y p e s e t t i n g  and p r i n t i n g  t e c h n i q u e s  a s  w e l l  
as reprography .  We env isaged  t h a t  t h e  c o m p i l a t i o n  and 
p u b l i c a t i o n  o f  t h e  seminar  p r o c e e d i n g  cou ld  s e r v e  a s  a  handbook 
f o r  o t h e r s  working i n  t h i s  f i e l d .  The seminar  a l s o  aimed t o  
p r o v i d e  a forum f o r  l o c a l  e d i t o r s  t o  d i s c u s s  problems 
encounte red  by them and p o s s i b l e  recommendations t o  improve t h e  
p r e s e n t  s i t u a t i o n .  The c u r r e n t  problems ana p o s s i b l e  
recommendations f o r  t h e  f u t u r e ,  t h a t  emerged d u r i n g  t h e  course  
o f  t h e s e  d i s c u s s i o n s ,  a r e  o u t l i n e d  ii t h e  Epi logue  o f  t h i s  
Report .  

E f f o r t s  were made t o  g ive  t h e  t r a i n i n g  c o u r s e  as e x t e n s i v e  
a coverage  a s  p o s s i b l e  by s e l e c t i n g  o r l y  one p a r t i c i p a n t  from 
each  o f  t h e  c u r r e n t  Sc'ence and Technology j o u r n a l s  p u b l i s h e d  i n  
S r i  h n k a .  

The o r g a n i z a t i o n  o f  t h i s  c o u r s e  w a s  made p o s s i b l e  through 
f i n a n c i a l  a s s i s t a n c e  from t h e  Commi-tkee on  Sc ience  and 
Technology i n  Developing C o u n t r i e s  (COSTED) and t h e  Asian 
S c i e n c e  Communicators'  O r g a n i z a t i o n  (ASCO) t o  c o v e r  l e c t u r e r s '  
and p a r t i c i p a n t s '  expenses .  We a r e  v e r y  g r a t e f u l  t o  them f o r  
t h e i r  g e n e r o u s  g e s t u r e .  Our s i n c e r e  thanks  a r e  du.e t o  a l l  t h e  
r e s o u r c e  p e r s o n n e l  who s o  w i l l i n g l y  c o o p e r a t e d  i n  t h i s  programme 
and t o  t h e  NARESA s t a f f  who a s s i s t e d  i n  t h e  Seminar.  

N I ~ I ~ C I I I C I H S I I  Kou:i~:o(l:i 

Nirnala Amarasuriyn 

(Seminar  ~ o o r d i n a t o i s )  



THE SEMINAR AND ITS OBJECTIVES 

N. KODAGODA 
Professor of Forensic Medicine, Faculty of Medicine, University 
of Colombo, Colombo 

Chairman Sir, and Colleagues, 

It would indeed be a rare privilege for any scientist, let alone 
an applied scientist as L, to mee: a conglomerate of foremost 
scientific personalities, as those ,:;.ssernbled here this morning. 
It i.s with humility that I take this opportunity to welcome 
every one of you. 

The use of unexplained and unknown acronyms in scientific 
writing is considered an unpardonable sin. It bothers me 
therefore, whether we have committed such in this printed 
programme. Let me pay penance, before it is too late. 

COSTED stands for the Committee on Science and Technology in 
Developing Countries. The committee is of ICSU, the 
International Council of Scientific Unions. ASCO is an acronym 
for the Asian Science Communicators' Organisation. Deriving 
financial support from UNESCO, COSTEC promotes any activities 
that are conducive to the advancement of scientific standards 
and technology in the developing world. ASCO catalyses science 
communication at all levels. In so doing, both these 
organisations concentrate on aspects of science and technology 
that are relevant to the needs of the developing world; and, 
they draw on human resource and expertise from within 
developing collntry, rather than from the developed world. 

Growth of scientific information in the past few decades has 
been stupendous. We have been acutely conscious of the truism 
that via the traditional channels of information transfer, the 
scientist of the present day can never remain abreast of current 
scientific knowledge and discovery; not, even if it be in his 
narrow field of interest. In the early '70s, about 7000 papers 
and reports left the printer every day. If we are to believe 
the dictum that the volume of accumulated scientific information 
doubles every 8-10 years, today there should be no less than 
15,000 papers published every 24 hours. 

While such colossal amounts of print materials are out of the 
reach, and beyond the grasp of' any human, the stark fact of its 
importance emerges salient. Without it, science and technology 
would remain distastefully stagnant. Effective and speedy 



d i s semina t ion  of t h i s  mass of in format ion  i s  fundamental t o  
progress .  

I t  i s  i n  t h i s  p roces s  t h a t  t h e  r o l e  of t he  sc i ence  w r i t e r ,  
e d i t o r ,  r e f e r e e  and p u b l i s h e r  has  become i n c r e a s i n g l y  v i t a l .  
While they  must no t  be a n  impediment t o  t h e  flow of information 
from g e n e r a t o r  t o  u s e r ,  they  must a l s o  remain d i sc r imina t ing  and 
prudent.  Equal ly ,  i t  i s  necessary  f o r  u s  t o  keep pace with 
world s t a n d a r d s  i n  w r i t i n g  and pub l i sh ing ,  and t o  adapt 
a p p r o p r i a t e l y ,  t h e  t echno log ica l  advances i n  a r e a s  such a s  
p r i n t i n g  and reprography~?  

It is i n  t h e  p u r s u i t  of t h e s e  o b j e c t i v e s  t h a t  t h i s  seminar came 
t o  be organised .  

The u s u a l  p r a c t i c e  of COSTED i s  t o  seek c o l l a b o r a t i o n  of 
n a t i o n a l  o rgan i sa t ions .  It is  i n  consonance wi th  t h i s  s t r a t e g y  
t h a t  we found i n  NARESA, t h e  most approp:>iate pa r tne r .  When t h e  
sugges t ion  f o r  p a r t n e r s h i p  w a s  made t o  t h e  Director-General ,  
D r .  R.P. Jayewardene, i t  w a s  wi th  a s t o n i s h i n g  promptness t h a t  he 
s a i d ,  "Yes, I do". I am h i g h l y  a p p r e c i a t i v e  of t h e  t r u s t  he had 
i n  u s ;  and,  I a m  g r a t e f u l  t o  him f o r  t h e  support  and guidance he 
has  w i l l i n g l y  g iven  us  i n  making a l l  t h e s e  arrangements.  

Every i n s t i t u t i o n  t o  which w e  wrote responded s o  promptly. Our 
resource  persons  were g r a c i o u s  enough t o  g ive  u s  of t h e i r  t ime,  
knowledge and exper ience .  We a r e  g r a t e f u l  t o  them a i l .  

There i s  one person,  wi thout  whose u n s t i n t e d  e f f o r t s ,  t h i s  
seminar  would n o t  have beer  p o s s i b l e .  1 r e f e r  t o  our  
Co-ordinator,  M r s .  Nimala Amarasuriya, t o  whom a s i n c e r e  thank 
you i s  due. I t  must p l e a s e   he^. 50 s e e  h e r  work bea r  f r u i t ;  but  
I know, she  w i l l  heave he, s i g h  of r e i i e f  or2y tomorrow, when 
a l l  ends well .  

That though, w i l l  no t  be che end 'Je hope t h ~ t  t h i s  i s  t 5 e  
fo re runne r  of  a  s e r i e s  of e v e n t s  t o  come, t h e  f i r s t  of which i s  
t h e  p u b l i c a t i o n  of t h e  proceedings  of t h i s  meeting. I t ' s  
s u c c e s s  w i l l  depend on t h e  z f f o r t s  of  everyone g re sen t  h e r e ;  
managerial ,  r e sou rce ,  a s  w e l l  a s  p a r t i c i p a n t  pelsonnel .  I t  is  
i n  a n t i c i p a t i o n  of t h a t  co-opera t ion  t h a t  I say a bi-g thank you 
t o  everyone. 
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PRESENTATION OF MATERIAL I N  SCIENTIFIC PAPERS 

V *  BASNAYAKE, 
Professor of Physiology, Faculty of Medicine, University o f  
Peradeniya, Peradeniya 

The ' s c i e n t i f i c  paper' i s  a spec i a l  kind of s c i e n t i f i c  writing. 
It is a descr ipt ion by a s c i e n t i f i c  worker o r  a group of workers 
of a piece of t h e i r  o r ig ina l ,  o r  a t  l e a s t  new, work, with the  
purpose of ge t t i ng  t h e i r  f indings  incorporated i n t o  the  body of 
science. The present paper, which seeks t o  describe the 
s c i e n t i f i c  paper i n  t he  Lankan context ,  i s  i t s e l f  not one 
because i t  repor t s  no new work and it does not seek t o  add t o  
the  corpus of science. A s c i e n t i f i c  a r t i c l e  which seeks t o  
describe the  current  pos i t ion  i n  regard t o  a se lected s c i e n t i f i c  
top ic  i s  a l so  not a s c i e n t i f i c  paper, sensu s t r i c t u ,  because i t  
repor t s  no new work. There are therefore  many s c i e n t i f i c  
journals which contain no s c i e n t i f i c  papers. The S r i  Lanka 
Science Index cur ren t ly  scans 50 l o c a l  science and technology 
per iod ica l s  i n  English, from the  Association of Franco-Ceylonese 

t o  Water resources, and 16 Sinhala 
per iod ica l s ,  from Arthika Wimasum t o  S r i  Lanka Padanam Ayathana 
Pravr thi .  Twenty-one of the  50 English per iod ica l s ,  and none of 
t he  Sinhalese per iodicals ,  contain s c i e n t i f i c  papers. 
P r ac t i c a l l y  a l l  our science student journals contain no 
s c i e n t i f i c  papers. The s c i e n t i f i c  paper has a number of 
synonyms: ' o r ig ina l '  ( thus  t he  B r i t i s h  Medical Journal has a 
sec t ion  e n t i t l e d  'Papers and o r i g i n a l s ' ) ,  ' or ig ina l  
con t r ibu t ion ' ,  ' research paper' ( t h i s  is what the  Journal of the 
National Science Council of S r i  Lanka c a l l s  i t ,  but we may note 
i n  passing t ha t  a book on 'How t o  wri te  a research paper'? may 
deal  with t he  wri t ing of d i s s e r t a t i ons  by diploma students from 
l i b r a r y  research and not from s c i e n t i f i c  research).  The term 
' s c i e n t i f i c  paper' has not y e t  entered the dict ionary.  The 
Oxford English Dictionary does not have it. Its Supplement 
published i n  1902 has ' s c i e n t i f i c  ' no ta t ion '  and ' s c i e n t i f i c  
revolution'  but not ' s c i e n t i f i c  paper1. Nor is the phrase t o  bt? 

found i n  d i c t i ona r i e s  of science and technology,lO,ll or  of 
biology, chemistry, geology, mathematics o r  physics. This means 
t h a t  the phrase ' s c i e n t i f i c  paper' has no o f f i c i a l  s t a t u s  or  
d e f i n i t e  meaning. 

S c i e n t i f i c  papers i n  S r i  Lanka a r e  wr i t t en  i n  English because 
the  chance of being read by t he  s c i e n t i f i c  world i s  greater  with 
an i n t e rna t i ona l  language than with Sinhala o r  Tamil. Some 
journals,  such a s  t he  S r i  Lanka Veterinary Journal and the  
Journal of t h e  National Science Council of S r i  Lanka provide 
t r ans l a t i ons  of the  summaries o r  a b s t r a c t s  of the  papers i n to  
Sinhala, and Sinhala and Tamil respectively.  There i s  a 
p o s s i b i l i t y  t h a t  authors may ask f o r  the  r i gh t ,  o r  be encouraged 



t o ,  wr i te  i n  Sinhala o r  Tamil. I n  such a case the  best  t ha t  can 
be done would be t o  provide a summary i n  English. Ayurveda 
Pradeepika, an  Ayurvedic medical science quar te r ly  published by 
-merit of Ayurveda, had th ree  e d i t o r s  f o r  %he three  
languages English, Sinhala and T a m i l ,  and summaries of  a l l  
papers were published i n  a l l  th ree  languages. Its s c i e n t i f i c  
papers i n  f a c t  appeared only i n  English. Papers wri t ten  i n  
Sinhala and Tamil never rose,  so  f a r  a s  I know, above the l eve l  
of the  t r a d i t i o n a l  essay. The English e d i t o r  of the  journal 
wrote: 

"The prac t ice  of keeping records and analysing r e s u l t s  
seems t o  be very r a r e l y  observed by the  Ayurvedic 
P rac t i t i one r s  i n  general.  So thaO when he is requested t o  
wr i te  an  a r t i c l e  he f i n d s  i t  d i f f i c u l t  i n  preparing one.. 
There a r e  some who do not want t o  wr i te  o r  divulge t h e i r  
knowledge.. A queation haa been ra iaed at  one of the  
e d i t o r i a l  board meetings whether i t  was not possible t o  
pay such a p e c i a l i a t s  f o r  t h e i r  a r t i c l e ,  t he  payment being 
according t o  t he  value of the  a r t i c l e .  I n  our  minds t h i s  
might lead t o  abuse."2 

I There a r e  t yp i ca l  conventions t h a t  a r e  used i n  the  presentation 
of mate r ia l  i n  s c i e n t i f i c  papers. These conventions have been 
evolved over t h e  year@ by a process of a r t i f i c i a l  s e l ec t i on  so 
a s  t o  make th ings  e a s i e r  and more precise  f o r  everybody 
concerned - f o r  wr i te r ,  e d i t o r ,  p r i n t e r ,  reader,  and indexer- 
The conventions a r e  e x p l i c i t l y  s t a t ed ,  b r i e f l y  o r  a t  length,  i n  
some journals,  under headings such as ' Ins t ruc t ions  t o  authors'  
o r ,  more caut iously ,  as 'Guidelines t o  ~ u t h o r s ' ,  a s  a m i l d  
warning t o  e r r a n t  authors and as a s ign  of l imi ted tolerance 
towards t h e  unconventional author,  t he  e d i t o r  o f ten  adds a 
sentence such as the  following: 

" ~ a i l u r e  t o  comply with i n s t ruc t i ons  may delay 
publication.  "7 
"Manuscripts submitted f o r  e d i t o r i a l  consideration can be 
processed expedit iously i f  they conform from the outset  t o  
t he  s t y l e  of the  Journal. Authors a r e  therefore  advised 
t o  follow c lose ly  t he  form described i n  these 
i n s t ruc t i ons  . "19 
"The usual  plan, a shor t  swnmary, in t~*oduc t ion ,  material  
and methods, r e s u l t s ,  discussion,  and references should be 
followed wherever possible.  "9 

S c i e n t i f i c  l i t e r a t u r e  d i f f e r e  from l i t e r a r y  l i t e r a t u r e  i n  
purpose, form and style.16 The purpose of science is  t o  
deacribe and explain  phenomena, human and non-human, i n  a 
publ ic ly  t e s t a b l e  manner, while t he  purpose of l i t e r a r y  
l i t g r a t u r e  i s  t o  describe t h e  p r iva t e  world of human beings so 
as t o  draw a t t e n t i o n  t o  human values. Ejcientific l i t e r a t u r e  is  
baaed on da ta ,  usual ly  aons i s t ing  of measurements, and the  
method of co l l ec t i ng  t he  da t a  is e x p l i c i t l y  described so  tha t  
o thers  may repeat  the  work i f  they wish. L i te ra ry  l i t e r a t u r e ,  
on t he  o ther  hand, i s  q u a l i t a t i v e  and vague, and no one is  



expected to go and check on the characters and events of the 
story, but the literary work is meant to affect the reader's 
perception of human values. Scientific literature has evolved a 

' format and style which seek to ensure that the writer confines 
himself strictly to describing, in a restrained, objective, 
impersonal way, the work he has done, and the written piece is 
often provided with a summary so as to place the work in sharp 
focus. Literary literature has no set format and usually no 
summary; its style is warm and personal. 'Phe heart of the 
matter is that scientific literature deals with the public world 
whose delineation needs measurements and its purpose is to 
uncover natural laws, that is, natural patterns and 
relationships and to propose testable hypotheses which seek to 
explain these natural phenomena; while literary literature deals 
with the private world of mankind whose delineation depends 
mainly on feelings and its purpose is to clarify human values. 

Nevertheless both scientific literature and literary literature 
use language as their medium of expression and communication. 
The first desideratum about any piece of writing, whether 
literary or scientific, is of course that the writer must have 
somethi-ng worth saying. A second desideratum is that the 
writing should be clear and simple. Literary writers make 
further suggestions in this second category of desiderata. 
Tolstoy's criteria of good writing and indeed of any good art 
were lucidity, individuality and sincerity. 29 These are 
excellent criteria for scientific papers too, with the word 
'individuality' denoting newness and originality, and 
'sincerity' denoting honesty and also the custom that a paper 
which is submitted for publication in one journal should not be, 
or have been, published elsewhere. Somerset Maugham wrote: 

"On taking thought it seemed to me that I must aim at 
lucidity, simplicity and euphony. I have put these three 
qualities in the order of importance I assigned to them. 
There are two sorts of obscurity that you find in 
 writer^. Onr? i due to net:lit:ence and the ot l lor  to 
wilfulness. People oftell write obscurely bec~use they 
have never taken the trouble to learn to write clearly. 
This sort of obscurity you find too often in modern 
philosophers, in men of science, and even in literary 
critics.. (wilful obscurity is) the habit of setting down 
one's impressions in all their original vagueness. Fools 
can always be found to discover a hidden sense in them. 
There is another form of wilful obscurity that masquerades 
as aristocratic exclusiveness. The author wraps his 
meaning in mystery so that the vulgar shall not 
participate in it. "22 

Need one add that the manuscript should be neat? The Journal of 
the Rubber Research Institute instructs the author that the 
script should be "free of corrections and/or alterations" -20 

While the first and second desiderata mentioned above a ~ ~ l s  to - - 
* A  w 

any kind of writing, the third desideratum to be described now, 
applies peculiarly to the scientific paper. It consists in 



fitting the writing, as far as possible into a mould whose 
component sections typically are:- Title of paper, author's name 
and address, abstract, introduction, methods, results, 
discussion (with conclusions), acknowledgements, and 
references. The 'title', or name of the paper, tells the reader 
in a single phrase what the work was about. The 'author's name 
and address' answer the questions, Who did the work and where 
was it done? The 'abstract' is a resume of the paper. Along 
with the title, it assumes particular importance because the 
first line of scientific journals today consists of the indexing 
and abstracting services of the world. If we ever hope to enter 
our journals into world scientific abstracting journals, we must 
perfect our abstracts. The 'introduction' in the paper answers 
the question, Why? Why was the work done? Whencesoever did it 
come? The section on 'methods' answers the question, How? How 
was the work done? What materials were used and in what way? The 
'results' section answers the question, What? What were the 
actual data? The 'discussion' section answers the question, 
Whither? Whither do the results lead? What conclusions can be 
drawn from the results with due attention to what was known 
already from previous work on the subject? What lines of inquiry 
are opened up for the future? The 'acknowledgements' give credit 
for help received. The 'references' give the names of the 
authors, books and papers that have been cited in the text. 
These various sections have become more or less indispensable in 
scientific papers. The order of presentation is clear, logical 
and simple. A different mould may be more appropriate for 
technological papers. Mathematical papers are in a class by 
themselves; they are not called 'scientific papers'. 
Technological papers often go straight into a description of the 
technological process, such as the building of a machine or a 
dam, that has been accomplished, without having to describe 
results or to discuss its strength and weaknesses and where it 
fits into the past or future. Natural history papers are often 
long descriptions of patient observations of organisms and their 
behaviour. Even in the scietltific paper proper, we see vt~riants 
in the order of the rnr~in 3ection.q and  t?varl i n  the numint; o f  the 
main sections. Spolia Zeylanica has a notice to contributors 
according to which the suggested sections are:- Title, ~uthor's 
name and qualifications, Number of illustrations, Table of 
contents, Introduction, Acknowledgments of assistance, The 
subject matter, Summary, Conclusions, ~eferences.27 

The first desideratum of writing being that of having something 
new to say, the heart of a scientific paper is its 'results' 
section aiong with the 'methods' section. These are the most 
central and most impersonal and objective parts of the paper. 
The 'introduction' and 'discussion' sections are more deeply 
coloured by the author's personal opinions, strengths and 
limitations. The author sitting down to write his paper would 
be well advised to begin at the middle, that is, to prepare his 
'results' section first. The editor, and the careful reader, of 



a paper  t oo  may be we l l  advised t o  s t u d y  t h e  ' r e s u l t s '  before  
reading  t h e  i n t r o d u c t i o n  o r  d i s c u s s i o n  o r  even t h e  a b s t r a c t .  
The ' r e s u l t s '  c o n s i s t  o f  f a c t s  and f i g u r e s ,  t h e  most s u p e r i o r  
form of  t h e s e  be ing  numbers. Measurements a r e  made i n  numbers. 
They a r e  then  bo i l ed  down i n t o  a de r ived ,  concent ra ted  s e t  of 
s t a t i s t i c a l  numbers such as averages ,  s c a t t e r s ,  and 
s i g n i f i c a n c e s .  These summarised s e t s  of  numbers a r e  u s u a l l y  
d i sp l ayed  i n  t a b l e s .  Numbers r e i g n  supreme. Graphs and 
diagrams supplement them where a p p r o p r i a t e  but  they  do no t  
supp lan t  them. When numbers and words f a i l  t o  convey an 
adequate  d e s c r i p t i o n  of some new o b j e c t  o r  scheme, an 
i l l u s t r a t i o n  may be appropr i a t e .  I l l u s t r a t i o n s  a r e  expensive t o  
p r i n t ,  and a n  e d i t o r  may w a r n  t h a t  t h e y  a r e  acceptab le"  only 
when t h e  d e s c r i p t i o n s  provided i n  t h e  t e x t  a r e  inadequate".20 

The ' i n t r o d u c t i o n ' ,  sometimes c a l l e d  ' p r e f a c t o r y *  , desc r ibes  t h e  
background t o  t h e  a u t h o r ' s  work. He p o i n t s  ou t  t h e  gap i n  
knowledge which h i s  work is in t ended  t o  f i l l .  The d e s c r i p t i o n  
i s  s h o r t  and cool .  To keep i t  s h o r t ,  t h e  a u t h o r  c i t e s  only t h e  
most r e l e v a n t  and unavoidable r e f e rences .  A review of t he  
l i t e r a t u r e  i s  o u t  of  p lace .  A t  t h e  same time, he must c i t e  
something, s o  t h a t  t h e  r e a d e r  may be a s su red  t h a t  t h e  au tho r  i s  
above t h e  l e v e l  of a romantic  amateur. I f  t h e r e  i s  no 
l i t e r a t u r e  which t h e  a u t h o r  can  c i t e ,  he must s a y  so. I n  o rde r  
t o  keep t h e  i n t r o d u c t i o n  coo l ,  t h e  a u t h o r  avoids  personal  
d e t a i l s ,  u n l e s s  they  shed some p a r t i c u l a r  l i g h t  on t h e  sub jec t  
o r  u n l e s s  they  add a touch o f  c o l o u r f u l  warmth without  the 
s l i g h t e s t  t i n g e  of  va ing lo ry  o r  b i t t e r n e s s .  Wri t ing  i n  t h e  cool  
o f t e n  t a k e s  t h e  form o f  impersonalness ,  t h e  word 'I ' being 
avoided by t h e  u s e  o f  t h e  p a s s i v e  voice.  

The 'methods' s e c t i o n  s t r i k e s  a middle p a t h  between desc r ib ing  
d e t a i l s  which a r e  a v a i l a b l e  i n  books o r  papers  and remaining 
s i l e n t  on d e t a i l s  which t h e  r e a d e r  wishes t o  know. The r e a d e r ' s  
wish t o  know a r i s e s  from t h e  f a c t  t h a t  he judges t h e  ' r e s u l t s '  
from t h e  'rnstllods' : poor rnethodtq 1n11:tt yit!ld poor r e s u l t s .  I t  
~ l v o  a r i s e s  frorn t h e  fac t  t h a t  t h e  re:+dt?r nlay w i : j h  t o  r e y e ~ t  the  
a u t h o r ' s  work, o r  t o  extend i t .  He must know what t o  do and he 
must be saved t h e  t r o u b l e  o f  having  t o  w r i t e  f o r  d e t a i l s  o r  t o  
v i s i t  t h e  a u t h o r ' s  l abo ra to ry .  The 'methods* s e c t i o n  i s  
sometimes c a l l e d  ' exper imenta l '  b u t  t h i s  usage i g n o r e s  t h e  f a c t  
t h a t  t h e r e  a r e  accep tab le  methods which a r e  non-experimental, 
such a s  t h e  survey  method. The J o u r n a l  o f  t h e  ~ a t i o n a l  Science 
Council  o f  S r i  Lanka uses  t h e  term 'exper imenta l '  bu t  publ i shes  
survey  papers  too. The 'methods' s e c t i o n  is o f t e n  a l s o  c a l l e d  
' m a t e r i a l s  and methods'. This  is reminiscent  of  t h e  p r a c t i c e  i n  
school  p r a c t i c a l  manuals where t h e  m a t e r i a l s  a r e  s p e c i f i e d  i n  a 
l i s t  s o  t h a t  t h e  l a b o r a t o r y  a s s i s t a n t  could e a s i l y  assemble them 
t o g e t h e r  whi le  t h e  p u p i l s  could then  u s e  them i n  ca r ry ing  out  
t h e  'method' i n  t h e  p r a c t i c a l  c l a s s .  



The ' d i s cuss ion '  s eeks  t o  show t h e  p l a c e  of t h e  au tho r ' s  work i n  
t h e  body of  s c i ence .  To d i s c u s s  a s u b j e c t  i s  t o  d e a l  with and 
around i t ,  t o  examine i t  and sift and debate .  The a u t h o r  can 
have h i s  s a y  and t h i s  is t h e  on ly  p l ace  i n  t h e  s c i e n t i f i c  paper 
where he can  do so. The deba t ing  must be impersonal and 
confined t o  t h e  n i che  i n  t h e  body of  s c i e n c e  i n t o  which the  
a u t h o r  hopes h i s  work w i l l  e n t e r .  One of many poss ib l e  
d i s c u s s i o n  schemes which t h e  a u t h o r  may adopt  is a s  follows:- 
first, he shows where h i s  r e s u l t s  confirm previous r e s u l t s ,  
where they  r e f u t e ,  and where t h e y  a r e  s o  new t h a t  o t h e r s  w i l l  
have t o  confirm o r  r e f u t e  them. Secondly, h e  d i scusses  t he  
i n t e r p r e t a t i o n  o f  t h e  r e s u l t s .  What hypotheses do they suggest?  
Do they  suppor t  a hypo thes i s  he  had i n  mind? Do they  confirm o r  
r e f u t e  prev ious  hypotheses,  o r  do they  sugges t  a  new hypothes is?  
Throughout t h e  d i s c u s s i o n  he c i t e s  t h e  l i t e r a t u r e .  Thirdly,  he 
draws h i s  conclus ions  from h i s  r e s u l t s  and i d e a s  i n  r e l a t i o n  t o  
t hose  o f  o t h e r s .  Four th ly ,  he  may i n d i c a t e  p o s s i b l e  ex tens ions  
of t h e  work. These sometimes, e s p e c i a l l y  i n  t echno log ica l  
papers ,  t a k e  t h e  form o f  recommendations. The Jou rna l  of  t h e  
Rubber Research I n s t i t u t e  o f  S r i  Lanka p i t h i l y  desc r ibes  t h e  

'd i scuss ion '  as be ing  ' t h e  w r i t e r ' s  i n t e r p r e t a t i o n  of t he  
reasons  f o r  t h e  obse rva t ions  made' and t h e  ' c o ~ c h ~ s i o n s '  a s  ' t h e  
w r i t e r ' s  i n t e r p r e t a t i o n  of  t h e  meaning o f  t h e  r e s u l t s ' . 2 0  

A 'summary' must fo l low t h e  ' d i s c u s s i o n '  i f  t h e  paper  has  no 
' a b s t r a c t ' .  The 'summary' s a y s  eve ry th ing  t h a t  h a s  gone before  
i n t o  t h e  pape r  i n  t h e  s h o r t e s t  p o s ~ i b l e  form. The 
' i n t r o d u c t i o n '  and 'methods' a r e  summarised i n  one o r  two 
sen tences .  The r e s u l t s '  a r e  summarised i n  one t o  f o u r  
sen tences .  The ' d i s c u s s i o n '  is summarised by condensing i t s  
conclus ions  i n t o  one sen tence ,  and, i f  appropri .a te ,  t h e  poss ib l e  
s i g n i f i c a n c e  of  t h e  work is summarised i n  ano the r  sentence.  The 
i d e a l  summary t h e r e f o r e  h a s  about  s i x  s en tences  and no t a b l e s  o r  
drawings o r  r e f e rences .  I n  any  c a s e  it should not  exceed about 
200 words. The J o u r n a l  of  t h e  Rubber Research I n s t i t u t e  of  S r i  
Lanka is so~newliat more accommod~ting: t h e  l eng th  of t h e  
'summary' i s  allowed t o  be up t o  t h r e e  pe r  c e n t  of t he  l eng th  o f  
t h e  paper.  They d e s c r i b e  t h e  summary as be ing  ' a  c l e a r  and 
f a c t u a l  synops is  o f  t h e  paper ,  complete i n  i t s e l f  without  
r e f e rence  t o  t h e  paper ,  i n  t h a t  i t  should n o t  be a c o l l e c t i o n  of 
s en tences  from t h e  paper '  - 20  

Th i s  is  t h e  usage which w e  r e f e r r e d  t o  e a r l i e r  a s  being 
neces sa ry  i f  w e  wish t o  e n t e r  o u r  m a t e r i a l  i n t o  t h e  world 
a b s t r a c t i n g  jou rna l s ,  The summary o r  a b s t r a c t  must of course  be 
i n  English.  The p l a c i n g  of  t h e  a b s t r a c t  a t  t h e  t o p  o f  t h e  paper  
a l s o  makes i t  e a s i e r  f o r  t h e  r e a d e r  who u s e s  i t  t o  judge whether 
t o  read  t h e  rest of t h e  paper. 

The term ' a b s t r a c t '  i s  used va r ious ly .  I n  one usage i t  is 
synonymous wi th  ':;ummary', Thus t h e  Ceirlon Geographer s t a t e s  - 
t h a t  t h e  a b s t r a c t  should g i v e  ' a  c o n c i s e  summary of  t h e  con ten t ,  



including both major and minor points' in less that 100 words.5 
In a second usage it is still synonymous with a good summary but 
it is placed at the head of the paper, between the author's name 
and the introduction. The Sri Lanka Veterinary Journal places 
the 'summary' at the head of the paper and calls it 'summary'. 
In a third usage, where the abstract appears in a book of the 
abstracts of proceedings without the scientific paper of which 
it is a part, the abstract is meant to indicate what the full 
paper promises to contain. Such an abstract may be bigger than 
one that is printed along with the paper. It contains 
references and it may even contain a highly condensed table. 
The communications given at the annual session of the Sri Lanka 
Association for the Advancement of Science (SLAAS) and the Kandy 
Society of Medicine (KSM) are published as abstracts.23 s24 The 
SLAAS asks for abstracts of papers to be read and calls them 
'summaries' in their publication. 

Let me paraphrase the points I made about a good summary 
because they apply exactly to the 'abstract' too. The abstract 
consists typically of the following parts:- 

One part of one sentence summarising the 'introduction'. 
One half-sentence to two and a half sentences summarising 
the 'methods'. 
About four sentences or less summarising the 'results'. 
One sentence summarizing the conclusions. 
All the sentences form a single paragraph. No table or 
illustration is allowed. The total number of words should 
be about 150, or about 25 words per sentence in a 
six-sentence abstract. 

The type of abstract described above us called 'informative'. 
It has a certain quality of wholeness, so that the reader who 
cannot read the whole paper still gets a pretty rounded idea of 
the work. Another type, called 'indicative', merely gives an 
indication of what was done without any statement of conclusions 
or ~ t l y  det~il of ~nethotl nntl resul t w .  The ' iridic~tive' type of 
abstract may be pardonable for n l ong  paper .  A third type of 
abstract has been called the 'useless' abstract: this is an 
abstract which is too short and too vague to be of any use as an 
abstract .31 

The 'acknowledgements' section gives thanks where they are due, 
and with due restraint. Donors of research grants and apparatus 
must be mentioned, individuals who went out of their way to give 
material help in advising and in checking deserve mention. 
Acknowledgements are of course not the same as flattery. 

The 'references' are cited systematically. Editors of ten 
specify the system which they favour. This is most often the 
Harvard system where the citation in the body of the text gives 
the cited individual's name and the year of publication. 
Another system is to cite with superscript numbers, without name 



and da te ,  i n  the  body of the  t ex t .  This plays down the name 
c u l t  but induces anxiety i n  the  author i n  t ha t ,  i f  he f inds  it 
des i rab le  t o  add another c i t a t i o n  t o  h i s  t e x t ,  h i s  whole s e t  of 
numbers may have t o  be re-done. The reference l ist  i t s e l f  i s  
s e t  out i n  a  d e f i n i t e  way. A typ ica l  pa t t e rn  f o r  c i t a t i o n  of a  
paper is:- Author's name, da te ,  t i t l e  of paper, name of journal, 
volume number, page numbers. There a r e  numerous var iants  of 
t h i s  pat tern .  The t i t l e  of the  paper may be i n s i s t ed  upon, a s  
the  Tea Qua r t e r l y  does, o r  i t  may be omitted and the  reader must 
then f ind i t  by fe tching the  referred- to journal from the 
l ib ra ry .  The journal  name is sometimes wr i t t en  i n  f u l l ,  but 
more of ten it i s  abbreviated i n  a  standard way, jus t  a s  doctors 
wri te  t h e i r  p resc r ip t ions  i n  a standard abbreviated way, and 
there  i s  a  learned mystique about these  things,  which i s  
re l ished by the  i n i t i a t e d .  

The ' t i t l e '  of t he  paper must s t r i k e  a  balance between excessive 
shor tness  and ambiguity on the  one hand and excessive length on 
the  other. It usual ly  cons i s t s  of a  s ing le  phrase, not a  
sentence. The s ing l e  phrase mentions t he  subject  o r  topic.  It 
may i n  a  few cases a l s o  mention the  method o r  the  conclusions or  
both. The words i n  the  t i t l e  a r e  o f f i c i a l  ones r a the r  than 
purely popular ones. Occasional exceptions occur and may even 
be de l igh t fu l .  One of the  e a r l i e s t  l o c a l  s c i e n t i f i c  papers26, 
published i n  the  f i r s t . i s s u e  of t he  Journal of t he  Ceylon Branch 
of t he  Royal As ia t i c  Society i n  1845, was e n t i t l e d  'On the  
ravages of t he  Cooroominea, o r  cocoanut bee t le '  .6 

The author ' s  name is  placed j u s t  beneath the  t i t l e  of the  
paper. Great ancient  works of a r t  and technology have gone 
unsigned. Government technical  repor t s  still  go unsigned. But 
t he  s c i e n t i f i c  paper i s  a signed paper. The Ceylon Government 
i t s e l f  i n s t i t u t e d  t h e  Ceylon Journal  of Science i n  1924 and 
published it u n t i l  1942 when i t  was handed over t o  the  
IJniveraity of Ceylon. A l l  t he  papers i n  t he  Ceylon Journal of 
Science were signed by the  rtuthors. Several reasons mHy be 
given f o r  the  p rac t ice  of s igning s c i e n t i f i c  papers. The Ceylorl 
Journal of Science was founded ' i n  order t o  provide f a c i l i t i e s  
f o r  the  publ icat ion of papers deal ing with s c i e n t i f i c  researches 
which a r e  being ca r r ied  out i n  Ceylon by Government o f f i c e r s  and 
o thers '  .8 The motivation t o  wr i te  a paper and therefore  t o  work 
is enhanced by signing the  paper. We may suppose t ha t  
s c i e n t i s t s ,  l i k e  others ,  love t o  see  t h e i r  name i n  p r in t .  More 
s e r i ous ly ,  r e spons ib i l i t y  f o r  t h e  work can be f ixed upon the  
author when he i s  named. Personal c r e d i t  can be given t o  the 
author ;  t h e  paper he wr i tes  and g e t s  published i n  a s c i e n t i f i c  
journal  adds t o  h i s  curriculum v i t a e  and h i s  chances of r i s i ng  
i n  the  job market, and of winning pr izes  a t  nat ional  and 
i n t e rna t i ona l  level .  This c r e d i t  system r e l i e s  on i ts  
experience t h a t ,  i n  the  long run, e r r a n t  individuals  w i l l  be 
found out. Multiple authorship is common. It may o r  may not 
add t o  t h e  qua l i t y  of the  work. The order  i n  which the names 



a r e  placed i n  a multiple-authorship paper i s  l e f t  t o  the  authors 
themselves. They have a choice between a p la in  a lphabet ical  
order,  which may make X , Y  and Z envious of A,B and C ,  and a 
merit order,  which lists the  chief  contr ibutor  f i r s t  and the 
smallest  contr ibutor  l a s t  i n  some more o r  less democratic way. 
Hanging on is  not encouraged, The Ceylon Medical ~ o u r n a l  
spec i f i e s  t h a t  "authorship should be l imited t o  d i r e c t  
pa r t i c ipan t s ;  technical  ass i s tance  can be acknowledged a s  a 
footnote M .9 

A ' pos t s c r i p t '  i s  occasionally added when some important new 
mater ia l  has turned up between the  wri t ing of the  paper and i ts 
publication.  The pos t sc r ip t  is usual ly  placed a t  the  end of the 
paper before t he  'acknowledgements' sec t ion  o r  the  'references'  
section.  

Journals d i f f e r  i n  t h e i r  p r ac t i c e  of providing ins t ruc t ions  t o  
contributors.  Some journals provides none. I have found none 
i n  such i s sues  a s  I have seen of some l o c a l  s c i e n t i f i c  journals 
such a s  Agricul tura l  Engineering. It may be t h a t  t h i s  type of 
journal  c a t e r s  t o  the needs of a spec ia l i sed  professional  body 
whose members know a l l  about s c i e n t i f i c  papers and pre fe r  t o  
publish abroad when occasion a r i s e s .  The e d i t o r s  then have t o  
beg f o r  papers an$ f a r  be i t  from them t o  try t o  i n s t ruc t  t h e i r  
wri ters .  Examples of spec ia l i sed  soc ie ty  journals are:- 

Agricul tura l  Engineering, t he  journal  of the  Agricultural  
Engineering Society of S r i  Lanka, which consisted of some 
30 members when vol.1, no.1 appeared i n  July  1977. 
Engineer, the  journal  of t h e  I n s t i t u t i o n  of Engineers, S r i  
Lanka, begun i n  1973. The e d i t o r  wrote: "Past experience 
has shown tha t  i t  requ i res  personal inducement t o  get  one 
t o  put down one's thoughts and experiences on paper. 
Therefore, we request  t he  sen ior  engineers i n  charge of 
various departments, both i n  t h e  public and pr ivate  
s ec to r s ,  t o  encourage t h e  younger engineers i n  t h e i r  
charge t o  write up f o r  pub l ic r~ t ion  ~ t w  i ~ ~ t t ? r t ? ~ t i ~ ~ g  wark 
they have bee11 engaged on, f o r  the  benef i t  of  tile others. 
We a l s o  appeal t o  those eminent men who have h i t he r to  been 
publishing t h e i r  work i n  reputed foreign journals only, to  
publish some of t h e i r  work i n  our l o c a l  journals,  too. It 
i s  hoped t h a t  a s  momentum is  gathered, i t  w i l l  keep 
r o l l i n g  on without much proddingW.l3 
Jalavrudhi,  journal  of t h e  I r r i g a t i o n  Department, 
primarily f o r  engineers i n  t he  I r r i g a t i o n  Department and 
;elated organisations.  The e d i t o r  woos potent ia l  
contributors:-  "Have you come across  a pecul iar  problem 
i n  design, o r  const ruct ion which you have solved 
successful ly ,  o r  not found a solut ion? Have you devised a 
design method which you think other  engineers w i l l  benefi t  
by knowing? The Edi tor  is in t e r e s t ed  i n  you".17 
(The ceylon Journal of Sciehce did not beg. It chose t o  
w a i t  u n t i l  enough papers turned up t o  f i l l  an issue.  



Publication was therefore irregular but this was accepted 
as being inevitable). 
Journal of the National Agricultural Society of Ceylon. 
Journal of the Sri Lanka Meteorological Society. 
Tappos, published by the Technologists' Association of 
Pulp and Paper of Sri Lanka. 

Another reason for dispensing with a statement of guidelines is 
the variety of disciplines which may be entertained by a 
journal. "The Ancient Ceylon being a journal to which papers 
are contributed by various writers within and outside the 
Department of Archaeology, it is not possible to adhere to a 
uniform method of editing, presentation of notes, variation of 
types, method of reference, etc. Consequently each paper in 
this issue appears as prepared by the authorl'.l The first issue 
of the Journal of the Ceylon Branch of the Royal Asiatic Society 
contained a fine piece of encouragement to enthusiasts:- "And if 
there is any one who would willingly come forward as the friend 
of the Society, but is un~cquainted with the technicalities of 
science and the set words of art, I say, let him lay these 
aside, as David did the amour of Saul, and let him send his 
communications in the way he is most familar withU.l8 The 
Tropical Agriculturist, which gives no directions to authors, 
used to state that it "en.ioys a world-wide circulation. It is 
the premier Journal on -,Tropical Agriculture and reaches all 
classes of agriculturists". 30 

Freedom of speech is highly valued but it has its limitations. 
A journal that is run from a government department may feel 
obliged to point out that statements which go contrary to 
government policy may need to be screened. Thus the Sri Lanka 
Forester, which is the journal of the Forest Department, warned 
that "criticisms of Government policy or other Government 
Departments will not be published without the prior approval of 
the Secretary, Ministry of Agriculture & ~ands".28 The Sri 
Lanka Forester is also unique in that each issue carries a 
quotation from the Buddha:- "The forest is a peculiar organism 
of unlimited kindness and benevolence that l n ~ k e v  no demands for 
its sustenance and extends generously the products of its life 
activity: it affords protection to all beings, offering shade 
even to the axeman who destroys it". 

Some journals publish a detailed set of instructions to 
contributors. A journal that is sure of its clients may afford 
to lay down detailed rules, and it may provide for contingencies 
by putting in a saving clause that non-conformist authors who 
have otherwise some merit may still be accommodated withbut 
forcing the editor to engage himself in prolonged negotiations 
and correspondence or to re-write the paper himself. The 
Journal of the National Science Council of Sri Lanka gives four 
pages of 'instructions to contriP#tors1 in each of its 
half-yearly issues. It says: "The following pattern is 



suggested for Research Papers: (a) Introduction (b) Experimental 
(c) Results (d) Discussion (e) Conclusions (f) Acknowledgements 
(g) References. In many cases, two of sections (b) (c) and (d) 
can be combined". The Journal even numbers the sections in the 
papers which it prints: 1. Introduction; 2. Experimental; 3. 
Results; 4. Discussion; 5. Conclusions. The sections on 
Acknowledgements and References are not numbered. The Journal 
does not mean to apply such a mould to all research papers. 
Thus it publishes mathematical papers whose sections typically 
are : Introduction, Statement of Theorem, Proofs. 
Acknowledgements and References are not numbered. The Journal 
of Rubber Research Institute of Sri Lanka gives two-and-a-half 
pages of guidelines for authors. 

What can he done to overcome the disadvantages of editorial 
over-prescription of format and style for scientific papers on 
the one hand and under-prescription on the other? The 
disadvantages of over-prescription are those of the Procrustean 
bed, of Hyperion to a Satyr, and of a Voice in the Wilderness. 
The disadvantages of under-prescription are that novitiates may 
feel lost while the veterans may give headaches to the editor. 
One Lankan editor wailed: "The editor's task is not an easy 
one. His work is often exasperating and only occasionally 
exhilarating9'.2 Perhaps a solution is to produce a guide 
booklet which would describe standards as well as acceptable 
variants. There are many works of international standard which 
deal with scientific and technical ~ritin~.4,12,~5 ~ 2 1 ~ 2 5  The 
UNISIST document Guidelines for editors of scientific and 
technical journals31 is excellent; it is compact and yet full of 
examples.-" The proceedings of the present seminar will have 
material that is specially relevant to Sri Lanka. Perhaps we 
could add to it an annotated list of Lankan scientific and 
technical journals. This section may need frequent revision 
because the journal scene is kaleidoscopic: many journals die 
young. The dead or hibernating list includes the Bulletin of 
the Ceylon Institute of Scientific & Industrial Research, Ceylon 
Journal of science, section 14; (meteorology), F (chemistry, 
physics and mathematics), G (anthropology, archaeology, 
ethnology), H (engineering), 
K (geography, geology and mineralogy), 8a Gazette of the 
Peradeniya medical school, Journal of the Ceylon Institute of 
Architects, Orchidologia zeylanica, State engineer, and a whole 
lot of Sinhala and Tamil journals. Even Gupta gaveshana, a 
journal on astrology, sorcery and talismanic rituals has 
perished. 14 
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INTERNATIONAL STANDARDS, QUANTITIES AND UNITS, SYMBOLS, 
TERMINOLOGY AND NOMENCLATURE FOR USE IN TECHNICAL WRITING 

B.S.P. MENDIS 
Assistant Director, Bureau of Ceylon Standards, Colombo 3 

1 Introduction 

Scientific papers, reports, and journals form one of the major 
sources of scientific and technical information and many centres 
exist for their widespread dissemination. The growth in volume 
and use of published technical information has necessitated the 
adoption of standard practices that will aid in their 
interpretation and understanding and will facilitate their 
processing through information systems. 

The purpose of this paper is to provide information to those 
concerned with scientific and technical writing (authors and 
editors), on international standards and other relevant aspects 
which have gained acceptance at international level, covering 
quantities, units, symbols, terminology and nomenclature. 

The International Organization for Standardization (ISO) which 
is the recognized international agency for the development of 
international standards, has published several international 
standards in this field. Special mention is made of the 
following international standards. 

IS0 31 - Quantities, unifs and symbols (parts 0 to 13) 

IS0 1000 - S I  units and recomrnendat;all for the use of their 
mcl t i p l e :3  and cert:ii rl other u n i t s  . 

IS0 5966 - Docurnentation - Plsesentutj o:l of Scie ,tific reports. 

The Bureau of Ceylon Standards has published the following 
standards based on IS0 71 and IS0 1000. 

21.9 83 : 1975 - Rules for the use of SI units. 
CS 84 : 1969 - Basic quantities and u n i t v  of SI. 

(parts 0 to 7). 



2 Quantities and Units 

Physical quantity, unit and numerical values 

Physical quantities are used for the quantitative descrip-,ion of 
physical phenomena. Quantities may be grouped together into 
categories of quantities 7-hich are mutually comparable. 
Lengths, diameters, distances, heights, wavelengths, would 
constitute one category. If a particular quantity out of such 
category is chosen as a reference quantity called the Unit, then 
any other quantity from this category can be expressed in terms 
of this unit, as a product of this unit and a number. 

Example : 
The ~aveler~gth of one of the sodium lines is = 5L89~x10'7m 
where, 

is the symbol for the physical quantity:wavelength, 
m is ihe symbol for the unit length:metre, 

5 896 x 10-7 is the numerical value of the wavelength 
expressed in metres. 

We can write this as 
Physical quantity = numerical value x unit. 

2.2 Equations between quantities 

Two or more physical qualltities canrlot be added or subtracted 
~~lnless they belong io the same ca;ega;y nf mutually comparable 
quantities. 

Physical quantities are multiplie? ci fiikided by one arlothe~ 
according to the rules of algebre- 

Physical quantities are related to one anothel- through equations 
that express laws of nature and/or define qew qu~ntities, 

Example : 
A simple equation between quantities is 

v = l/t --------------- (1) 
in which letter symbols denote the totality of paysical 
quantities (i.e. numerical value x unit)" 'This IS ii:$ependent 
of the choice of units. 

Where, 
1 is the distance travelled by a particle in unifcrm motion in a 
time interval t 

and 
v is the velocity of the par'cicle 

if 1 = 6 m  
t = 2 s  

then y = I  = G  = 3 m / s  

t 2 s  



Ilowever, if we choose kilometre per hour, metres and seconds as 
units for velocity, length and time, we derive the following 
equation between numerical values. 

( v ) ~ / ~  = 3.6 (t>s ------------- (2 )  

The number 3.6 results from the particular units chosen. 
(1) is an equation between physical quantities indepenr'ent of 
the choice of units. (2) is an equation between numerical 
values which is no longer independent of the choice of units. 
In equations between numerical values the urits used should 
always be indicated. Equation (1) is preferred and (2) is not 
recommended for use. 

2.3 Unit systems 

Units for physical quantities may be chosen arbitrarily, but 
making an independent choice of a unit for ezch quantity would 
lead to the appearance of additional numerical factors in the 
equation between numerical values. 

In practice it is more convenient to choose a system of uni~s in 
such a way that equations between numerical values have exac:ly 
the same form (including the numerical factors), as the 
corresponding equations between the quantities A unit system 
defined in this way is called coherent with respect to the 
system of quantities and equations in question< 

The International Systeill of Units, SI (fnw the French System 
International d'unites) is sl~cb 2 system- 

2.4 SI Units 

This system includes three classes of unics - 
Base ~1ni ts 
Supplementary units 
Derived uni ~s 

which together for~n the cohcrrnt vyslern of $1 unit;: 

BASE UNITS 

length 
mass 
t ~ m e  
clectrrc current 
thermodynamic 
terr7erature 
aniount of substa.lce 
I U ~ I ~ O U S  ~ntensl fv  

Name of 
base unit 

metre 
kilogram 
second 
ampere 

ke lv~n 
rnole 
candela 

Unit 
symbol 



UPPL EMEN rA R Y UNIT J 

Narne of Unrr 
supplementary symbol 
: I l t  

plane angle iadlan rad 
soltd angle steradian S i  

DERIVED UNITS 

Units for other physical quantities may be expressed in terms of 
the base units. 

Examples : 

Quant~ty 

\!el?ci.y 
angular veioc~ty 
force 
energy 
entropy 
electric potential 
perrnlttlvlty 
rnagnetlc flux 
i l lumlnanct 
nlolar entropy 
Faraday constan 
relat~ve densrry 

Symbol for SI u n ~ t  expressed 117 

terms of the 7 base unifs 
(and the supplementary units 
In sorne cases) 

m!s 
s - :  cr rad!s 
kg mls2  
kg m2Is2 
kg.r i i?/ ( s 2 . K !  

kg m'/(sS-A) 
A; sV/'(kg.m31 

kg m ~ , ' i s ~ - A )  
cif s i  I?$ 
kg m<''is' K rrlol) 

A sirriol 
1 

For some derived units, special names and symbols hale  been 
adopted. A list of such units is given in Anne:: i 

SI PREFIXES 

In order to a v o l d  lurge or n l  n~imeri~~l v:ilues, decirn:iI 
multiple8 a n d  submu1 t i p l e u  of' t11c ST I L -  :lt3.(J.e?ci uo  t11,> 
coherent systen! within the f rarnework of the I~ltern~tional System 
of Units. 

Factor Preflx 

exa 
peta 
tera 

gig8 
mega 
kilo 
hecto 
deca 
deci 
centi 
milli 
micro 
nano 
pico 
fernto 
atto 

Symbol 



2.5 Recommendations f o r  w r i t i n g  S I  u n i t s .  

2.5.1 Unit symbols should be w r i t t e n  a f t e r  t h e  complete 
numerical va lue ,  l eav ing  a space  between the  numerical va lue  and 
t h e  u n i t  symbol. 

2.5.2 The symbol of a p r e f i x  i s  considered t o  be combined wi th  
t h e  s i n g l e  u n i t  symbol t o  which i t  i s  d i r e c t l y  a t t ached ,  forming 
with i t  a new symbol. Symbol f o r  p r e f i x e s  should be w r i t t e n  
without  space  between the  symbol f o r  t h e  p r e f i x  and the  symbol 
f o r  t h e  u n i t .  

2.5.3 P r e f i x e s  should n o t  be ;bed i n  ccinbination. 
P 

2.5.4 Unit symbols should remain unaltez-ed i n  t he  p l u r a l '  

2.5.5 Unit s y r r ~ ~ o l s  should be w r i t t e n  without  a f i n a l  f u l l  s t o p  
except  f o r  normal punctua t ion  ( a t  t h e  end of a s en tence ) .  

2.5.6 Unit  symbols should g e n e r a l l y  be w r i t t e n  i n  lower case  
l e t t e r s  except  -chat t h e  f i r s t  l e t t e r  is w r i t t e n  I n  upper case  
when t h e  name 3f t h e  u r i "  i s  der ived  from a proper  name. 
Ampere - A ,  Kelvin - K 

2.5.7 Symbols f o r  u n i t s  a r e  used only  i n  conjunct ion with 
numbers. Otherwise the  name of t h e  u n i t  should be s p e l ~ e f  out .  
Eg. 10 cm2 a few square  cen t ime t r e s .  

2.5.8 When a compound u n i t  is  formed by m u l t i p l i c a t i o n  05  two - 
o r  more u n i t s  t h i s  may be w r i t t e n  a s  

NOTE - Th- l a s t  form may a l s o  be w r i t t e n  wi thout  space piovided 
t h a t  s p e c i a l  c a r e  i s  taken  when the  symbol f o r  one o f  t he  u n i t s  
is  t h e  same a s  ,:he symbol f o r  a p r e f i x .  

Example : r r ~ N  mon:i roil.litiewton :lrid 11ot 111etr.c: ~ltr.wton- 

2.5.9 When a compound u n i t  i s  farmed by d l v i s l o n .  t he  d i v i s i o n  
may be . l r i t t e n  i n  ?ns of t h e  fol lo17ing ways 

2.5.10 The internationally ~ e c o g l l i z e d  symbol f o r  the  l i t r e  1s 
1. It is o f t e n  d l f f i c -  ! t and sometimes impossible  t o  



distinguish between the letter 1 and numeral 1. In contexts 
where this can lead to confusion or misunderstanding it is 
advisable to spell out litre in full rather than use its 
symbol. The letter symbol L has also been tentatively accepted 
for the unit litre. 

For further details o ~ i  SI units, International Standard iSO 1000 
should be consulted, 

7. SYMBOLS 

7.1 Symbols for physical quantities 

Recommended symbols for physical quantities are contained in 
International Standard IS0 31, which has been issued in several 
parts dealing with quantities and units in various fields of 
science and technology. A complete list of parts of IS0 31 is 
given in Annex 2. 

These normally consists of single letters of the Latin or Greek 
alphabet, sometimes with subscripts or other modifying signs, 
which are used to represent the quantities concerned, especially 
in equations showing relations between them. 

Examples : 
electric current at -cine t ........... It 
heat capacity at constant pressure.. .C2 
pressure at different locations ...... PL,P2,P? 
heat capacity at constant pressure ...cp,~ 

of substance B 

Letters used for this purpose whether Latin or Greek, zapital or 
lower case are to be printed in Italic (sloping) type 

A oelec ~ e d  l l s ~  of ~nteznc~tlonnlly recommended (150 31) symbols 
for physical quantltles, extracted from Bi.it,sh Standard BS 
1991: Part 1 is given in Annex 3 

3.2 Unit symbols 

Standardized symbols for SI unils a;e indlcaied under section 
2.4. SI units with their multiples ani si~bmultipleg are 
recommended for use. There are certain units outside the XI 
which are used in science and technology. Symbols for these 
units have gained wide acceptance throughout international 
science and unnecessary deviation from them should be avoided. 
A selected list of unit symbols extracted from BS 1991:Part 1 is 
given in Annex 4. 



3.3 Symbols d e n o t i n g  mathemat ica l  o p e r a t o r s  and c o n s t a n t s  

S t a n d a r d i z e d  symbols f o r  mathematical o p e r a t o r s  and c o n s t a n t s  
have 3een  covered i n  IS0  31 P a r t s  11 and 12. A s e l e c t e d  l i s t  o f  
t h e s e  symbols e x t r a c t e d  f rom BS 1991:Par t  1 i s  gixren i n  Annex 5. 

3.4 Decimal marker  

I n  t h e  m a t t e r  o f  d e c i a a l  marker i t  h a s  n o t  y e t  proved p o s s i b l e  
t o  a c h i e v e  e f f e c t i v e  i n t e r n a t i o n a l  s t a n d a r f i z a t i o n .  European 
and many o t h e r  c o u n t r i e s  u s e  t h e  comma a s  t h e  decimal  marker. 
IS0 a l s o  u s e s  comma as  t h e  dec imal  marker.  U K ,  USA a r d  o t h e r  
Engl i sh -speak ing  c o u n t r i e s  u s e  t h e  p o i n t  as t h e  decimal  marker. 
To improve t h e  p o s s i b i l i t y  o f  e v e n t u a l  i n t e r n a t i o n a l  
h a r m o n i z a t i o n  i t  i s  recommended t h a t  when t h e  po inC i s  used an 
E n g l i s h  t e x t  i t  shou ld  be p l a c e d  on t h e  b a s e  l i n e .  

It i s  recommended t h a t  t o  f a c i l i t a t e  t h e  r e a d i n g  o f  numbers 
c o n s i s t i n g  o f  more t h a n  f o u r  d i g i t s  on e i t h e r  s i d e  o f  t h e  
dec imal  marker ,  t h e s e  numbers may be s e p a r a t e d  i n t o  groups  of 
t h r e e  c o u n t i n g  from t h e  dec imal  s i g n  towards  t h e  l e f t  and t h e  
r i g h t .  The g roups  s h c u l d  be s e p a r a t e d  by a  s m a l l  space  bu t  
n e v e r  by a  comma o r  a p o i n t ,  T h i s  w i l l  l e a d  t o  confus ion .  

Example : 
The number 8.572,Gr74 would be r e a d  a x  

8 572 674 x i n  E n g l i s h  s p e a k i n g  c o u n t r i e s  
8 532 674 x 10-7 i n  o t h e r  c o u n t r i e s .  

T h i s  number shou ld  be w r i t t e n  as 
8.532 674 

3.5 Symbols f o r  Chemical Elements  

Symbols f o r  chemica l  e lements  ha7.e been standarc7ized by t h e  
I n t e r n a t i o n a l  Union of Rlre and Rpp1iec"lh~rnis t  ty  ( IUYAC) Th1.j 
list i s  cont; t~ineti  i n  I:;O 5 1  P a r t  t i  L O X  

The Fol lowing recommendations have been made w i t h  regard  t o  
t h e s e  symbols:  
Symbols f o r  chemica l  e lements  shou ld  be w r i t t e n  i n  roman 
( u p r i g h t )  t y p e .  The synnbol. 2s not fo l lowed  by a f u l l  s t 3 p .  

The a t t a c h e d  s u b s c r i p t s  o r  s u p e r s c r i p t s  s p e c i f y i n g  a  n u c l i f l e  o r  
molecule  s h o u l d  have t h e  f o l l o w i n g  meanings and p o s i t i o n s :  

The nuc leon  number (mass number) o f  a  n u c l i d e  i s  shown a s  a l e f t  
s u p e r s c r i p t ,  f o r  example 

1 4 ~  



The number o f  atoms of a  n u c l i d e  i n  a  molecule  i s  shown i n  the  
r i g h t  s u b s c r i p t  p o s i t i o n ,  f o r  example 

The p r o t o n  number rnay be i n d i c a t e d  i n  t h e  l e f t  s u b s c r i p t  
p o s i t i o n ,  f o r  example 

If n e c e s s a r y  a s t a t e  of i ~ n ~ z a t i o n  o r  a n  e x c i t e d  s t e t e  may be 
i n d i c a t e d  i n  t h e  r i g h c  s u p e r s c r i p t  p o s i t i o n  

Examples : 
S t a t e  o f  i o n i z a t i o n  : 

E l e c t r o n i c  e x c i t e d  s t a t e  ~ e * ,  NO* 

Nuc lea r  e x c i t e d  s t a t e  : l l O A g *  olS llOagm 

4 TERMINOLOGY AND NORENCLATURE 

S t a n d a r d i z e d  t e rmino logy  and r u l e s  f o r  nomenc la tu re  i n  d i f f e r e n t  
f i e l d s  and d i s c i p l i n e s  hdve been e s t a b l i s h e d  by recognized  
international b o d i e s  r e s p o n s i b l e  f o r  v ~ r i o u s  d i s c i p l i n e s  of 
s c i e n c e  and t echnology  There  a r e  s e v e r a l  I n t e r n a t i o c a l  
S t a n d a r d s  on t e rmino logy  and n0me::clature c o v e r i n g  s p e c i f i c  
f i e l d s  o f  s c i e n c e  and t echnology .  These have been p repared  by 
v a r i o u s  t e c h n i c a l  commit tees  of t h e  TSO- A l l s t  o f  t h e s e  cannot  
be g i v e n  I n  t h i s  paper .  For  d e t a i l s  :he c a t a l o g u e  of 
I n t e r n a t i o n a l  S t a n d a r d s  shou ld  be z o n s u l t e d  Terminology and 
nomenc la tu re  used i n  s c i e n t i f i c  p a p e r s  and j o u r n a l s  shou ld  be 
t h o s e  - - h i c h  have gnined wcceqtance I n  t h e  p n r t ~ c u l a r  f l e l d  o f  
s c i e n c e  o r  kochrio ogy < i ~ l c i  such  tt?r.~i. :  arid syrubo1.i w i l l  h e  re:tdily 
unders tood  by t h e  expec ted  reudt:rulllp. Specific re fe renca t ;  
c a n n o t  be g l v e n  i n  t h l s  paper  f o r  t h e  purpose .  Every e d i t o r  
rnust be f a m i l i a r  w i t h  t h e  terrniriology and r u l e s  of ilornenclnture 
p e r t a i n i n g  t o  h i s  p a r t i c u l a r  field of s c i e n c e  

5 USE OF ABBREVIATIONS 

A b b r e v i a t i o n s  a r e  used i n  t e x t  t o  a v o i d  t h e  t e d i o u s  r e p e t i t i o n  
of e x p r e s s i o n  i n  f u l l .  Each a b b r e v i a t i o n  ' s  normal ly  fol lowed 
by a p o i n t  t o  i n d i c a t e  t h a t  i t  s t a n d s  f 3 ~ -  a word, bu t  i n  
c o n t e x t s  i n  which t h e  a b b r e v i a t i o n  i s  s o  f a m i l i a r  a s  t o  make 
such a n  i n d i c a t i o n  s u p e r f l u o u s ,  t h e  p o i n t s  may be omi t t ed .  When 
a n  a b b r e v i a t e d  term i s  f i rs t  used i n  t e x t  i t  is  a d v i s a b l e  f o r  
c l a r i t y  t o  g i v e  t h e  name of t h e  t e rm f i r s t  fo l lowed  by i t s  
a b b r e v i a t i o n  i n  p a r e n t h e s i s .  
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ANNEX 1 
DERIVED SI U N I T S  

Derived SI units with special names accepted 
for the sake of safeguarding human health 

Quantity I Symbol 

Special 
name 

of derived 
SI uni t  

Quant i ty 

act~vcty (of a 
r a d ~ o n u c l ~ d ~ l  

Expressed in terms 
of base or supple. 
mentary SI  units 

or i n  terms o f  other 
derived Sl units 

trequency 
I 

H ?  i 1 Hz = 1 s-1 

force tlewton I N 1  1 N . 1 ky,m/s2 

pressure, stress 1 pascal Pa i 1 Pa - 1 Nlm2 

energy, work. ! joule , 
quanti!y of heat i I 

power 1 watt 
I 

Special 
I name  
of derived 

I 
J , 1 J 7  1 N m  

i 
W i W i  l J i :  

I 
absorbed dose, 1 9raV 
specrf~c enerqy I 
~rnparted, 

Gy i Gy ' Jikg 
I 

kerrna 
I 

Symbol  

c'ectric charc 3, i coulomb 
quantity of elecrr~c~ty 1 I 1 1 C 7 1 A s  

I 

electr~c potential, , volt 1 Y I V - I J I L  
potentcal difference, I 
lenston, eleclro- 
motlve force I I i 
eirctrc capar~tance 1 farad F 1 1 = i C / V  

electr~c resisls~ce ' ohm Q 1 < 2 = 1 V 1 A  
i 

electric conductance slemens I S !  1 S - 1 0 "  

Expressed i n  
terms of base 

units or 
SI unit 

I 
hecquerel I Bq 

1 

dbsorbed dose 4ndt.x I 

de r~ved  SI unlts 

1 Bq - 1 s ' 

5v  dvsc equ~valonl 

flux of magnetic 
induct~on, magnetic 

1 Sv t J/kg stever I 

weber Wt, / 1 Wb 2 1 V , s  

I 
1 ( 1 1  a 1 W b , n i  

flux 

magnetlc f h ~ x  I Iesla 
tknsity, magnetic 
1nduc:l Ion 

tnductance 1 henry 

Cdsius temperature clegrcc: 
1 Celsttls 

l t ~ n ~ ~ r ~ c ~ i ~ ~ .  ;lily 
I 

I~ I I I~~I I  

~ I l u~n~n i l r~ce  Iu): 

H 

O C  

11r1 

Ix 

1 H 1 Wb//-. 

1 "C = 1 K 

I 1 11rl 1 : cti sr 

I l x  I Irn, n:' 
3 



ANNEX 2 
LIST OF INTERNATIONAL AND NATIONAL STANDARDS 

ON QUANTITIES,UNITS AND SYMBOLS 

I n t e r n a t i o n a l  S t a n d a r d s  

IS0 31 : Q u a n t i t i e s  U n i t s  and Symbols. 

P a r t  0 : 

P a r t  1 : 
P a r t  2 : 
P a r t  3 : 
P a r t  4 : 
P a r t  5 : 
P a r t  6 : 

P a r t  7 : 
P a r t  8 : 

P a r t  9 : 
P a r t  10: 

P a r t  11 : 

P a r t  12: 
P a r t  13: 

G e n e r a l  p r i n c i p l e s  concern ing  q u a n t i t i e s ,  u n i t s  
and symbols. 
q u a n t i t i e s  and u n i t s  o f  s p a c e  and t ime.  
Q u a n t i t i e s  and u n i t s  o f  p e r i o d i c  and r e l a t e d  phenomena. 
Q u a n t i t i e s  and u n i t s  o f  mechanics. 
Q u a n t i t i e s  and u n i t s  o f  heat. 
Q u a n t i t i e s  and u n i t s  o f  e l e c t *  i c i t y  and magnetism. 
Q u a n t i t i e s  and u n i t s  o f  l i g h t  and r e l a t e d  e l e c t r o -  
magnet ic  r a d i a t i o n s .  
Q u a n t i t i e s  and u n i t s  of  a c o u s t i c s .  
Q u a n t i t i e s  and u n i t s  of p h y s i c a l  chemis t ry  and 
molecu la r  p h y s i c s ,  
Q u a n t i t i e s  and u n i t s  o f  a tomic  and n u c l e a r  phys ics .  
Q u a n t i t i e s  and u n i t s  o f  n u c l e a r  r e a c t i o n s  and 
i o n i z i n g  r a d i a t i o n s .  
Mathemat ica l  s i g n s  and symbols for u s e  i n  t h e  
p h y s i c a l  s c i e n c e s  and t echno logy  
Dimens ion less  pa ramete r s .  
Q u a n t i t i e s  and u n i t s  of  s o l i d  s t a te  p h y s i c s .  

IS0  1000 : SI u n i t s  and recommendations f o r  t h e  use o f  t h e i r  
m u l t i p l e s  and c e r t a i n  o t h e r  u n i t s .  

S r i  Lanka S t a n d a r d s  - - 
SLS 83:1975 R u l e s  f o r  t h e  u s e  o f  u n i t s  o f  t h e  i n t e r n a t i o n a l  system 

o f  u n i t s ,  and s e l e c t i o n  o f  t h e  d e c i m a l  m u l t i p l e s  and 
s u b - m u l t i p l e s  o f  the S.I. u n i t s  ( 1 s t  r e v i s i o n ) .  

SLS 84: 1969 Basic q u a n t i t i e s  and  u n i t s  o f  S.1. 
( P a r t  1 t o  P a r t  4 )  

B r i t i s h  S t a n d a r d s  - ----- - - 
BS 1991 : L e t t e r  Symbols, Signs and Abbrev ia t ions ,  

P a r t  1 : G e n e r a l  
P a r t  2 : Chemical  e n g i n e e r i ~ ~ g ,  nuclear science and a p p l i e d  

c h e m i s t r y  
P a r t  3 : F l u i d  mechanics 
P a r t  4 : S t r u c t u r e s ,  m a t e r i a l s  and soil mechanics 
P a r t  5 : Applied thermod:ynarnics. 
P a r t  6 : E l e c t r i c a l  s c i e n c e  and e n g i n e e r i n g .  



ANNEX 3 
RECOMMENDED SYMBOLS FOR P H Y S I C A L  QUANTITIES 

S!n>bol\ for ph)\lcaI quantil~ez are normally \ ~ n f l c -  
l c~ le r  +)mhol\ 01 the Lal ln o r  Greek alphaher, capilnl' 
and louer case. arid ;!re to be printed in  ~taltc (sloptng) 
~ y p  without ;I full point. I n  order to  n b t a ~ n  add~tlon;~l 
I lcx~h~l i ty ,  capital letter5 may be used as varlants for 
loucr case Ic~rcr \ ,  and vtcc versa, ir no amb~jiulty 
irriwc. Vector propertiec !hat quantrtirs may have are 
not ~ndicatcd tn the s! mbols shown here. (For  recom- 
mendalions on the ute of special founts. e.g. hold filcc 
and wns w r i f  type. sce \cctlon one, ( I )  ) 
Where two or  more symt)ols, separa~cd hy comliia\. 
are given !'or a quantity. thew are allernatt\c\ for 
~ r h i c h  no prcferencc I \  exprewed: where tut ,  \ucli 
\gmhol\ ;trc \cpar;rlcd hy .I t l o ~ l c d  Ilnc. ~ h ( > \ c  11) rhc 
l c l i  arc prclcrrcd 

I. GmeraI conslanl~" 

grJ\ilallon;ll con~1.1n: 

\ p c d  01' e leclrorn;~gnrl~i u a \  :r 
Ill a v;lcuurl> 

c lemenl~rv clrargr (o f  jvt,lr)n) 

rc\t ma\\ of r lcclron 

l'lanck con\l;lnr 

ICIII'I!~ 

11151 .111~1 .  .1l011~' 1),11!1 

:.?lglll 

breadth 

radru+ 

dtamr!cr 

ilrea. area o i  \urfacc 

bolume 

angle, pl;tnc 

angle. solid 

rcclangular coordinate\ 

\pherlcal coord~na~c \  

cyl~ndrrcal coord~n;ilc\ 

generalired coordinate 

lime I 

per~od ( l ime o f  onc cyclc) T 

l lme conrlant (o f  ;in cxponenr~ally 
varying qunnlity) T 

frequency I,. f 

rcitarronal frequency (numher o f  
rotations rn unit Ilnle) I !  

'~npular rrequcncy w 

~ ~ ; ~ v c l c n ~ l  h I 

;ctto~u;rtlolr Icngrh ( o i  .III c\pon- 
en~lal ly deraying qui111trty) 

wavcnumher ( I /A). 
circular wavcnurnhc.r ( 2 x 0 )  
beloc~ry 

anpular bclc~' i ty 

accclcration 

iiripular accclerat~oli 
l , ~ , t l  . ~ ~ ~ r l r ~ n l ~ , ~ ~ i  0 1  i r w  1.111 

(Idlll(~11lp L'<~t) i i l t . l l l  

I<>g;~r~thn~rc Jecrcnicnl 

:Ittcnuation cocfliocnl 

phahc coelficlcnt 
pl-opaiytlolt ~ o c l l l ~ ~ c l ~ l  (3 $.j/il 





6. I .ight and othcr electromagnetic radiation 

\O I I:. rlrc ..lll\e syrnh<~l is t,l'ccn LIWJ f ~ ~ r  J pair o f c ( ~ r r ~ ~ p o ~ ~ < l ~ n g  
I~~nirr~oits and r ; ~ d i a ~ ~ t  qrcan~~lics. Suh%rip~s L for luminous and 
c fi)r rodtanr 1113) bc L I S C ' ~  WIIC'II  it i\ I ICCC~. \~ I~Y 10 distingu~si~ 
rlrcw y~c;rntirtc~. 

Quantity Symbol 

I .ight 

qui~ntit! o f  light. lunlinous energ! 

luminous i lux 
lumtnouc intcnhily 

1umin:incc 

lurn inou~ cmittance. exiiancc 

illuniinance (illumination : 
11 hsorp~ion factor 

reflection Sactor 

transmission faclor 

linear absorption coeficie~it 
refri~ctivc index 

Radiation (other than light) 

radiant energy @ 
radiant power (radiant Hux) (P 
radiant intensity I 
radiance 1. 
radiant cmittancc 

irradiancc 

7. Thermodynamics 

teniperature, thermodynamic 

tcrnperature. common 

quantity of heat 
work 

entrap) 

specific cntropy 

Helmholt/ I'unction. (fret. energy) 
\ncofic. ~ ~ r i r n h o l l /  f'unction 

cnthiilp! 

jpccilic cnth;tlpy 

(;~hh\ funclion 

specilic Gibbs function 

heat capacity 

\pecific heat capacity 
hpecilic heat capacity at constant 

pressure 
\pecific heat capacity at constant 

volunlc 

T 
0. t 

Q . .  . f /  

W . .  . n. 

! 1. 

Quantity 

ratio (.,/cV 

coefficient 0 1 '  thcr-ma1 expan5ion. 
li~:car 

c~oefiicient o f  thermal expansion. 
cubic 

thermal conductivity 
thermal transmittance* 
Joule-Thomson coefficient 

8. Physisal chemistry 

atomic number, proton number 

relative atomic ma\s ('atomic 
weight') 

relative moleculi~r maw 
('molecular weight') 

number o f  molecules 

amount o f  substance 

stoichiometric number 

degree o f  dissocii~t~on 

mole fraction .Y 

niolecular concentration of  
component X CX 

concentration? 1, 

concentration o f  suhst;~ncc X ( . , .  IS] 
nlolali lyt 

surface conc'entriition 

equilibrium constant 

rate constant (01' reaction) 

activation energy (o f  reaction) 

niean free path 

diffusion coefficient 

osmotic pressure 

chcmical potenti;rl 

absolute activrtj 

relative activity 

act iv i~y coefficierit (rnolc fraction 
basis) 

iictivity coefficient (molal~ty 
basis) 

osmotic coe!Tici~'~it 

cli.*r.gc number of' 1011 

clcctrolytic conductivity 

molar conductance 
transport number 
electromotive force o f  voltaic ceil 

electrolytic polari~ation, 
overpotential 

rn ..IL P ctrokinetic potential 

'. Hcat flow rate divided hy area and overall len~pcrature dilference. 

i- .A~nounr of .iolute dividcd hy volunie of solulion. 

; Amount of solutc dividcd by Inass ol'solvcnt. 



L I S T  OF SELECTED U N I T  SYMBOLS 

'Thc f o l l o u i n ~  l15t h;rs hccn selcctcd to intcl ~ h c  broad 
rcqutremcnt:, 01' uwrs of t h ~ s  starltlard. Not all these 
units arc recommcndcd t'or continued u:,c. Man? arc 
oh.iolcsccnt and a few tiearly obsolcrt.: the pul-po\c 
here is t o  show their col-rrct letrcr s>mlmIs. 

SI units, which with their multiples and suhn~ultiplcs 
are specially recommended for use. are indicateil by 
plus signs ( + )  a t  the left-hand side of the table. 
For information on SI units and t h e ~ r  usc 13s 3763 
and PD 5686 should be consulted. 

The list is not extended to include compound or  
prefixed unit symbols, except t'or a few particulitr 
examples. Reference should be made to BS 350 : 
Part I for definitive o r  quantitative information on 
most of the units listed and I'or euamplc~ of widely 
used unit symbols for cotnpound unlts. 
Symbols for units should bc printed in romali (uprighl) 
type and should remain unaltered in the plural. They 
should be written without a full point. Almost without 
exception the unit symbols shown here are inter- 
nationally standardized. and deviations are not 
recomtnendcd 

Symbols for the prefixes to provide decimal rnuitiple 
and submultiples of SI and othcr metric unit5 arc 
listed at the end of thi4 Schedule. 

Unit 
-- -- 

+metre 
+micronletre* 

I~npstrijtn 
l l , ~ ~ l l  ( ~ P c  W ~ ~ t l O l l  4)llC'. 1P:tge 2 )  
Iijot 

! a-c3 
1 1 1 l l ~ ~ ~  

;rslronomical unit 
parsec 

tcquare metre (similarly I'or square 
c~entimetre, etc.) 

;! 1.L' 
t r c - ~ . i ; ~ r c  

xqu;lrc ~ n c h  (\itl~ilal I! li>r squiirc 
ti)ot, elc.) 

square mrlc 
ci1l3tc irietre (sirnilirrl!, "w CUII IC  

ccn~inictrc. ctc.)  
1 1 1  r.c, (UY t 'cllon one. n;tgc 2 )  
c ~ b i c  i n c h  (\imil;trly f c ~ r -  c~ibic  foot^ 

c(c . )  

g;lllo!l 
+\ccond (of 11rnc) 

~iiinutc (of t ime)  

hour 
day 
!car 
degrce. ~ninutc. secotid (of :tngic) 

+radian 

Symbol 

111 

!ltn 
A 
I l l  

1.1 

\"I 
n1ilc 
AU.? 

PC 

m2 
;I 

l > < l  

1111 

1 1 2 l I i ~ '  

I11 ' 
I 

i n '  

pill 
, 
tuiti 
Ir 
d 
;I 
8 r n  

rad 

, I!II\ rcfc15 to tllc ~ t a t u t c  I I I I ~  ( : ?60  yd) I c)r [ l i ~  I I I ~ C I ~ ~ [ I O I ~ . I ~  naulicdl ~iiilc ( l 8 ~ Z  1111 llicrc I\ 110 C Cil'M-ap!>io<,cc! t i n i t  S ~ I ~ I ~ ~ O ] ,  ~ L I I  

IS0 indicatc -11 ni~lc' as an abbl-oiation. 
Not  i n r c ~ . n n l i t ~ n ~ l l y  .;t:tndi\rtlired. Soinctii~ics U A  i \ used. 



C nit Syn~bol 

revolution pcr minute (simil;trly 
pcr wcond, e1c.1 riniin* 

gal ( l L.I~!s', used l o r  ;icccleration 
of frce fall) 

+kilopra~n 
+gram 
+megagram 

tonne+ 
unified ;ttomic mass unit 
pound 
grain 
ounce (avoirdupois) 
hundredweight 

Gal 
kg 

g 
Me 
I 

u 
Ib 

gr 
02 

cwt 

ton ton 
+newton N 

dyne dyn 
kilogram-force: (\imilarly for 

gram-lbrce, etc.) k gf 
poundal pd 1 
pound-forcc (similarly for ouncc- 

force, etc.) Ibf 
+pascal ( 1 Nim?) Pit 

bar (10s Pa) bar $ 
atmosphere, technical*' 
millimetre o f  mercury 

(conventional) 
tor? 

at 

mmHg 
Torr 

+pascal seco~ld P;I s 

poisc P 
+metre squared pcr second m'/s 

stokes St 
+joule J 

erg erg 

Fornlcrly shown as revlmil~ in Rritish Staodartls. Thc cyn~ho l  r 
i s  11ow hc-ing indicated by IEC for 'revolution'. 

: In <icrmany. the kilogram-forcc i* nanwil tllc kilopontl (with 
\ymbol kp). 

t 'llic i~itcr~iationillly rccogliircd unit symbol I'or thC hor IF Ihc 
u m c  ;I\ thc unit name. and consqilcntly rnbar is thc symbol 
ftrr millibar Howc\er, in rnetcorology. mb i s  commonly uscd 
fc)r millibar. 

T hc ~~utt~lurc l  atmo\phere (symbol atm) should not be regarl~ccl 
t)r used a\ ;I un~t. but as a reference pressure. 

l ;ltm 101 325 Pa ( 760 mmHgto wlthtn I part In 7 r I@) 
1 at 1 Lpflcm' 98 066.5 Pa 

I Tcrrr I nimHg I~I wathin I R?rt in 7 IW 

Unit 
- - - - . - . - - . - - . - - . . 

kilowatt hour 
electronvolt 
foot pound-force 
calorie 
British thermal unit 

+watt 
horsepower* 
bolt ampere 
reactivc volt anlpere ( v i r )  

Trrr~peroturr 11nit.v-i- 

+kelvin 
degree Celsius+ 
degree Fahrenheit 
degree Rankine 

.+coulomb 
tampere 
+volt 
+ohm 
+siemens 
tfilrild 
+henry 
twebcr 
ttcsla 

+candcl;i 
t lu~ncn 
+lux 
t mole 
t becqucrel9 
curie 

.+gray 
radl. 
rontgen 
deci bcl tt  
nepertt 
hydrogcn ion cxponent t+ 

Symbol 
. . - - - - -. -. . . - - . 

kW h 
eV 
ft Ibf 
cal 
Rtu 
W 

h P 
V A 
va I,? 

. . - . - - - 

Thi~, refers to the horsepower traditionally uscd in thic country 
and now obsolescent. I t  docs not rch.:r to the 'nletric horse- 
power'. another t r b s o k n t  unit I I ~  on the ctwtincnl or 
t ' i~~.opc: li jr thc metric horscpowcr thc ryo~hgrl '<:V' is crrnrc- 
linics uwd in France. ;rnd 'PS' in Ctcrliii~~iy. 

i Thc s)mbolx for these units arc now al>plic;~blc 11) both 
rcentp(,rurrcrce and rc,t~tpcrrrrro~, clil/c,~z.~tc.c* or. otfrrrcti. hcl~c.i. I he 
qu,~nt/fy conccrnctl nr~Js to bc \c.p;~ratcly \lalcd i f  i t  is I~I~I 
clear from the contcxt. The use ~)l"dcg'. i.c. dcgli. dcgc'. dcgF:. 
tlegR. specially to signify tcmpcr;liurc dilkrcncc or intcrv;ll. 
is no longer recon,nicndcd, 
: Widely but incorrectly described i t \  'Co~tiyrade'. 
5 For activity of r;rdic-nuclide, nuclear tr;~tisliwtnatinns per ~r t : i t  tiille 

1 B q  I s - !  I c'j 3.7 , l0l" Bq 
: For absorbed dosc of ionuing radiation 

1 Gy - I J/kg 
C For absorbed dou: of  oni iring rcrtlietion 

I rad . 10 ' Jlkg I() 2 <iy 
** The.symbol rd may be used whcncvcr confusion with the 

symbol for the radian (angular measure) appears possible. 
+t Listed here for cc~n%enlnr.. though not classifiable as unit< in 

the accepted SCIIW. 



ANNEX 5 
RECOMMENDED SYMBOLS FOR MATHEMAT I CAL 

OPERATORS AND CONSTANTS 

I n  thrs schedule, symbols for grneral constants and 
funct~onal operators are pr~rl tcd in  upright !ypc, : ~ n d  
for var~ablcs In  \loping type Wherc two or more 
symbols. separated by comm.ls. are glven for a quantily. 
these are alternatrvcs between which no preferencc is 
expressed. Where hyinbols arc separi~tcd hy a c1011c.d 
h e ,  those l o  the left are prcierred. 

- _  - _  - - 

Tarn Symbol 

- 

brackcts I I ( )  11 
(Pnnters d c u r ~ h e  [ ] as br ~ ~ k e t s .  
( 1 as braces dnd ( ) dS 

parentheses) 

plus t 
minu, - 
plus or  minus 
a m u l ~ ~ p l i e d  by hb 

1s equal to =, 

i\ cqual by dc l i~ l i t lon to 

ts not equal l o  + 
I\ identical with 1 

corrc\p,~nd\ 0 

I\ approxirnat~,l) equal to . . 
IS asymptot~c;tll! equal to': Y 

i\ proport~onit l  11). varies d~rccrly 
as s 

- - . .  

l'erm Symbol 

-- - 

ant~logari thm an t~ log  

cxponent~al function of x exp .u, ex  

factorial n )I 

binomtal coefficient, 
p !  ( n  P I !  

ratio o f  circumference to  
diameter o f  clrclc n 

tr~gonornetric (circular) 
functions o r  y sin y. cos y, tan 

COSCC y, SCC y,  Cot Y 

inverse trigonometric functions 

o f  y arcsin y, arccos y 

arctan y, arccosec J' 

hyperboltc functions of y sinh y, cosh J' 

tanh y, cosech y 

sech y, coth J 

inverse hyperbolic functions o f  y arsinh y, arcoa:~ ). 

artanh y. arcosech J. 

cnrscch !I, arcoth I' 

function o f  .v [(x). ff.r). ctc 

increment or  finite diffcrcnce 
operator A. 6 

differential coefficient of Y with dv, dy,dr, D~ 
respect to x d r 

I\ grcatcr th;~n > 
dificrential cocfficicnt, nth d " ' '  d"y/drh,  D"!, 

< P' 
1s less than 

1s cqunl to  or greater than dtffcrential cwfficient, partial 'Y 2,,/iix, D,I 
15 equal l o  or  le\5 than s a r. 

I\ n ~ t ~ c h  p a r e r  ~ h a n  C intrglal IIC I. w ~ i h  rcrpctl lo  4 .  

I, n ~ u c h  lc\r than .z 
I1 111<1cOn1lc 1 I ,I\ parallel ro 

prrpend~cular 10 L h 

l ~ m i t  o f  y 1im.y i r o m -  :arc, u h J I ( 11  

approaches o -r a 

~ n l i n ~ l y  01 around 3 clo\cd contour 1, d \  
sun1 o f  z 
product o f  I1 complex. operator sat~\f!lnp lllr 

cqu;ttton~! I 0 1 I 
q u a r e  root o f  x d.r, \ ' .  \ I "  

~ 1 ,  .\I1' 
real part o i  colnplc\ n u m k ~  1 Kc. : 

cube root o f  x 
e imaginary par1 I I ~  : 1111 : 

b a x  o f  natural logar~thms 

logarithm o f  .Y to h i ~ ~  a log. v ml>tlulus o f  1 I - I  
natural logarithm o f  .\ In 1, lop. i argument o f  : ,,,g I 

common logarithm o f  r lg  .r, Loglo .V 

b ~ n a r y  logarithm of r Ib s, log* .V 

Hcrc, ,, .ln,j h rcprcsen~ p h t ~ l ~ ~ l  algsbr.,l, quanilitrr I.g,r i l ~  ~~iull~plziatcon nl lri.li., rrr~~lit,~.r\ r c 1: l  4 anif 567 N. ~ l t c  I , r rn~ 

1 2 1  J , :h7 8 allauld tx urr.d b l > r  ihr ,l~w.sr,n r la l r l  nu~,,i.cr\ ~ h c  i\,rnl\ 

I?: 4 - 7 8 ,  I 5h7 K I I l . 4  .. l(h7 $ 1  &>hl 121 41561 R L  ,lrv .<l i  i d ~ i l  
Sh7 8 

Vult lpl~t [(on and dt\l\t,>n of unl! \,n>hol~ J i e  rreaicd on pagc 2 
t Or a n )  01 !he other ft,rnl< i h o u ~ !  nhovr l'or tnulllpl\ Ing ( I  and 1) I 

: TIlu qbrnbul - is rrcquclrtly urcd In ~ h r  C K  lo nican -I \  a\?n~ptc,l~cally cquai l o .  L ~ ' W L . L ~  In t . ,~n~~R. i~~. i l  I t l ,<~pc, in  :,nJ I ~ . I I I ~  ( l t l ~ c t  

~<,uni~ lc \  II has !he rncanmy 'ii pr<>l,ori,<rnal 1, ; .  s tne:inirlg rc<onl i~~cnded hv 140  



- - - -- - - - - - . - - - - - . - - -- 

Term S) mbul 

- - -- - - - - - - - - - - - - -. - - - 

complex conjugate of r :* (The aster~sk 1s 

part of the symbol) 

bector A o r a , B o r b  

unit vector, typical examples of e,, e,,  e z  

magnitude of vector (Alor  A.jBj or B 

scalar product A S  

vector product A A B , A  . B 

n 
ditrerential vector opcr;itor, nabla V, - av 
gradient of 4 
divergence of A 

curl of A 

Laplacian of 4 
second order tensors 

dyadic product of vectors 

contracted product of vector with 
tensor 

contracted product of two tensors 

doubly contracted (scalar) 
product of two tensors , 

average of several values of .r 

V 4, grad 4 
V .  A,div A 

V A A,VXA,  

curl A, rot A 

'<I 2 4 

S or s, T or t 

A S  

standard deviation (for a 
population) o 

\t;indard drviittion (for :I wmplr I .I 

number in a sample I I  

correlation coefficient (f'or i. 

population) 11 

correlation coefficient (for ; 
sample) I 

range 

probability 



HOW TO WRITE A SCIENTIFIC PAPER FOR PUBLICATION 

0. S. PERIES 
D i r e c t o r ,  Rubber Research I n s t i t u t e  7f S r i  Lanka, Agalawatte 

I n t r o d u c t i o n  

A S c i e n t i f i c  paper  i n  f a c t  i s  a  r e p o r t  which desc r ibes  o r i g i n a l  
r e s e a r c h  c a r r i e d  ou t  on any p a r t i c u l a r  sub jec t .  It  i s  w r i t t e n  
t o  be publ i shed  i n  a  Jou rna l  and t h e r e f o r e  must be presented i n  
a  s p e c i a l  manner. The broad concepts  of how t o  w r i t e  f o r  
p u b l i c a t i o n  have been developed over  t h e  years .  I n  a d d i t i o n  t o  
t h e s e  b a s i c  requi rements ,  which a r e  s i m i l a r  f o r  a l l  s c i e n t i f i c  
J o u r n a l s ,  each o f  them u s u a l l y  has  i t s  own "house s t y l e "  which 
i t  f avour s ,  eg. i n  t h e  p r e s e n t a t i o n  of t h e  a b s t r a c t ,  summary and 
r e fe rences .  Therefore ,  i t  i s  necessary  t o  keep t o  t h e  format 
r equ i r ed .  

It i s  g e n e r a l l y  accepted t h a t  a  s c i e n t i f i c  paper  should s a t i s y y  
t h r e e  e s s e n t i a l  requirements  : i t  should con ta in  s u f f i c i e n t  
i n fo rma t ion  f o r  a  r eade r  t o  ( a )  a s s e s s  obse rva t ions ,  ( b )  r e p e a t  
t h e  methods used,  and ( c )  e v a l u a t e  t h e  th ink ing  process  t h a t  has  
gone i n t o  t h e  s tudy  and t h e  d i s c u s s i o n  r e s u l t i n g  from i t .  
Debkey  (1976) has pu t  t h i s  ve ry  s u c c i n c t l y :  " the  con ten t s  of a n  
a r t i c l e  should be now, t r u e ,  impor tan t  and comprehensible". 

The a r t  o f  p re sen t ing  a  s c i e n t i f i c  paper  i s  now we l l  developed, 
and each paper  should have i n  p rope r  sec,uence the  fo l lowing  
s e c t i o n s :  T i t l e ,  Abs t r ac t  o r  Summary, In t roduc t ion ,  Ma te r i a l s  
and Methods, Resu l t s ,  Discuss ion ,  Acknowledgements ( i f  any) and 
References.  This  o r d e r  of p r e s e n t a t i o n  i s  now so  we l l  developed 
t h a t  i t  is accepted by a g r e a t  m a j o r i t y  of  Jourrlals publ i sh ing  
s c i e n t i f i c  papers ,  and a l l  new Journa l s  gt.rier!~lly a d o p ;  the same 
sequence a s  i t  i s  q u i t e  l o g i c a l ,  and can  be adopted f o r  any 
d i s c i p l i n e  i n  s c i e n c e ,  whether i t  be Siology,  chemistry,  
economics o r  medicine. 

Day (1979) s t a t e s  t h a t  t h i s  method of r e p o r t i n g  becomes s imple 
and l o g i c a l  when you answer f o u r  ques t ions  i n  order :  ( a )  What 
was t h e  ~ r o b l e m ?  Your answer i s  t h e  I n t r o d u c t i o n  ( b )  How' d id  

A , , -- 

you s tudy  t h e  problem? Your answer i s  t h e  Mate r i a l s  and Methods 
( c )  What were your  f i n d i n g s ?  Your answer i s  t h e  Resu l t s  ( d l  IIow - . , 

do you i n - t e r p r e t  your  r e s u l t s ?  Your answer i s  the  Discussion. 
Then fo l lows  t h e  Acknowledgements, which i s  a  ma t t e r  of cou r t e sy  
and t h e  L i t e r a t u r e  Cited.  

The paper  must be w r i t t e n  i n  good, c l e a r  and e a s i l y  understood 
language. This  i s  most impor tan t ,  a s  good s c i e n t i f i c  work i s  



o f t e n  r e j e c t e d  by j o u r n a l s ,  a s  t h e  r e p o r t s  on t h e  s u b j e c t  a r e  
no t  w r i t t e n  c l e a r l y  so  t h a t  they  can  be e a s i l y  understood,  even 
by t h e  layman. 

The T i t l e  

I: i s  important  t o  accep t  t h a t  you w r i t e  t o  be r ead ;  t he re fo re ,  
from t h e  beginning you must t r y  t o  woo your reader .  Remember 
t h a t  a  g r e a t  number of people w i l l  read t h e  t i t l e  of your paper;  
b u t  on ly  a  few w i l l  read t h e  f u l l  paper ,  and t h a t  on ly  i f  t h e  
r e a d e r ' s  i n t e r e s t  i s  aroused by t h e  t i t l e .  So i t  i s  e s s e n t i a l  
t o  w r i t e  a good t i t l e ,  which can be def ined  a s  " the  fewest 
p o s s i b l e  words t h a t  d e s c r i b e  t h e  c o n t e n t s  of t h e  paper". 

The t i t l e  should g ive  s u f f i c i e n t  d e t a i l  f o r  a person scanning 
t h e  con ten t s  page t o  know whether t h e  paper  w i l l  be of i n t e r e s c  
t o  him, eg. i f  t h e  paper  d e a l s  w i th  a fungus, i t  should g ive  the  
name o f  t h e  organism, what a s p e c t  i s  being s t u d i e d ,  and i f  i t  i s  
a pathogen, what crop was a f f e c t e d .  However, t h e  t i t l e  should 
never  be too  long and should no t  have redundant wolds such a s  
"S tud ie s  on ..." o r  " I n v e s t i g a t i o n s  on ..." obviously the  r e p o r t  
i s  on a  s tudy.  Abbrevia t ions ,  chemical formulae, proprietary 
names o f  drugs and coined words should n o t  be used i n  t i t l e s .  
F i n a l l y  t h e  s e r i e s  t i t l e  eg. "S tud ie s  on head i n j u r i e s  - I ..." 
i s  d e f i n i t e l y  taboo i n  c u r r e n t  j ou rna l s .  

The a b s t r a c t  should no t  exceed 300 words, and should be a  good 
summary of t h e  paper  p re sen ted ,  so  t h a t  t h e  busy reader  can 
dec ide  whether he  should read t h e  whole 2aper.  Ray (1979) has 
desc r ibed  t h e  i d e a l  a b s t r a c t  as one t h a t :  " ( a )  s t a t e s  t h e  
p r i n c i p a l  o b j e c t i v e s  and scope of t h e  i n v e s t i g a t i o n ,  ( b )  
d e s c r i b e s  t h e  methodology employed, ( c )  surnrna~izes t h e  r e s u l t s ,  
and ( d )  s t a t e s  t h e  p r i n c i p l e  conclusions".  

The a b s t r a c t  a s  f a r  a s  p o s s i b l e  should be one paragraph, con ta in  
* n o  in fo rma t ion  t h a t  is n o t  i n  t h e  t e x t  and should n n t  have ~ n y  

l i t e r a t u r e  r e f e rences .  

Wri t ing  t h e  I n t r o d u c t i o n  

The t i t l e  and t h e  a b s t r a c t  of a  paper   re b e s t  prspared  a f t e r  
the  f u l l  paper  i s  w r i t t e n ;  but  you should have L p r o v i s i o n a l  
t i t l e  i n  mind, whi le  wr i t i ng .  



The i n t r o d u c t i o n  is  t h e  f i r s t  p a r t  o f  your  paper  and in t roduces  
t h e  s u b j e c t  t o  t h e  r eade r  by s t a t i n g  t h e  problem t h a t  you have 
s e t  ou t  t o  s tudy .  Then you should d e s c r i b e  the  a v a i l a b l e  
i n fo rma t ion  on t h e  s u b j e c t ,  by reviewing t h e  r e l e v a n t  
l i t e r a t u r e ,  which should be b r i e f  and t o  t he  poin t .  This  i s  
fol lowed by a n  e q u a l l y  b r i e f  r e f e rence  t o  t h e  methods used, 
bea r ing  i n  mind t h a t  a  d e t a i l e d  d e s c r i p t i o n  of t h e  methods i s  t o  
fo l low immediately a f t e r  t h e  i n t r o d u c t i o n .  There must then  be a  
c l e a r  s t a t emen t ,  u s u a l l y  i n  one sen tence ,  t o  e x p l a i n  why you d id  
t h e  work descr ibed .  F i n a l l y ,  you g ive  t h e  p r i n c i p a l  r e s u l t s  of 
t h e  i n v e s t i g a t i o n  a s  c o n c i s e l y  a s  poss ib l e .  

You can s e e  t h a t  eve ry th ing  you have r e f e r r e d  t o  i n  t h e  
i n t r o d u c t i o n  and the  sequence of  p r e s e n t a t i o n  i s  l o g i c a l ,  and 
t h i s  i s  impor tan t  i n  r epo r t ing .  You s t a r t  by d e f i n i n g  t h e  
problem; then  you s t a t e  what i s  a l r e a c y  l~nown about i t  i n  t h e  
l i t e r a t u r e  survey;  n e x t ,  you s a y  how you c a r r i e d  out t he  s tudy ,  
and f i n a l l y  your  r e s u l t s  and obse rva t ions  on them. The essence  
o f  good s c i e n t i f i c  w r i t i n g  i s  s i m p l i c i t y  and a  n a t u r a l  sequence 
o f  even t s ,  descr ibed  i n  t h a t  way. 

Desc r ip t ion  of  Ma te r i a l s  and Methods 

M a t e r i a l s  

Th i s  s e c t i o n  must g i v e  a  f u l l  d e s c r i p t i o n  of t h e  m a t e r i a l s  you 
used and t h e  methods you adopted i n  t h e  s tudy.  The most 
impor tan t  requirement  you must keep i n  mind when wr i t i ng  t h i s  
s e c t i o n  i s  t h a t  i t  should provide enough d e t a i l  f o r  any 
competent worker t o  r e p e a t  your  s tudy.  

The m a t e r i a l s  used should be descr ibed  i n  d e t a i l ,  eg. i f  you 
c a r r i e d  ou t  a s tudy  on coconut s ap ,  where, a t  what time of t he  
day,  and how you c o l l e c t e d  t h e  m a t e r i a l  - how you cu r r i ed  it t o  
t h e  l abo ra to ry :  i n  a  r e f r i g e r a t e d  can o r  thermos f l a s k  o r  i n  a 
t e s t  t ube ,  a f t e r  t rea tment  w i th  a  p r e s e r v a t i v e  - what you d id  
wi th  t h e  s a p  when you brought i t  t o  t h e  l abo ra to ry  - d i d  you 
l e a v e  i t  on a l a b  t a b l e  o r  i n  a  r e f r i g e r a t o r ?  If any chemicals 
were used ,  t h e i r  g rade  and q u a l i t y  must be given. These d e t a i l s  
a r e  e s s e n t i a l  f o r  someone who wishes t o  r epea t  your s t u d i e s ;  a s  
each t r ea tmen t  w i l l  a l t e r  t h e  cond i t i ons  of t h e  experiment. 

The methods a r e  b e s t  desc r ibed  i n  chronologica l  o r d e r ,  a s  they  
were c a r r i e d  out  i n  t h e  l abo ra to ry .  I f  you used a  new method, 
d e s c r i b e  i t  f u l l y ;  but  i f  you used a  modified method, a l r eady  
desc r ibed  by someone e l s e ,  g i v e  t h e  r e f e rence  t o  t h e  e a r l i e r  



work and d e s c r i b e  only  t h e  modifi2aLion f u l l y .  Remember t h e  
important  requirement ,  t o  g ive  enough d e t a i l  t o  enable  someone 
e l s e  t o  r e p e a t  your  s tudy.  

P r e s e n t a t i o n  of R e s u l t s  

Handling d a t a  

Th i s  i s  e s s e n t i a l l y  a  m a t t e r  of p re sen t ing  d a t a .  t h a t  you have 
ob ta ined ,  i n  t h e  b e s t  p o s s i b l e  manner, s o  a s  t o  be meaningful t o  
t h e  r e a d e r  and enab le s  you t o  p r e s e n t  your  own p o i n t  of view t o  
b e s t  e f f e c t .  

You should avoid t h e  common e r r o r  a f  s t a r t i n g  t h e  r e s u l t s  
s e c t i o n ,  by d e s c r i b i n g  t h e  methods you may have l e f t  out by 
e r r o r ,  from t h e  previous  s e c t i o n .  The r e s u l t s  s e c t i o n  m ~ x t  
p r e s e n t  only the  d a t a  you recorded;  bu t  ?ever  any i n t e r p r e t a t i o n  
of  t hose  r e s u l t s  %rhich w i l l  fol low.  

One of t h e  most impor tan t  f a c t o r s  t o  remember he re  i s  t h a t ,  your  
paper  should p r e s e n t  on ly  some of t h e  d a t a  t h a t  you recorded,  
n o t  an  e n d l e s s  succes s ion  of t h e  r e s u l t s  of  hundreds of 
experiments  t h a t  you repea ted .  Therefore ,  t h e  d a t a  should be 
r e p r e s e n t a t i v e  of  t h e  whole and xiever t h e  whole. Thus s e l e c t i o n  
and p r e p a r a t i o n  of t h e  s e l e c t e d  a a t a ,  f o r  p r e s e n t a t i o n  t o  b e s t  
e f f e c t ,  becomes a l l  important .  

Handling numbers 

A l a r g e  s e r i e s  of  numbers can  be  handled i n  s e v e r a l  ways: i n  
Tables ,  Graphs o r  Histograms. I n  t h e  g r e a t  ma jo r i t y  of c a s e s -  
one of  t h e s e  methods should be :j_eltxted and the p r e o e r ~ t a t i o ~ l  o t  
t h e  same d a t a  i n  both a t a b l e  and a graph should be avoided, 
u n l e s s  a s e r i e s  o f  numbers have t o  be presented  t o  make a  very 
impor tan t  p o i n t ,  t h e  t a b l e  t o  show exac t  va lues  and the  graph t o  
show t r ends .  Genera l ly ,  u n r e l a t e d  numbers a r e  b e s t  presented i n  
t a b l e s ,  and i t  i s  impor tan t  t o  ensu re  t h a t  each t a b l e  does no t  
c o n t a i n  such a  l a r g e  number of  f i g u r e s  t h a t  i t  becomes d i f f i c u l t  
f o r  the  most i n t e r e s t e d  r e a d e r  t o  fo l low.  Therefore,  only 
s u f f i c i e n t  d a t a  t o  make t h e  p o i n t  t h a t  you wish t o  make, without  
t i r i n g  ou t  t h e  r e a d e r  should be presented .  

If t h e  d a t a  show pronounced t r e n d s ,  which can  be made i n t o  an 
i n t e r e s t i n g  p i c t u r e ,  c l e a r l y  showing t h e  t r e n d s ,  then  such d a t a  
a r e  b e s t  p resented  i n  a  graph. A r e a d e r  can very e a s i l y  g ra sp  
t h e  s i g n i f i c a n c e  o f  t r e n d s  and r e l c i t i onsh ips  between l i n e s  
p re sen ted  i n  a graph: t h e  v i s u a l  e f f e c t  always has  z g r e a t e r  and 
more immediate impact on t h e  r eade r .  However, t h e  c o s t  of 



p r e p a r a t i o n  and p r i n t i n g  of graphs i s  much h igher  than f o r  
t a b l e s .  Therefore ,  t h e  d e c i s i o n  t o  p re sen t  d a t a  a s  a  graph 
should be c a r e f u l l y  considered.  

Histograms too  have a  h igh  v i s u a l  impact and can be used t o  show 
s i m i l a r i t i e s  and d i f f e r e n c e s  between f i g u r e s  t h a t  do not show 
c l e a r  t r e n d  l i n e s .  However, l i k e  graphs,  his tograms a r e  c o s t l y  
t o  produce, and should be used only  when they  a r e  e s s e n t i a l  t o  
make an  important  po in t .  

The r e s u l t s  should be presented  a s  such,  s h o r t  and sweet,  
wi thout  any f a n f a r e .  If s t a t i s t i c s  a r e  used t o  q u a l i f y  t he  
r e s u l t s ,  they  must be meaningful,  and no t  used merely t o  make 
t h e  r e s u l t s  look more profound. The s impler  t h e  r e s u l t s  and 
t h e i r  message, t h e  c l e a r e r  t h e i r  impact:  always s t r i v e  f o r  
c l a r i t y  and avoid making any i n t e r p r e t a t i o n  of t h e  r e s u l t s  i n  
t h i s  s ec t ion .  

Wri t ing  t h e  Discuss ion  

A l o t  of people can c a r r y  ou t  high q u a l i t y  research  work, 
e s p e c i a l l y  i f  t hey  ape guided and superv ised  by a  competent 
s c i e n t i s t .  However, i t  t a k e s  a  good research  worker t o  
i n t e r p r e t  t h e  s i g n i f i c a n c e  of t h e  r e s u l t s  recorded. Therefore,  
t h e  w r i t e r  always cons ide r s  t h e  Discuss ion  a s  t h e  most important  
p a r t  of a  r e sea rch  paper ,  and t h e  ha rdes t  t o  w r i t e ,  Many papers  
a r e  r e j e c t e d  by t h e  e d i t o r s  of j ou rna l s  because of' f a u l t y  
d i s c u s s i o n s ,  even though t h e  d a t n  presented  i n  t h e  paper may be 
both v a l i d  and i n t e r e s t i n g .  The t r u e  meaning of t h e  d a t a  i n  a  
paper  may be completely m i s i n t e r p r e t e d  i n  t h e  d i scuss ion ,  and 
t h i s  w i l l  a g a i n  r e s u l t  i n  r e j e c t i o n  of t h e  paper. 

This  s e c t i o n  i s  s o  important  t h a t  I should l i k e  t o  quote from 
Day (1979) t h e  e s s e n t i a l  cornpotletits of a yood d i scuss ion ,  which 
he s t a t e s  should: 

"1. Try t o  p r e s e n t  t h e  p r i n c i p l e s ,  r e l a t i o n s h i p s  
and g e n e r a l i z a t i o n  shown by t h e  r e s u l t s .  I n  a - 
good Discuss ion ,  you d i s c u s s ;  but  not  
r e c a p i t u l a t e  t h e  r e s u l t s .  

2. Po in t  ou t  any except ions  o r  any l ack  o f  
c o r r e l a t i o n  and d e f i n e  u n s e t t l e d  po in t s .  

3. Show how your  r e s u l t s  and i n t e r p r e t a t i c ~ s  
agree  ( o r  c o n t r a s t )  w i th  previous ly  published 
work. 

4 Discuss t h e  t h e o r e t i c a l  imp l i ca t ions  qf yqur 



work, a s  we l l  a s  any p o s s i b l e  p r a c t i c a l  
a p p l i c a t i o n s .  

5 t S t a t e  your  conclus ions  a s  c l e a r l y  a s  
poss ib l e .  

6. Summarize your  evidence f o r  each  conclusion^" 

B r i e f l y  s t a t e d ,  t h e  purpose of t h e  d i s c u s s i o n  i s  t o  inform the  
r e a d e r  how you i n t e r p r e t  t h e  r e s u l t s ,  and what you th ink  of 
t h e i r  s i g n i f i c a n c e .  To do t h i s  s u c c e s s f u l l y ,  t h e  w r i t e r  must be 
widely read  on t h e  s u b j e c t  on which he has  worked, and have a 
nimble mind t h a t  recognizes  t h e  r e l a t i o n s h i p  of  d i f f e r e n t  p ieces  
of  in format ion .  The' d i s c u s s i o n s  should end wi th  a summary 
g i v i n g  t h e  s i g n i f i c a n c e  o f  t h e  f u l l  s tudy .  
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I t  i s  necessary  and c o r r e c t  t o  l i s t  o n l y  p u b l i s h e d  refersu.es. 
which have a  s i g n i f i c a n t  bea r ing  on your work. References t o  
unpublished d a t a ,  pe r sona l  communications and o t h e r  m a t e r i a l  
need no t  be l i s t e d  i n  t h i s  s e c t i o n .  

There a r e  s e v e r a l  methods of  w r i t i n g  t h e  l ist  of  r e f e rences ;  a l l  
J o u r n a l s  have t h e i r  own s t y l e  and i t  i s  e s s e n t i a l  t o  adhere t o  
t h e  requirements  given.  The most favoured s t y l e  of l i s t i n g  
r e f e r e n c e s  i s  t h e  Harvard system, where t h e  name of t h e  au tho r  
i s  g i v e n  f i rs t ,  followed by h i s  i n i t i a l s ,  then  t h e  y e a r  of 
p u b l i c a t i o n s ,  i n  b racke t s ;  next  comes t h e  f u l l  t i t l e  of t h e  
paper ,  t h e  name of t h e  Jou rna l  i n  which t h e  paper  i s  publ i shed ,  
i t s  volume number and t h e  number of  t h e  f i r s t  and l a s t  page on 
which ihe paper  i s  publ ished.  Many jou rna l s  u se  the  
a b b r e v i a t i o n s  provided by t h e  World L i s t  o f  Abbreviat ions f o r  
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The p r e f e r e n c e  o f  v a r i o u s  J o u r n a l s  f o r  a  p a r t i c u l a r  s t y l e  o f  
p r e s e n t i n g  t h e  l i t e r a t u r e  c i t e d ,  makes i t  e s s e n t i a l  f o r  t h e  
w r i t e r  t o  r e f e r  t o  a  r e c e n t  i s s u e  o f  t h e  J o u r n a l  he  wishes  t o  
w r i t e  f o r ,  n o t  o n l y  f o r  t h e  "house s t y l e "  f o r  r e f e r e n c e s ;  b u t  
f o r  g e n e r a l  i n f o r m a t i o n  on t h e  s t y l e  o f  p r e s e n t i n g  t h e  f u l l  
paper .  A l l  J o u r n a l s  a l m o s t  i n v a r i a b l y  p u b l i s h  a  n o t e  on: 
" I n s t r u c t i o n s  f o r  C o n t r i b u t o r s "  a t  l e a s t  once a y e a r  i n  t h e i r  
J o u r n a l ,  g i v i n g  c l e a r ,  d e t a i l e d  a d v i c e  on how t h e y  r e q u i r e  t h e i r  
p a p e r s  t o  be p repared  f o r  p u b l i c a t i o n .  

U s e f u l  P o i n t s  

I. It i s  always a d v i s a b l e  t o  s tar t  w r i t i n g  t h e  paper  q u i t e  
e a r l y .  T h i s  w i l l  n o t  o n l y  e n a b l e  you t o  w r i t e  when t h e  m a t e r i a l  
i s  s t i l l  f r e s h  i n  you mind, b u t  a l l o w  you t ime t o  r e p e a t  
exper iments  where t h e  d a t a  are  n o t  up t o  t h e  r e q u i r e d  s t a n d a r d  
f o r  w r i t i n g  up. 

2. W r i t e  i n  v e r y  s i m p l e  E n g l i s h ,  s o  t h a t  everybody w i l l  
unders tand  what you wish  t o  say .  T h e r e f o r e  w r i t e  " f i n d  o u t "  
i n s t e a d  o f  " a s c e r t a i n " ;  "do" i n s t e a d  o f  "perform"; and make 
e v e r y t h i n g  e l s e  e q u a l l y  s imple .  

3. W r i t e  i n  t h e  p a s t  t e n s e ,  a f t e r  a l l  you a r e  r e p o r t f n g  work 
that h a s  been completed.  

4 Do n o t  s t r i v e  ha rd  and w r i t e  i n  t h e  p a s s i v e  v o i c e ,  i t  i s  n o t  
a cr ime t o  s a y :  "we d i d  t h i s  and we found t h a t " .  More and more 
j o u r n a l s  a r e  encourag ing  t h e  method of  d i r e c t  r e p o r t i n g ,  i n s t e a d  
o f  t h e  o l d  s t y l e  o f :  "it was found t h a t " .  The same goes  f o r  
w r i t i n g  i n  t h e  a b s t r a c t .  

5. P u t  y o u r  manuscr ip t  a s i d e  f o r  2-3 weeks a f t e r  w r i t i n g  it, 
t h e n  read  i t   gain. You w i l l  be amazed tit tlie c o r r e c t i o n s  you 
f~trve t o  rnllkt?. 

6. I t  i s  v e r y  u s e f u l  t o  r e q u e s t  a c o l l e a g u e  t o  read yollr 
m a n u s c r i p t ,  and d i s c u s s  h i s  s u g g e s t i o n s  wi th  him. I f  t h i s  ;s 
done i t  i s  i m p o r t a n t  t o  remember t h a t  n o t h i n g  your  c o l l e a g u e  
s a y s  o r  s u g g e s t s  s h o u l d  e v e r  be m i s i n t e r p r e t e d  ns d e s t r u c t i v e  
c r i t i c i s m .  

7 .  Check and re-check t h a t  t h e  v e r b s  a g r e e  w i t h  t h e  s u b j e c t s  i n  
y o u r  w r i t i n g .  Disagreement i n  t h i s  i s  a common e r r o r  and i t  can  
e a s i l y  happen. 

8. Wri te  t h e  A b s t r a c t  and T i t l e  a f t e r  w r i t i n g  t h e  f u l l  t e x t ;  
b u t  do have a t e n t a t i v e  t i t l e  i n  mind w h i l e  w r i t i n g  t h e  paper.  
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PRESENTATION OF ILLUSTRATIONS IN SCIENTIFIC PAPERS 

C.L.V. Jayatilleke 
Professor of Mechanical Engineering, Fcculty of Engineering 
University of Peradeniya, Peradeniya. 

Introduction 

Illustrations are unavoidable in scientific flapers. They make 
the communication easier and more effective from the standpoint 
of the author. Although many authors are aware of the effect of 
an illustration on the reader and the intricacies of how it is 
made to appear on the printed page, it is the editor's 
responsibility to ensure that each illustration conforms to a 
number of important criteria. 

Whilst the purpose and arrangement of an illustration may be 
patently clear to the author, a reader may find it otherwise. 
Hence the editor must primarily safeguard the reader's 
interests. In doing so he may find it necessary to give 
guidance to authors through general instructions and specific 
comments. 

It is my intention to increase your general awareness of various 
aspects of the illustration of scientific papers. In this 
presentation, greater emphasis will be placed on the 
communication of information to the reader. The material is 
arranged in confom.ity with the sequence of steps or stages 
through which an illustration passes. These stages may be 
broadly identified as: identification of need and conception; 
selection of type and content; organizing of information and 
design; execution; reproduction; acceptance and use by render. 

The Criteria 

Relevance to the paper is the first criterion. In the contert 
of a scientific paper, an illustration is an abstraction and has 
no standing of its own. If it is not an integral part of the 
message you want to convey, it is best to leave an illustration 
out, because too much information could bu as bad as too little 
of it. 

An illustration should be appropriate. There are instances when 
a free-hand drawn line diagram is more appropriate than a 
photograph for conveying a specific idea. 



Both the  space i n  a  j ou rna l  and t h e  method of reproduct ion  can 
be expensive,  o r  even p r o h i b i t i v e .  Hence cos t - e f f ec t iveness  may 
even o v e r r i d e  c o n s i d e r a t i o n s  of app ropr i a t enes s .  

The convenience of the  r e a d e r  i s  a  c r i t e r i o n  t h a t  w i l l  determine 
t h e  arrangement of a g iven  i l l u s t r a t i o n  es wel l  a s  i ts  s e t t i n g  
w i t h i n  t h e  t e x t .  

Consis tency refers  t o  t h e  u se  of convent ions,  symbols, 
l e t t e r i n g ,  nomenclature and a b b r e v i a t i o n s ,  and s t y l e .  

C l a r i t y  of an  i l l u s t r a t i o n  i s  a n  impor tan t  cons ide ra t ion  because 
i t  i s  an  i n t e g r a l  p a r t  o f  a s c i e n t i f i c  communication. Some 
methods o f  reproduct ion  can  l e a d  t o  a  l o s s  of c l a r i t y ,  and t h e  
e d i t o r  has  t o  be mindful  of  t h i s  when assess i .ng  t h e  s u i t a b i l i t y  
o f  a n  i l l u s t r a t i o n .  

Appearance has  t o  do wi th  both tha  i n t e r n a l  arrangement of 
d e t a i l s  w i th in  a n  i i l u s t r a t i o n  and i t s  v i s u a l  r e l a t i o n s h i p  t o  
t h e  r e s t  o f  t h e  corit.:~:ts o f  the page on which i t  i s  placed.  
Neatness,  good choi?e  of l e t t e r i n g  and l a y o u t ,  and t h e  c a r e  and 
competence appl ied  dur ing  a l l  a s p e c t s  o f  t he  reprographic  
p roces s  a f f e c t  t h e  3ppearance. 

Q u a l i t y  o f  an i l l u s t r a t i o n  i s  something t h a t  i s  d i f f i c u l t  t o  
d e f i n e ,  but i s  e a s i l y  r ecogn izab le  and is  something the  reader  
w i l l  n a t u r a l l y  respond to .  

Types of i l l u s t r a t i o n s  

I l l u s t r a t i o n s  can be c l a s s i f i e d  broadly  under t h r e e  c a t e g o r i e s ,  
namely: l i n e  i l l u s t r a t i o n s  of diagrams; shaded and t i n t e d  
i l l u s t r a t i o n s ;  and photographs. This  c l a s s i f i c a t i o n  i s  based on 
the  method of  p repa ra t ion  o f  the i l l u s t r a t i o n ,  and a l s o  has  a  
hear ing  on the  e f f e c t i v e n e s s  of communication and c o s t  of 
p r i n t i n g .  The k i2ds  o f  i l l u s t r a t i o n  t h a t  belong t o  each 
ca tegory  are a s  fo l lows:  

Line i l l u s t r a t i o n s :  
graphs 
c h a r t s  and nornogrmns 
diagrams 
views 
drawings 
ske t ches  

Shaded and t i n t e d  i l l u s t r a t i o n s :  
p i c t o r i a l  views 
s e c t i o n a l  views 
c h a r t s  



Pho;ographs: 
Monochrome ( u s u a l l y  black-and-white) 
Colour 

The c l a s s i f i c a t i o n  g i v e n  above i s  a v e r y  broad one. The names 
a r e  sometimes used i n t e r c h a n g e a b l y -  b ~ t  f o r  t h e  purpose  o f  o u r  
d i s c u s s i o n  we s h a l l  u s e  them i n  a manner g i v e n  i n  t h e  n e x t  
s e c t i o n .  

Graphs 

Graphs a r e  t h e  most cornmoil i l l u s t r a t i o n s  used i n  s c i c q t i f i c  
l i t e r a t u r e .  E i t h e r  raw d a t a  o r  p r o c e s s e d  d a t a  may be p r e s e n t e d  
th rough  g r a p h s .  The p l o t t i n g  o f  p o i n t s  i s  f i r s t  done 
c o n v e n i e n t l y  on a  g r a p h  paper .  When p r e p a r i n g  a  g raph  f o r  
i n c l u s i o n  i n  a  p a p e r ,  i t  i s  n c t  n e c e s s a r y  t o  have t h e  g r i d  o f  
f i n e  l i n e s  u s u a l l y  found on t h e  g raph  p a p e r ;  t h i s  g r i d  may even 
impede e f f e c t i v e  comnunicat ion.  Only t h e  main g r i d  l i n e s  a r e  
n e c e s s a r y ;  sometimes the g r i d  l i n e s  a r e  omi t t ed  a l t o g e t h e r  ( s e e  
~ i g . 1 )  

Good g r a p h  p l o t t i n g  depends on s e v e r a l  m a t t e r s :  t h e  cho ice  o f  
v a r i a b l e s ;  sys tem o f  p l o t t i n g ;  s c a l e s  u s e d ;  t i t l e ;  a x i s  l a b e l s ;  
and s t y l e  and t e c h n i q u e  o f  p l o t t i n g .  

The c h o i c e  o f  v a r i a b l e s  i s  d i c t a t e d  u s u a l l y  by t h e  needs  o f  t h e  
u s e r .  V a r i a b l e s  c a n  be c l a s s i f i e d  under  d imens iona l  v a r i a b l e s  
( s u c h  a s  h e i g h t ,  s p e e d )  and non-dimensional  v a r i a b l e s  ( s u c h  a s  
e f f i c i e n c y ,  Mach number). The u s e  o f  d imens iona l  v a r i a b l e s  
e n a b l e  t h e  r e a d e r  t o  make d i r e c t  u s e  o f  a  g raph ;  whereas  t h e  u s e  
o f  non-dimensional  v a r i a b l e s  p e r m i t  wider  g e n e r a l i z a t i o n  o f  t h e  
r e s u l t s .  

The g e n e r a l  r u l e  abou t  p l o t t i n g  o f  g r a p h s  i s  t h a t  t h e  v e r t i c a l  
i i x i s  c o r r e s p o n d s  t o  tilt) clepentfon t v : l~ . inblr  :111tl t r l t .  h o ~ i  ~ , o n t : ? l  
t ix i s  c o r r e s p o n d s  t o  t h e  independen t  v u r i ~ b l e .  However, i t  1s 
n o t  a lways s i m p l e  t o  d e c i d e  w h i c h  o f  a g i v e n  p ~ i r  o f  v r t r i a b l e s  
i s  t h e  independen t  v a r i a b l e .  Sometimes t h e  needs  o f  t h e  u s e r  
may compel u s  t o  p l o t  t h e  i n d e p e n d e n t  v a r i a b l e  o f  an exper iment  
a l o n g  t h e  v e r t i c a l  axis. 

I f  e i t h e r  o r  b o t h  a x e s  a r e  used t o  r e p r e s e n t  mole t h a n  on? 
v a r i a b l e ,  t h e  a x i s  r e p r e s e n t i n g  t h e  s m a l l e r  number o f  v a r i a b l e s  
i s  p l a c e d  h o r i z o n t a l l y .  

Logar i thmic  p l o t t i n g  i s  u s e f u l  when d e a l i n g  w i t h  v a r i a b l e s  
h a v i n g  wide r a n g e s  o f  magni tude.  I f  t h e  r e l a t i v e  change i n  
magni tude o f  one v a r i a b l e  i s  f a r  more r a p i d  t h a n  t h a t  of t h e  
o t h e r ,  i t  may be u s e f u l  t o  p l o t  t h e  fo rmer  on a l o g a r i t h m i c  
s c a l e  and t h e  l a t t e r  on a  l i n e a r  s c a l e .  Log- l inear  g raph  paper  
i s  a v a i l a b l e .  



ol__U-~_j I I I La- 

'50 'GO '70 
Yea I- 

Pluure 2 



Logar i thmic  p l o t t i n g  i s  n o t  t h e  o n l y  way t o  d e a l  w i t h  p a i r s  of 
v a r i a b l e s  h a v i n g  ranges  o f  s m a l l  and l a r g e  magni tudes .  L inear  
p l o t t i n g  d i f f e r e n t  s c a l e s  o v e r  d i f f e r e n t  r a n g e s  i s  a  u s e f u l  
method. Th is  i s  p a r t i c u l a r l y  u s e f u l  i f  you need t o  show on t h e  
same graph  t h e  behav iour  o f  t h e  dependent  v a r i a b l e  o v e r  two 
d i f f e r e n t  r a n g e s  o f  t h e  independen t  v a r i a b l e  ( s e e  Fig .2) .  

Sometimes i t  i s  n o t  n e c e s s a r y  o r  d e s i r a b l e  t o  p l o t  t h e  g raph  f o r  
t h e  e n t i r e  range  o f  v a l u e s  o f  one o r  b o t h  o f  t h e  v a r i a b l e s ,  
I r r e l e v a n t  p o r t i o n s  o f  a  g r a p h  may be o m i t t e d  where such 
omiss ion  i s  n e c e s s a r y  and t h i s  may be i n d i c a t e d  as i n  Fig.3. 

A s  n o n t e c h n i c a l  r e a d e r s  g e n e r a l l y  f i n d  i t  d i f f i c u l t  t o  i n t e r p r e t  
l o g a r i t h m i c  g r a p h s ,  t h e i r  u s e  s h o u l d  be k e p t  t o  a  minimum i n  
p a p e r s  meant f o r  such  r e a d e r s .  Another danger  i n  l o g a r i t h m i c  
p l o t t i n g  i s  t h a t  i t  can  c o n c e a l  t h e  ' s c a t t e r '  i n  exper imenta l  
d a t a  and g i v e  a l e s s  p r e c i s e  i n t e r p r e t a t i o n  o f  t h e  r e s u l t s .  

The c h o i c e  o f  s c a l e s  o f  a g r a p h  s h o u l d  r e f l e c t  t h e  a c c u r a c y  o f  
p l o t t e d  q u a n t i t i e s  and shou ld  p e r m i t  e a s y  r e a d i n g  o f  v a l u e s  o f f  
i t .  E s p e c i a l l y  i f  raw d a t a  h a s  been p l o t t e d ,  t h e  p r e c i s i o n  wi th  
which v a l u e s  c a n  be r e a d  o f f ,  s h o u l d  match t h e  p r e c i s i o n  wi th  
which t h e  r e a d i n g s  were p o s s i b l e  i n  t h e  e x p e r i m e n t a l  se t -up.  
\?hen t h e  r e a d i n g s  a r e  f a i r l y  p r e c i s e  a l a r g e  s c a l e  .should be 
used and when t h e  e x p e r i m e n t a l  a c c u r a c y  i s  poor  a  s m a l l e r  s c a l e  
should be used.  

The f i n e  g r i d  i n  most g r a p h  p a p e r s  d i v i d e s  each main g r i d  space  
i n t o  t e n  e q u a l  p a r t s .  Thus, c h o o s i r g  s c a l e s  o f  1, 2 ,  5 ,  10 ,  20, 
50, e t c ,  (and 0 .5 ,  0.2, 0.1, 0.05,  0.02,  e t c )  f o r  t h e  v a r i a b l e s  
p e r m i t s  c o n v e n i e n t  r e a d i n g  o f  g raphs .  I f  two v a r i a b l e s  r e l a t e d  
by a  g raph  a r e  o f  t h e  same d imens ion  and a r e  expec ted  t o  have 
s i m i l a r  magni tudes  t h r o u g h o u t ,  t h e  same s c a l e  shou ld  be used f o r  
bo th  axes .  I f  t h e  g r a p h  i s  a  s t r a i g h t  l i n e  o r  a g e n t l e  c u r v e  
t h e n  t h e  s c a l e s  shou ld  be chosen such  t h a t  t h e  s l o p e  o f  t h e  l i n e  
or t h e  mrljor p a r t  of t h e  cur.vt. ::lloultl l i r  b t~ twt \ en  'iiF nntl t>O". 

T h i s  p e r m i t s  maxirnum nccuracy  i n c w l c u l ~ t i n ~ :  t h e  g r r ~ d i r n t s  and 
g i v e s  t h e  g r a p h  a  good appearance .  

Every g raph  shou ld  have a t i t l e  which i s  s u f f i c i e n t l y  
d e s c r i p t i v e  o f  t h e  graph.  If t h e r e  i s  more t h a n  one 
i l l u s t r a t i o n  i n c l u d i n g  g r a p h s ,  e v e r y  i l l u s t r a t i o n  shou ld  be 
g i v e n  a s e r i a l  number f o r  e a s y  r e f e r e n c e .  The r e f e r e n c e  number 
and t i t l e  shou ld  be p l a c e d  a t  t h e  f o o t  of t h e  g raph ,  The same 
remark a p p l i e s  t o  t h e  number and t i t l e  o f  any o t h e r  t y p e  o f  
i l l u s t r a t i o n .  The t i t l e  s h o u l d  n o t  be p laced  w i t h i n  t h e  frame 
o r  box o f  t h e  i l l u s t r a t i o n ,  e x c e p t  where t h e r e  i s  some 
d i f f i c u l t y  i n  p l a c i n g  i t  w i t h i n  t h e  frame. 

Each a x i s  o f  a g r a p h  s h o u l d  be l a b e l l e d  c l e a r l y  and 
p rominen t ly .  T h i s  l a b e l  shou ld  c o n t a i n  t h e  name o f  t h e  v a r i a b l e  
and i ts  u n i t .  A v e r y  c l e a r  and unambiguous s t y l e  o f  l a b e l l i n g  
i s ,  f o r  example, 
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An a u t h o r  rnight p r e f e r  h i s  own s t y l e  o f  l a b e l l i n g  t h e  a x e s  o f  
g r a p h s ;  however, i t  is e s s e n t i a l  t h a t  he  u s e s  i t  c o n s i s t e n t l y  
th roughout  t h e  paper .  

Numerical  v a l u e s  s u p p l i e d  a l o n g  t h e  a x e s  shou ld  be i n t e g e r  
m u l t i p l e s  o f  t h e  s c a l e  used.  There  i s  no need t o  i n s e r t  
n u m e r i c a l  v a l u e s  a t  a l l  p o i n t s  o f  i n t e r s e c t i o n  o f  t h e  a x e s  wi th  
s c a l e  l i n e s .  I n s e r t i n g  n u m e r i c a l  v a l u e s  a t  l o c a t i o n s  o t h e r  t h a n  
t h e  i n t e r s e c t i o n  of a n  a x i s  w i t h  s c a l e  l i n e  shou ld  be avo ided ,  
u n l e s s  t h e  g raph  i s  drawn w i t h o u t  s c a l e  l i n e s .  

ThePe i s  s u f f i c i e n t  l a t i t u d e  w i t h i n  t h e  r u l e s  o f  t e c h n i c a l  
drawing and i l l u s t r a t i o n  f o r  e a c h  a u t h o r  t o  evo lve  h i s  own 
s t y l e .  The i d e a  o f  s t y l e  w i l l  become c l e a r  t o  you i f  you 
compare t h e  s e t s  o f  i l l u s t r a t i o n s  o f  any  i s s u e  o f  a  j o u r n a l .  
S t y l e  c o n c e r n s  t h e  way p o i n t s  a r e  marked, l i n e s  a r e  drawn and 
v a r i o u s  d e t a i l s  a r e  i n s e r t e d .  

P o i n t s  shou ld  be marked p r o m i n e n t l y  and t h e  l i n e s  shou ld  be a t  
leas t  as t h i c k  a s  t h e  f rame l i n e s .  Each set o f  p o i n t s  should  he 
marked w i t h  s i m p l e  symbols o f  un i fo rm s i z e .  The s i z e  o f  t h e s e  
symbols may be chosen s o  as t o  g i v e  a n  i d e a  o f  t h e  p r e c i s i o n  o f  
t h e  v a l u e s  t h a t  have been p l o t t e d .  

The manner o f  drawing a g r a p h i c a l  r e l a t i o n s h i p ,  i . e .  as a smooth 
c u r v e ,  a  s t r a i g h t  l i n e ,  o r  s e v e r a l  s h o r t  l i n e s  l i n k i n g  p a i r s  of 
p o i n t s ,  i s  de te rmined  by t h e  c o n t e x t .  IIowever, c e r t a i n  guide  
l i n e s  may be s t a t e d .  

A t i  l ~ n o  7 u:qtl~i 0111y W I I ~ J I I  kt ?:I i t :  th i i i  tht> 
v a r i a b l e s  are expec,tcc! t o  11~vc.  t i  l i n e a r  rc.1 t i t l u r i n h l p  11 
~ t r a i g h t  l i n e  a l s o  s e r v e s  as ~3 c o n v e n i e n t  b u t  restricted form o f  
c o r r e l a t i o n ,  where t h e  r e s u l t s  j u s t i f y  such l i n e a r i z a t i o n .  The 
~ t r a i g h t  l i n e  r e p r e 3 e n t i n g  a  s e t  of p o i n t s  need n o t  p a s s  tt\rough 
even a s i n g l e  p o i n t  i n  t h e  c a s e  o f  e x p e r i m e n t a l  and s t a t i s t i c a l  
d a t a .  A l i n e  o f  b e s t  f i t  i s  g e n e r a l l y  p r e f e r e d .  

Curves a r e  used when i t  i s  n o t  p o s s i b l e  t o  u s e  a s imple  l i n e a r  
c o r r e l a t i o n .  I n  some c a s e s  t h e  form o f  t h e  c u r v e  is  p r e s c r i b e d  
by t h e o r y ,  and hence c a n  be drawn a c c u r a t e l y .  I n  p r a c t i c e ,  t h e  
c u r v e  o f  b e s t  f i t  is  o f t e n  found by i n s p e c t i o n .  I t  i s  impor tan t  
t h a t  t h e  c u r v e s  a r e  drawn smoothly  and a r e  o f  un i fo rm t h i c k n e s s .  

There  a r e  o f t e n  s i t u a t i o n s  where t h e  a u t h o r  i s  n o t  c e r t a i n  abou t  
t h e  n a t u r e  o f  t h e  c o r r e l a t i o n  and t h e  p o i n t s  on t h e  g raph  f a i l  
t o  i n d i c a t e  i t .  The u s e  of  a c o n t i n u o u s  s t r a i g h t  l i n e  o r  a  
c u r v e  s h o u l d  be avo ided  u n d e r  such  c i r c u m s t a n c e s .  Of ten  t h e  
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p o i n t s  a r e  l e f t  unconnected.  Sometimes s u c c e s i v e  p o i n t s  a r e  
connected by s h o r t  s t r a i g h t  l i n e  segments  t o  i n d i c a t e  t h a t  t h e  
connected p o i n t s  be long  t o  one s e t .  

E x t r a p o l a t i o n  o f  l i n e s  i s  n o t  a  good p r a c t i c e .  I f  a graph i s  
e x t r a p o l a t e d  under  s p e c i a l  c i r c u m a t a n c e s ,  t h e  e x t r a p o l a t e d  
r e g i o n  s h o u l d  be i n d i c a t e d  by t h e  u s e  o f  a broken l i n e .  

Often,  i t  i s  n e c e s s a r y  t o  p l o t  more t h a n  one curve  w i t h i n  t h e  
same frame. The c u r v e s  may i n v o l v e  t h e  same dependent  v a r i a b l e  
o r  d i f f e r e n t  v a r i a b l e s .  The advan tage  o f  such p l o t t i n g  i s  t h a t  
i t  i s  n o t  o n l y  economical  b:lt a l s o  u s e f u l  i n  t h e  comparison o f  
r e l a t e d  s e t s  o f  r e s u l t s .  Mvlt;.pl e  p l o t t i n g  i s  a l s o  used f o r  t h e  
r e p r e s e n t a t i o n  o f  f u n c t i o n s  o f  two o r  mope v a r i a b l e s .  If t h e  
dependent  v a r i a b l e  i s  n o t  t h e  same f o r  a l l  t h e  c u r v e s ,  t h e  s c a l e  
o f  e a c h  dependent  v a r i a b l e  s h o u l d  be c l e a r l y  shown a l o n g  t h e  
a x i s .  The d i f f e r e n t  c u r v e s  and t h e  r e s p e c t i v e  d a t a  p o i n t s  
s h o u l d  be i d e n t i f i e d  and d i s t i n g u i s h e d  from each  o t h e r .  T h i s  
c a n  be done by t h e  u s e  o f  d i f f e r e n t  t y p e s  o f  l i n e s  and d i s t i n c t  
symbols  f o r  t h e  p o i n t s .  The c u r v e s  and p o i n t s  may be i d e n t i f i e d  
by d i r e c t  l a b e l l i n g  o r  by t h e  u s e  o f  a  legend ( s e e  F i g .  4 )  

An e x c e s s  o f  c u r v e s  c a n  , l e a d  t o  confus ion .  Th is  remark a l s o  
a p p l i e s  t o  g r i d  l i n e s .  C l a r i t y  i s  t h e  main c o n s i d e r a t i o n  i n  
d e c i d i n g  on t h e  number of c u r v e s  t h a t  may be p l o t t e d  w i t h i n  t h e  
same frame. I f  a l a r g e  number o f  c u r v e s  r e l a t i n g  t h e  same p a i r  
o f  v a r i a b l e s  need t o  be p r e s e n t e d  t o g e t h e r ,  t h e y  may be grouped 
t o g e t h e r  ( a s  shown i n  F i g .  5 ) .  

Although t h e  l i n e  g raph  p l o t t e d  i n  r e c t i l i n e a r  coordinates i s  
most p o p u l a r  i n  s c i e n t i f i c  work, t h e r e  a r e  o t h e r  forms of  g raphs  
which f i n d  wide a p p l i c a t i o n  i n  s p e c i f i c  f i e l d s  o f  s t u d y .  

: ; c ~  t t e  rgrrirn:3, or. tiirt?c. t d i a ~ r r i ~ n : s ,  is t h e  ntime: ~ i v e n  t o  graphs 
where the p o i n t s  ahow a wide s c a t t e r ,  l i k e  h o l e s  or1 ti t a r g e t  
a f t e r  s h o o t i n g  p r a c t i c e .  A s c a t t e r g r a m  i s  used t o  i l l u s t r a t e  
t h e  randomness o f  t h e  d a t a  and ,  g e n e r a l l y ,  no l i n e s  a r e  p l o t t e d  
th rough  t h e  p o i n t s .  However, t h e r e  a r e  i n s t a n c e s  when an 
expec ted  t r e n d  i s  shown by a b roken  l i n e  ( s e e  Fig .  6 ) .  

P o l a r  d i a g r a m s  a r e  g r a p h s  drawn i n  p o l a r  c o o r d i n a t e s .  A p o l a r  
d iagram i s  p r e c i s e  and u s e f u l  i n  r e p r e s e n t i n g  t h e  v a r i a t i o n  of a  
p r o p e r t y  w i t h  d i r e c t i o n  ( s e e  F i g .  7 ) .  

A h i s t o g r a m  is used i n  t h e  p r e s e n t a t i o n  o f  s t a t i s t i c a l  
i n f o r m a t i o n  ( s e e  F ig .  8) .  

C h a r t s  

The term ' c h a r t '  r e f e r s  t o  a wide range  o f  i l l u s t ~ u t i o n s ;  bar 
c h a r t s  and p i c t o g r a m s  a r e  among t h e  more v i v i d  forms; flow 
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c h a r t s  and o r g a n i z a t i o n a l  c h a r t s  have a n  explana tory  func t ion ;  
alignment c h a r t s  a r e  used i n  c o n u t a t i o n a l  work. 

Bar c h a r t s  (3'ig.9) a r e  u s e f u l  i n  comparing magnitudes of 
q u a n t i t i e s .  It i s  p o s s i b l e  t o  have more than  one independent 
v a r i a b l e  represented  by a  ba r  c h a r t .  

P i e  c h a r t s  (3'ig.l0) a r e  b a s i c a l l y  c i r c u l a r  and a r e  used t o  
i l l u s t r a t e  t h e  composition of a  q u a n t i t y  which can  be analysed 
i n t o  a  number o f  c o n s t i t u e n t s .  They a r e  e a s i l y  understandable 
t o  t he  laymen, but  tend t o  t dce  up more space than  an  equiva len t  
t abu la t ion .  

Pictograms ( ~ i g . 1 1 )  a r e  diagrams i n  which s t y l i z e d  f i g u r e s  a r e  
used t o  r e p r e s e n t  q u a n t i t i e s .  They a r e  more commonly used i n  
popular  w r i t i n g  and seldom i n  s c i e n t i f i c  papers. They a r e ,  
perhaps, t h e  most v i v i d  and t h e  l e a s t  p r e c i s e  of c h a r t s .  

Cartograms a r e  pictograms invo lv ing  maps. The use  of symbols, 
co lou r  and shading make i t  p o s s i b l e  t o  r ep re sen t  a  wide v a r i e t y  
of in format ion  on a s i n g l e  map. 

Alignment c h a r t s ,  a l s o  known a s  c o r r e l a t i o n  c h a r t s  o r  nomograms 
a r e  g r a p h i c a l  c a l c u l a t i n g  s l i d e s  prepared on the  b a s i s  of 
formulae ( s e e  Fig.12).  ' They permit rap id  eva lua t ion  of 
q u a n t i t i e s ,  and a  c a r e f u l l y  cons t ruc t ed  c h a r t  can g ive  r e s u l t s  
t o  t h e  same degree of p r e c i s i o n  a s  a s l i d e - r u l e .  

Flow c h a r t s  o r  f low diagrams a r e  very  u s e f u l  i n  i l l u s t r a t i n g  the  
arrangement of s t e p s  and i n t e r c o n n e c t i o n s  i n  a  complex process  
o r  procedure. Computer programmes, a ~ l d  complex n a t u r a l  and 
i n d u s t r i a l  p rocesses  a r e  amenable t o  t h i s  r ep re sen ta t ion .  
E i t h e r  a  s t anda rd  o r  a  c o n s i s t e n t  s e t  o f  symbols, boxes and 
in t e rconnec t ions  should be used. Marking t h e  d i r e c t i o n s  of  flow 
wi th  arrowheads f a c i l i t a t e s  unders tanding  ( s e e  Figs.13 and 14) .  

0 r~ :an ixa t ion  clhnrtn rc?ot?rnble f l o w  c:hcir.t:.i i n  l r ~ r i r ~  re:ipec\,a. Ttloy 
a r e  used f o r  desc r ib ing  h i e r a r c h i c a l  s t r u c t u r e s  i n  an 
o r g a n i z a t i o n  and t h e  i n t e r r e l a t i o n s h i p s  between va r ious  
sub-uni ts .  

Layout diagrams a - e  used f o r  showing t h e  phys i ca l  arrangement of 
a n  exper imenta l  set-up,  i n d u s t r i a l  p l a n t  and o t h e r  complex 
system. F igure  15 shows t h e  l a y n ~ t  of equipment f 3 r  an 
undergraduate  experiment on a  steam power p l an t .  

E l e c t r i c a l  c i r c u i t  diagrams and wir ing  diagrams a r e  drams us ing  
s t anda rd  symbols and convent ions.  An accepted s tandard  system 
must be adhered t o ,  and s t a t e d  c l e a r l y  c l o s e  t o  t h e  t i t l e  o? the  
diagram. 
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Vlews of  o b j e c t s  ar,d s t - ~ 1 c t , r e s  a r e  o f t e n  c o n s t r u c t e d  ~erith 
l i n e s .  Most man-made o b j e c t s  a  e  bounded by r e g u l a r  s u r f a c e  
such AS p l a n e s ,  c y l i n d e r s  aad o t h e r  s u r f a c a s  of r e v o l u t i o n ,  
Hence t h e y  c a n  be r e p r e s n t e d  by views c o n s t r u c t e d  u s i n g  d r a f t i n g  
i n s t r u m e n t s .  S t y l i z e d  and a b s t r a c t  vS e l ~ s  o f  n a t u r a l  o b j e c t s  can 
a l s o  be drawn w i t h  d r a f t i n g  i n s t r u m e n t s  and a i d s ;  r e a l i s t i c  l l n e  
drawings  have t o  be drawn free-hand F i g u r e s  1 6 ,  1 7 ,  and 18 
c o n t a i n  views o f  o b j e c t s  made a c c o r d i n g  +c c o n v e n t i o n a l  methods. 

A d e g r e e  of r e a l i s m  can  be i n t r o d u c e d  t o  l i n e  d ~ a w i n g s  of 
o b j e c t s  by t h e  u s e  of p e r s p e c t i v e  p r o j e c t i o n .  P e r s p e c t i v e  
p r o j e c t i o n  i s  based on t h e  principle t h a t  p a r a l l e d  edges  o r  
l i n e s  on a n  o b j e c t  a p p e a r  t o  converge as t h s y  r e c e d e  from t h e  
o b s e r v e r  ( s e e  Fig .19) .  The p o i n t  o f  convergence o f  s e t  o f  
p a r a l l e l  l i n e s  is  c a l l e d  t h e  ' v a n i s h i n g  p o i n t ' .  When 
c o n s t r u c t i n g  t h e  views,  t h e  v a n i s h i n g  p o i n t s  h e l p  t o  a l i g n  t h e  
l i n e s  t h a t  r e p r e s e n t  edges .  A f r e e .  hand drawing made "om a  
n a t u r a l  o b j e c t  rill have t h e  e f f e c ~ s  o f  p e r s p e c t i v e  e f f ~ ~ t l e s s l y  
i n c o r p o r a t e d  l h i l e  b e i n g  drawn. 

The u s e r  o f  t h e  s c i e n t r f ~ c  p a p e r  h a s  t o  ' r e a d '  t h e  drawings j u s t  
as much a s  he  r z a d s  t h e  t e x t .  T h e r e f o r e  i t  i s  v e r y  necessbry  t o  
a d h e r e  t o  convent iona;  and s t a n d a r d  p r a c t i c e s  when making a  
drawing. 

I n t e r n a l  d e t a i l s  o f  composi te  o b j e c t s  and assemblies a r e  
communicated th rough  s e c t i o n a l  v iews,  cut-away vlews and phantom 
views. Geomet r ica l  a c c u r a c y  and t h e  c o n s i s t e n t  u s e  of 
a p p r o p r i a t e  t y p e s  o f  l i n e  a r e  v e r y  i m p o r t a n t  t o  avo id  
c a n f u s i o n  F i g u r e s  20 2 1  and 22 a r e  examples o f  t h e s e  t h r e e  
lypes  0,' view, 

?T exp! od3d v i e v  i s  a  u s e f u l  c o n s t r u c t i o n  f o r  shoving t h e  
c o n s ~ i t u 3 n t  pal . ts  of dr assembled o b j e c t  ( s e e  F i g  27) 

Pool l a o e l l i n g  o f  a n  i l l u s t r a t i o n  c a u s e s  much f ~ u s t r a t l o n  t o  t h e  
rr.>ltle r .  Vt. ry o t ' t c . 1 1  L L 1  L t i  t I I I tibt.1 1 t . d  w L 511 I \ I I I I I ~ ~ ~ ~ I . . :  0 1. 

l e t t e r s  do n o t  ]lave :i ht3y c l o s e  :1 1 I ;  ~ o r r ~ t ~ t l r n c ~  t l ~ t >  l ~ r y  I:; 
embedded l n  t h e  t e x t  marly pages  aT.lay; o c c a s l o i i a l l y  the key 1s 
o m i t t e d  a l t o g e t h e r .  I t  i s  b e s t  i f  t h e  key i s  p laced  w l t h l n  t h e  
frame of  ~ h l  i l l u s t r a t i o n  If t h i s  i s  n o t  p o s s l b l e  l t  coul?  be 
t y p e s e t  and p l a c e d  immediate ly  below; bu t  a t  a i l  c o s t s  t h e  key 
s h o u l d  n o t  be s e p a r a t e d  from zhe Ciagram, I f  t h e  l a b e l s  a r e  no t  
many, anC ;; each compr i ses  n o t  more t h a n  one o r  two words, t h e y  
may be n e a t l y  p r i n t e d  d i r e c t l y  on t h e  d iagramv Ifhate~rer  t h e  
k i n d  o f  l a b e l l i n g  used ,  l a b e l s  shou ld  be a r ranged  i n  a n  o r d e r l y  
manner w i t h i n  t h e  frame o f  t h e  dra.ring and connected c l e a r l y  t o  
t h e  c o r r e s p o n d i n g  d e t a i l s  w i t h  Leader  l i n e s  ( s e e  F lg .  2 0 ) ~  

Labe l s  s h o u l d  be a r r a n g e d  s o  t h a t  t h e y  c a n  a l l  be read  f ~ o m  t h e  
lower  s i d e  of t h e  page.  To g i v e  added prominence,  s i n g l e  
c h a r a c t e r  l a b e l s  may be e n c l o s e d  i n  c i r c l e s ;  however, t h i s  i s  
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u n s a t i s f a c t o r y  i f  t h e r e  a r e  many l a b l e s .  Some i l l u s t r a t i o n s ,  
p a r t i c u l a r l y  t h o s e  h a v i n g  b l o c k s  o r  s u f f i c i e n t l y  l a r g e  a r e a s  
covered by e a c h  i t e m ,  cou ld  have t h e  l a b e l s  p laced  i l : s ide  t h e  
r e s p e c t i v e  a r e a s .  I n  such  a n  e v e n t ,  any c ross -ha tch ing  o r  
s h a d i n g  shou ld  be i n t e r r u p t e d  l o c a l l y  t o  p r o v i d e  a  c l e a r  
background f o r  t h e  l a b e l .  

Illustrations which a ;  e  produced w i t h  d r a f t i n g  a i d s  and 
reproduced  w i t h  modern methods show up d e f e c t s  c l e a r l y .  Wavy 
and smudged l i n e s ,  s l o p p y  c o r n e r s ,  d i s j o i n t e d  t a n g e n t s ,  b l o t c h e s  
o f  i n k  and d i r t ,  and i n c o n s i s t e n t  l e t t e r i n g  a r e  FDme of  t h e  
f a c t o r s  t h a t  d e s t r o y  t h e  q u a l i t y  o f  a n  i l i u s t l a t i o n .  The 
q u a l i t y  o f  a n  i l l u s t r a t i o n  shou ld  be i n  keep ing  w i t h  t h e  t ime 
and e f f o r t  t h a t  have gone i n t o  t h e  c o l l e c t i o n  and p r o c e s s i n g  o f  
t h e  i n f o r m a t i o n  i n  i t 

Shaded and t i n t e d  i l l u a t r a t i o n s  

The a p p l i c a t i o n  o f  t i n t s  and s h a d i n g  c a n  improve t h e  c l a r i t y  o f  
p i c t o r i a l  v iews and s e c t i o n a l  views.  The u s e  o f  a  c o l o u r  or  3f 
a  mechan ica l  t i n t  h e l p s  t o  g i v e  emphasis  t o  i m p o r t a n t  d e t a i l s  of  
a n  i l l u s t r a t i o n .  Bar  c h a r t s ,  p i e - c h a r t s  and cartog-zms which 
c o n t a i n  many i t e m s  of  i n f o r m a t i o n  c o u l d  be made more e f f e c t i v e  
by t h e  use  of t i n t s .  J u d i c i o u s  c h o i c e  o f  t h e  p a t t e r n  o f  
mechan ica l  t i n t s  t h a t  a r e  used i n  combina t ion  i n  views could  add 
a  touch  o f  r e a l i s m  and enhance t h e  a e s t h e t i c  a p p e a l .  

The u s e  of s h a d i n g  i n  views o f  o b j e c t s  cou ld  c r e a t e   he e f f e c t  
o f  s o l i d i t y  and convey b e t t e r  i d e a  of shape .  However, when the 
need i s  t o  h i g h l i g h t  f u n c t i o n  s p a t i a l  r e l a t i o n s h i p s  and 
s t r u c t u r e ,  a h i g h l y  d e t a i l e d  and shaded drawing mag >e i n f e r i o r  
t o  a somewhat s i m p l i f i e d  and a b s t r a c t  l i n e  d r a v i n g  

The bloclcmaking opertt t i o n  would h e  more expens lve  whtln g ray  a n d  
co loured  t i n t s  a r e  used. The use of  a n  a d d i t i o n a l  c o l o u r  w o u l d  
r e q u i r e  a n  e x t r a  b lock  and a second p r i n t i n g  o p e r a t i o n ,  both  of 
which add t o  t h e  c o s t .  

Photographs  

The method of  s c i e n c e  does  n o t  d i r e c t l y  r e q u i r e  t h e  use  of 
pho tographs  f o r  r e c o r d i n g  and conveying i n f o r m a t i o n .  I n  some 
i n s t a n c e s  s p e c i a l  cameras ,  a c c e s s o r i e s  and dark-room techn iques  
a r e  used f o r  making v i s i b l e  an? measurab le  r e c o r d s  o f  d e t a i l s  
which a r e  n o t  o b s e r v a b l e  o r  d e t e c t a b l e  by t h e  human eye The 
s c i e n t i s t ' s  i n t e r e s t  i s  u s u n i l y  i n  t h e  quantifiable and 
rrlr?riauruhle in fqr rnc~t ion  h h 2 1 t  is rnritie ricce:tuible tllrougtl ~ ~ 1 1 ~ 1 1  

r e c o r d s .  Hence t h e  i n f r e q u e n t  u s e  o f  photographs  i n  sc ier l  :I f i c  
papers .  A l i n e  i l l u s t r a t i o n  cou ld  s e r v e  t h e  same purpose  b e t t e r .  



Photographs  s u p p l i e d  t o  t h e  blockmaker o r  t h e  p la temaker  shou ld  
be made on g l o s s y  paper .  The p i c t u r e  shou ld  be s h a r p ,  bu t  n o t  
n e c e s s a r i l y  o f  h i g h  c o n t r a s t .  The p r i n t e d  i l l u s t r a t i o n  t h a t  
c o r r e s p o n d s  t o  t h e  photograph i s  made of a d i s t r i b u t i o n  o f  
u n i f o r m l y  spaced d o t s .  T h i s  f o r m a t i o n  o f  d o t s  can be observed 
under  a  it~agnif'y.ing g la s s .  F i n e  d e t a i l s  i n  a  photograph,  of 
d imensions  coinparable to t h e  s p a c i n g  between d o t s ,  w i l l  n o t  
r eproduce  w e l l  on t h e  p r i n t e d  page. 

Photographs  i n t e n d e a  f o r  p r i n t i n g  shou ld  be handled w i t h  c a r e *  
The s u r f a c e  o f  l.he photograph s h o u l d  n o t  be inden ted  and 
c r e a s e d .  Greasy f i n g e r p r i n t s  shou ld  n o t  be l e f t  on t h e  
s u r f a c e .  It i s  b e s t  t o  avo id  w r i t i n g  on t h e  back; % h i s  can 
r e s u l t  i n  u n d u l a t i o n s  and p r o j e c t i o n s  on t h e  s u r f a c e ,  which g i v e  
s t r a y  r e f l e c t i o n s  o f  l i g h t  t h a t  w i l l  be picked up by t h e  p rocess  
camera. The b e s t  wzy af l a b e l l i n g  a  p r i n t  would be t o  type  t h e  
d e t a i l s  on a p i e c e  o f  paper  which c a n  t h e n  be p a s t e d  t o  t h e  back 
a l o n g  a n  edge and f o l d e d  o v e r  t o  t h e  f r o n t  s o  t h a t  t h e  l a b e l  i s  
v i s i b l e -  

A photograph o f  a p r i n l e d  half- ton^ i l l u s t r a t i o n  ppoduced from a  
photograph i s  n o t  s u l t a b l ~  f o r  blockmaking. 

P r o d u c t i o n  o f  i l l u s t r a t i o n s  

The d e s i g n  and e x e c u t i o n  of a n  i l l u s t r a t i o n  r e q u i r e s  a s p e c i f i c  
s e t  o f  skil1.s  and t e c h n i q u e s .  I n  o r d e r  t o  f a c i l i t a t e  
communication w i t h  a u t h o r s  and t o  a p p r e c i a t e  t h e  d i f f i c u l t i e s  s f  
t h e  p roducer  o f  i l l u s t r a t i o n s ,  i t  i s  u s e f u l  f o r  t h e  e d i t o r  t o  be 
f a m i l i a r  w i t h  t h e  p r a c t i c e  o f  i l l u s t r a t i n g .  With t h e  i n c r e a s i n g  
a v a i l a b i l i t y  of computers  w i t h  g r a p h i c  f a c i l i t i e s ,  a n o t h e r  
d imension h a s  been i n t r o d u c e d  t o  t h e  f i e l d  o f  t e c h n i c a l  
i l l u s t r a t i o n .  

Although t h e  u s e  of computer g r a p h i c s  will r e l l e v e  numan 
tlrudf:cary t t t  the dr7iiw i rig-board, d n ~ 1  give ii i l l g h e r  (iek:ret3 o f  
rlccuracy t ~ n d  r i  u n l  I ' o r~ r i~  t y  0 f ,ippt1nr.tincc>, tlir c r e : i t l v l t y  :inti 
decision-rnaklng w i l l  :;till be i n  t h e  hands  o f  t h e  a u t h o r .  With 
t h e  u s e  o f  computers t o  c o n v e r t  t h e  resul t : :  o f  mathemat-~cal  
c a l c u l a t i o n s  and d a t a  p rocess i r ig  i n t o  i l l u s t r a t i o n s  suitable f o r  
p u b l i c a t i o n ,  s c i e n t i s t s  cou ld  be r e l e a s e d  f o r  more p r o d u c t i v e  
a c t i v i t i e s .  

H e ~ r o ~ r a ~ h i c  P r o c e s s e s  

The e d i t o r  who i s  concerned w i t h  m a i n t a i n i n g  a high  s t a n d a r d  o f  
illustrations, should  become f a m i l i a r  w i t h  t h e  p r o c e s s e s  of 
block-making , plate-making and p r i n t i n g .  He shou ld  know t h e  
p o t e n t i a l s  and limitations of t h e  v a r i o u s  t e c h n i q u e s ,  m a t e r i a l s  
and equipment8 used i n  t h e  p r i n t i n g  t r a d e .  



I n  conclus ion:  t h e  r e a d e r ' s  p o i n t  o f  view 

It goes without  say ing  t h a t  t he  e d i t o r ' s  primary r e ~ p o n s i b ~ l j t y  
i s  t o  safeguard  t h e  r e a d e r ' s  i n t e r e s t s .  He must be s e n s i t i v e  t o  
t h e  r e a d e r ' s  needs, and must erisure t h a t  t h e  content  and t h e  
p r e s e n t a t i o n  of  t h e  paper f u l f i l l s  them, If t h e  c r i t e 3 . a  s e t  
ou t  a t  t he  beginning 01' t h i s  p r e s e n t a t i o n  a r e  app l i ed  
c o n s i s t e n t l y  t o  t h e  i l l u s t r a t i c n s  i n  a paper ,  a s a t i s f a c t o r y  
outcome may be expected. 

I n  a d d i t i o n  t o  ga in ing  t h e  s c i e ~ l t i f i c  knowledge contain?d i n  t he  
paper ,  one a l s o  p r a c t i s e s  t h e  reading  of a paper  togethe1 with 
i t s  i l l u s t r a t i o n s .  I f  we r e c a l l  t h e  p r i n c i p l e  " the  medium is 
the  message' ,  we may become bold enough t o  s ay  t h a t  the  
enhancement of t h e  reading  s k i l l s ,  and t h e  a e s t h e t i c  experience 
of encounter ing  a  w e i l  prepared and p r i n t e d  paper  with f i n e  
i l l u s t r a t i o n s  a r e  the  primary g a i n s  o f  t h e  reader .  



ROLES AND RESPONSIBILITIES OF AUTHORS, REFEREES AND EDITORS 

Prof. R.S. Ramakrishna, 
Department of Chemistry, University of Coloribo, Colombo- 

Any discussion on the roles and responsibilities of authors, 
referees and editors should consider that the content of 
scientific journals would normally include:- 

Full papers which are comprehensive accounts of studies which 
have reached a stage of completion. It should be relevant to 
the reader who wishes to repeat the author's work or evaluate 
its findings. 

Notes are in general a concise account of the research results 
not warranting a full paper, but with data essential for 
repetition and critical evaluation. 

Communications represert p~eliminary reports of finst rebearch 
results of importance for dissemination and I-apid publication. 
They are, in several, expected to be followed by a f~.ll paper. 

The journals at times include Reviews which are comprehensive 
and evaluate advances in a limited subject area. These should 
as well be interpretative. 

The essential objectives of any scientific journal are: 
i. to provide an effective and speedy dissemination 3f 

scientific information, 
ii. to ensure a healthy Author-Editor-Referee relationship, 
iii. to contain clarify and improve readability of contributions, 
iv. to maintain standardisation of presentation regards units, 

symbols, etc., 
v. to serve as a guide to repeatability and extension 

' i s  p w o l  i t  i :  I t  r e  oY t~uthc)~.:i. u . r f t ~ ~ - r ~ t ~ s  
and edltoro I n  meet L I I ~  tile gent.r:i L object r v r u  of :t s c ~ e l ~ t x  t'lc: 
journal. The position and needs of the reader sho~ld be 
carefully considered in this discussion 

The relationship between these gloups c o u i d  be pictu~ed as 
follows : 

READER 



The two - way i n t e r a c t i o n s  would p r o v i d e  a p ivo ta l .  r o l e  f o r  t h e  
e d i t o r .  The e d i t o r  i s  g e n e r a l l y  r e q u i r e d  t o  p r o v i d e  g u i d e l i n e s  
f o r  a u t h o r s  and r e a d e r s .  He i s  r e s p o n s i b l e  f o r  t h e  c h o i c e  of 
r e f e r e e s  and shou ld  e d i t  r e f e r e e s h e p o r t s  t o  improve 
communication between t h e  a u t h o r  and r e a d e r .  He shou ld  p o s s e s s  
competence f o r  a  t r i a l  d e c i s i o n .  I n  t h i s  e f f o r t ,  t h e  needs  of 
t h e  a u t h o r  and r e a d e r  shou ld  be borne  i n  mind. 

The MANUSCRIPT o f  a p a p e r  s h o u l d  conform t o  the f o l l o w i n g :  
The A b s t r a c t  o f  a  p a p e r  shou ld  be c o n c i s e .  I t  shou ld  i n d i c a t e  
newly observed f a c t s ,  conclus i .ons  o f  exper iments  and g i v e  
e s s e n t i a l  p a r t s  o f  any new t h e o r y ,  t r e a t m e n t ,  a p p a r a t u s ,  
t e c h n i q u e ,  e t c .  The p a p e r  o f t e n  h a s  an i n t r o d u c t o r y  s e c t i o n .  
T h i s  i s  i n t e n d e d  a s  a wr i t e -up  i n c l u d i n g  r e l e v a n t  r e p o r t e d  work, 
background l i t e r a t u r e  and g e n e r a l  ~ b ~ j e c t i v e s  o f  t h e  paper .  The 
e x p e r i m e n t a l  s e c t i o n  i s  i m p o r t a n t ,  i n  t h a t  i t  s h o u l d  c o n t a i n  a l l  
e s s e n t i a l  c o n d i t i o n s  o f  e x p e r i m e n t ,  p r e p a r a t i o n  of any  
s t a n d a r d s ,  p r o c e d u r e s  and d e t a i l s  o f  a p p a r a t u s  used.  T h i s  
s e c t i o n  s h o u l d  be s u f f i c i e n t l y  d e t a i l e d  as t o  e n a b l e  r e p e t i t i o n  
o f  t h e  exper iments  d e s c r i b e d .  R e s u l t s  and D i s c u s s i o n  form t h e  
c o n c l u d i n g  s e c t i o n .  It would n o m a l l y  p r e s e n t  d a t a  and t h e  
c o n c l u s i o n s  d e r i v e d  f:-om t h e  r e s u l - t s .  S u g g e s t i o n s  f o r  f u r t h e r  
work, c o n s t r a i n t s ,  e t c . ,  s h o u l d  a l s o  be i n c l u d e d .  

The AUTHOR i n  g e n e r a l  wants  t o  convey a complete  account  o f  his 
work and  h i s  thoughts .  He may choose t o  do t h i s  i n  hxs own way 
and w i t h  h i s  own words,  r e g a r d l e s s  o f  whether  o r  n o t  t h i s  
c o r r e s p o n d s  w i t h  t h e  needs  o f  t h e  r e a d e r .  The r e a d e r  on t h e  
o t h e r  hand,  r e q u i r e s  i n f o r m a t i o n  h e  needs  i n  a form which i s  
c o n c i s e  and y e t  comple te ,  and i n  a  for:eP which i s  e a s y  t o  
comprehend and r a p i d  t o  scan .  The E d i t o r  h a s  a n  i m p o r t a n t  r o l e  
t o  p l a y  i n  improvii-ig communication between t h e  a u t h o r  and 
r e a d e r ,  i n  p r e v e n t i n g  i n f e r i o r  m a t e r i a l  from e n t e r i n g  t h e  stream. 

What t h e n  a r e  t h e  r e s p o n s i b i l i t i e s  o f  t h e  Author.? The c o n t e n t  
,2 f  a  P u l l  p a p e r  i n  t ~ e n e r a l  r e q u i r e s  a t i t l e .  The t i t l e  o f t e n  
forms t h e  s o l e  b a s i s  f o r  t h e  r e a d e r  t o  d e c i d e  whether  t o  read  21 

paper  i n  f u l l  o r  n o t .  lt shou ld  t h e r e f o r e  give n c l e a r  
i n d i c a t i o n  o f  t h e  c o n t e n t s  o f  t h e  paper .  I t  i s  u s e f u l  i f  t h e  
a ~ t h o r s  a r e  r e q u i r e d  t o  i n d i c a t e  ' key  wordu"to a s s i s t  t h e  
r e a d e r  t o  d e c i d e  on r e a d i n g  t h e  paper .  It s h o u l d  have 
s u f f i c i e n t  number o f  key words v i t a l  t o  t h e  r e p o r t e d  s t u d y *  
These s h o u l d  meet t h e  needs  o f  i n d e x i n g  as w e l l .  The t i t l e  
s h o u l d  be c a r e f u l l y  chosen as n o t  t o  be unnecessarily l e n g t h y  
and loaded  w i t h  i r r e l e v a n t  words;  eg:  " S t u c i e s  on Coba l t  
e s t i m a t i o n "  i s  more e f f e c t i v e l y  reworded as "Spec t rophotomet r ie  
d e t e r m i n a t i o n  o f  Coba l t  i n  l a t e r i t e s  w i t h  2 , 2 ' - b i p y r i d y l " .  The 
l a t t e r ,  i s  i n f o r m a t i v e  r e g a r d s  n a t u r e  o f  method used ,  samples  
s t u d i e d  and  r e a g e n t  used.  T h i s  c e r t a i n l y  assists t h e  r e a d e r  who 
r e q u i r e s  t o  o b t a i n  i n f o r m a t i o n  on t h e  t y p e  o f  wcrk c a r r i e d  o u t  
as r e l e v a n t  t o  his i n t e r e s t s .  



Once t h e  paper  i s  r ece ived ,  t h e  EDITOR would c a r r y  out a  
pre l iminary  eva lua t ion .  He would s e e  t h a t  t he  s u b j e c t  covered 
i s  w i t h i n  t h e  def ined  scope of t h e  Journa l .  He would r e j e c t  i t  
o u t r i g h t ,  i f  t he  paper  i s  subs tandard  and is  only one of  r o u t i n e  
i n v e s t i g a t i o n .  Otherwise, he would proceed t o  a  phys i ca l  
checking of  t h e  manuscript  t o  s e e  i f  i t  conforms t o  t he  
g u i d e l i n e s  s e t  r ega rds  a b s t r a c t ,  t a b l e s ,  f i g u r e s ,  t i t l e s ,  
r e f e r e n c e s ,  e t c .  Is t h e  typ ing  careless '?  I f  any of t hese  
f a c t o r s  a r e  wanting, he would e i t h e r  r e j e c t  t he  paper o r  r e f e r  
i t  back t o  t h e  a u t h o r  f o r  c o r r e c t i o n s .  

Should t h e  paper  pas s  t h e  p re l imina ry  eva lua t ion  of t h e  e d i t o r ,  
i t  would have t o  be s e n t  t o  a  r e f e r e e .  The choice of r e f e r e e  i s  
important .  H e  should n e c e s s a r i l y  be a  s p e c i a l i s t  i n  t h e  narrow 
f i e l d  of i nves t ign . t i on  covered i n  t h e  paper ,  be engaged i n  
r e sea rch  i n  t h e  f i s l d  i n  r e c e n t  y e a r s  and made c o n t r i b u t i o n s  of 
good q u a l i t y .  He should above a l l ,  have the  a b i l i t y  t o  impart  
t h e  r e q u i s i t e  l e v e l  of a u t h o r i t y  t o  h i s  assessments.  I t  i s  
o f t e n  u s e f u l  f o r  t h e  e d i t o r  t o  main ta in  a  > o s t e r b o f  r e f e r e e s  
and e v a l u a t e  them p e r i o d i c a l l y .  The r e f e r e e s '  anonymity should 
always be maintained. 

The o b l i g a t i o n s  of t h e  REFEREE should inc lude  t h e  fol lowing:  
i. a s s i s t  t h e  e d i t o r i n m a i n t a i n i n g t h e  q u a l i t y o f p a p e r s ,  
ii. a i d  a u t h o r s  by c o n s t r u c t i v e  c r i t i c i s m s ,  
iii. respond w i t h i n  a  l i m i t e d  per iod  of time t o  t h e  reques t  of  

e d i t o r s ,  
i v .  gu ide  t h e  e d i t o r  t o  t r a n s m i t  t o  t h e  a u t h o r  comments t o  

improve t h e  paper  o r  t~ enable  him t o  1:nderstand the  
reasons  f o r  t h e  r e j e c t i o n ,  

v. t h e  r e f e r e e  should i n  a l l  c a s e s  a c t  a s  t he  adv i so r  t o  t he  
e d i t o r  and no t  a s  f i n a l  a r b i t e r .  

The common f a u l t s  of r e f e r e e s  are de lays  i n  responding wi th in  a 
l i m i t e d  pe r iod ,  o r  more seriously, t o  hold back cormnents I n  
o r d e r  t o  p~ab l i sh  p t iper  of  simi1,sr c o ~ l t e n t s .  I f  the  r e f e r e e  
f l n d s  hlrnself no t  corl~pcterlt t o  judge 811 pcirtu o f  :I m u n u u c r l p t ,  
he should promptly r e t u r n  t h e  paper.  Bias  i n  favour o r  
d i s f avour  f o r  reasons  un re l a t ed  t o  t h e  con ten t s  of paper  a r e  a t  
t imes  i d e n t i f i e d .  The e d i t o r  should keep a  watchful  eye f o r  
such d e f i c i e n c i e s .  

The REFEREE p l a y s  a n  impor tan t  r o l e  i n  a s s i s t i n g  t h e  e d i t o r  i n  
main ta in ing  t h e  q u a l i t y  of t h e  Journa l .  He should a sk  the  
fo l lowing  q u e s t i o n s  of a paper  submit ted t o  him f o r  r e f e r e e i n g :  
i. Is the  paper  of s u f f i c i e n t  s c i e n t i f i c  i n t e r e s t  and 

o r i g i n a l i t y ?  
ii. Is t h e  a b s t r a c t  s u f f i c i e n t l y  i n fo rma t ive ,  concise  and 

c l e a r ?  
iii. Do t h e  d a t a  suppor t  t h e  conclus ions?  
iv. Do any p a r t s  of t h e  paper  c a l l  f o r  e l a b o r a t i o n ,  

c l a r i f i c a t i - o n  o r  condensat ion? 



v. Are t h e r e  e r r o r s  i n  computa t ion ,  e q u a t i o n ,  formulae ,  
d e r i v a t i o n s ,  t a b l e s ,  g r a p h s  o r  nomencla ture?  

v i .  Is t h e  p a p e r  w e l l  w r i t t e n  and t h e  p r e s e n t a t i o n  c l e a r  and 
c o n c i s e ?  

v i i .  Have you any f u r t h e r  s u g g e s t i o n s  f o r  improvement? 
v i i i .  Are t h e r e  any p a r t s  o f  t h e  paper  r e q u i r i n g  a n o t h e r  

r e f e r e e ?  I f  s o ,  s u g g e s t  name. 
i x .  Is t h e  number o f  r e f e r e n c e s  e x c e s s i v e ?  

The answers  t o  t h e s e  q u e s t i o n s  o f t e n  a s s i s t s  t h e  r e f e r e e  t o  
d e c i d e  on a c c e p t a n c e ,  r e j e c t i o n  o r  t h e  need f o r  clarification. 
These comments shox ld  be t r a n s m i t t e d  t o  t h e  a u t h o r  th rough  t h e  
e d i t o r  which s h o u l d  a i d  i n  improv ing  t h e  p a p e r  o r  u n d e r s t a n d  t h e  
r e a s o n s  f o r  r e j e c t i o n .  

The growth o f  s c i e n t i f i c  in for rne t ion  i s  such  t h a t  t h e  r a t e  o f  
g e n e r a t i o n  o f  t e c h n i c a l  i n f o r m a t i o n  i s  g r e a t e r  t h a n  the r a t e  o f  
d i s s e m i n a t i o n .  I n  t h e  e a r l y  1970s ,  t h e r e  were 2 m i l l i o n  
s c i e n t i f i c  p a p e r s  p e r  y e a r ,  which is  r o u g h l y  6000 - 7000 p a p e r s  
p e r  day.  The s c i e n t i f i c  p a p e r  h a s  a d o u b l i n g  p e r i o d  o f  8 y e a r s  
and is even s m a l l e r  for s p e c i a l l s e d  a r e a s  o f  s c i e n c e .  Today's  
s c i e n c e  i s  tomorrow% technolopg .  D i s s e m i n a t i o n  o f  s c i e n t i f i c  
i n f o r m a t i o n  assumes a n  i m p o r t e n t  r o l e .  I n  t h i s  e f f o r t ,  t h e  
r e s p o n s i b i l i t i e s  o f  t h e  a u t h o r ,  r e f e r e e s  and e d i t o r  a r e  o f  v i t a l  
impor tance  i n  s e r v i n g  t h e  r e a d e r  - t h e  consumer o f  s c i e n t i f i c  
i n f o r m a t i o n .  E d i t i n g  i s  b o t h  a n  ' ' A r t "  as w e l l  a s  a ' " raf t"  and 
r e q u i r e s  competence,  u n d e r s t a n d i n g ,  e x p e r i e n c e  and t h e  s u p p o r t  
o f  t h e  r e f e r e e ,  a u t h o r  as w e l l  ds t h e  r e a d e r .  

E f f e c t i v e  and speedy d . i s semina t ion  o f  s c i e n t i f i c  i n f o r m a t i o n  i s  
u s e f u l  f o r  t h e  p r o g r e s s  o f  s c i e n c e  and technology.  Delays  c a u s e  
d u p l i c a t i o n  o f  r e s e a r c h  e f f o r t .  Has te  c a u s e s  more harm i f  t h e  
e d i t o r  i s  unduly  h a s t y  i n  push ing  cormnunications w i t h o u t  p r o p e r  
e v a l u a t i o n  and s c r e e n i n g .  The e d i t o r  shou ld  a v o i d  unnecessa ry  
d e l a y s  and n o t  be a n  impediment t o  t h e  speedy flow of  
i n f o r m a t i o n .  Above a l l ,  t h e  E d i t o r  must be f i r m  i n  d e a l i n g  with 
communications o f  d o u b t f u l  v a l u e .  

T h i s  p a p e r  d o e s  n o t  d i s c u s s  the e d i t o r  - p u b l i s h e r  r e l a t i o n s h i p  
which is  a l s o  i m p o r t a n t .  



MANUSCRIPT EDITING: PREPARATION OF MANUSCRIPTS FOR THE PRINTER 

R.L. WICKREMASINGHE, 
Director,  National I n s t i t u t e  of  P lan ta t ion  Management, 
349, Galle Road, 
Colombo 3. 

Editing of manuscripts is pr imari ly  concerned with ensuring tha t  
the  mater ia l  submitted f o r  publ icat ion is of some value and 
i n t e r e s t ,  and t o  see  t h a t  the  mate r ia l  is presented i n  a form 
which is grammatically cor rec t ,  arranged i n  a l og i ca l  sequence, 
concise and re levant  t o  t he  sub jec t ,  devoid of unnecessary 
mate r ia l  and r epe t i t i on ,  and perhaps above a l l ,  worth the time 
spent  by t h e  reader. It is well t o  remember t ha t  excellent  
research poorly reported may appear t o  be of l e s s  worth than 
l e s s  s i gn i f i c an t  research t h a t  has been well  reported. Research 
workers a r e  busy and want information quickly. It has been sa id  
t h a t  the  i d e a l  a r t i c l e  i s  wr i t t en  so  t h a t  the  words a r e  f o r  
ch i ld ren  and the  meaning f o r  adul ts .  Hence a r t i c l e s  must be 
wr i t t en  i n  a way which expresses what is meant t o  be conveyed 
and not merely t o  impress the  reader. We nay take a s  an example 
Benjamin Frankl in ' s  well  known dictum "ear ly  t o  bed, ear ly  t o  
r i s e ,  makes a man healtkiy, wealthy and wise". Would t h i s  have 
been remembered i f  he had chosen t o  express i t  a s  'ear ly  t o  
r e t i r e ,  e a r l y  t o  a r i s e ,  makes a man salubrious,  opulent and 
sagacious'?. Similar ly ,  the  t echn ica l  paper must s e l l  i t s e l f  to 
the  reader,  and i t  is the  e d i t o r ' s  respons ib i l i ty  t o  a s s i s t  the 
author i n  achieving t h i s  objective.  I n  order t o  ensure t ha t  
these  requirements a r e  met i t  i s  advisable t ha t  ed i t ing  be 
ca r r ied  out i n  a stepwise manner. 

1 Read improve and mark f o r  the  p r i n t e r  the  body of the 
text wi-thou t  pciyi rlt: more t1111n curl lo r y  H t t c u t i o r ~  t o  thc 
r e s t  of  tht3 1nrinu:~cript. T h i s  w i l l  e~lciblu the o d i  t o r  t o  
obtain  a grasp of what t he  author wishes t o  convey and t o  
determine whether i t  i s  worth publishing a t  a l l .  If i t  
i s  not worth publishing he w i l l  r e j e c t  it. There a r e  a t  
l e a s t  four  reasons f o r  r e j ec t i ng  papers. These a r e  
(1) t he  subject  matter  i s  outs ide  t he  avowed f i e l d  of the  
journal  , 
(2)  an extreme lack of s c i e n t i f i c  merit  o r  novelty, 
(3) t he  e d i t o r i a l  conclusion, supported by adequate 
r e f e r ee  repor t s ,  t ha t  although the  paper contains good 
mate r ia l ,  i ts publ icat ion would not be i n  the best  
i n t e r e s t  of the  journal, 
(4 )  inadequate experimental evidence t o  support the 
c o n c l u s i o ~ s  reached. 
Some of these  reasons f o r  r e j ec t i ng  papers a r e  subject ive  



and could be a r e a l  source of worry t o  the ed i t o r ,  
e spec ia l ly  i f  they involve prominent and reputed 
s c i e n t i s t s .  

2. Ascertain whether the  t i t l e  of the  paper ind ica tes  
concisely the  content of the  paper. 

3 Read, improve and mark f o r  t he  p r i n t e r  the  abs t rac t  of 
the  paper so t h a t  i t  i s  i n t e l l i g i b l e  even without 
reference t o  d e t a i l s  described i n  the  paper. 

4 Read and improve the  in t roduct ion so  t h a t  it  explains 
c l e a r l y  the  purpose of the  paper, and b r i e f l y  recounts 
previous re levant  work with the  necessary references 
thereto.  

5 Ensure t h a t  the  mate r ia l s  and methods sec t ion  i s  given i n  
s u f f i c i e n t  d e t a i l  t o  permit the  work t o  be repeated i f  
necessary, and t h a t  techniques, o r  modifications t o  
previously described techniques, a r e  given i n  f u l l  de t a i l .  

6. Read and improve the  t ab l e s  and f igures  including t h e i r  
captions and ensure t h a t  they contain only relevant data 
a s  described i n  the  t ex t  - unnecessary data  should not be 
included. Also make sure  t ha t  they do not contain 
unnecessary blank space, and t h a t  c l a r i t y  is assured. I n  
the  i d e a l  s i t u a t i o n  a reader should be ab le  t o  have a 
very good idea  of what the  author  wishes t o  convey by a 
s tudy of the  t ab l e s  and f i gu re s  only. 

7 The discussion sec t ion  of the  paper should be relevant to  
the aim of t he  paper and be based on the  r e s u l t s  
obtained. It should avoid excessive speculation. 

8. Read and check the references and a l so  check t ha t  they 
a r e  r e a l l y  necessary, t ha t  they have been quoted 
appropr ia te ly  i n  the  t e x t ,  and tha t  they are i n  the 
standard form required. 

9 Check the  abbreviations used and ensure t h a t  they a r e  
unambiguous, f u l l y  explained, and i n  keeping with 
accepted conventions. 

10. Read over t he  e n t i r e  manuscript and check t ha t  everything 
i s  order ly  and methodical. 

It should be always remembered t h a t  any e d i t o r i a l  a l t e r a t i o n s  
should r e s u l t  i n  s i gn i f i c an t  improvement i n  c l a r i t y  and 
brevity.  The e d i t o r  should guard aga ins t  re-writing the  e n t i r e  
paper merely because h i s  own s t y l e  of wr i t ing  d i f f e r s  from tha t  
of the  author. Extensive a l t e r a t i o n  i s  pa r t i cu l a r l y  dangerous 
because it may give t he  paper a s l a n t  which was not the 



i n t en t i on  of t he  author,  o r  indeed even change the points  which 
the  author wished t o  emphasize. I f  a  manuscript i s  a l t e red  
extensively by the  ed i t o r ,  i t  is advisable t o  show the  new 
version t o  t he  author f o r  h i s  approval of the  a l t e r a t i o n s  before 
sending the  paper t o  t he  p r in te r .  Expensive and time-consuming 
correct ions  of the  typeset  t e x t  can thus be avoided. What i s  
meant by typeset  t e x t  is the  way i n  which the  p r i n t e r  arranges 
the  words of the  manuscript. S l igh t  a l t e r a t i o n s  i n  the typeset 
t e x t  a r e  more d i f f i c u l t  than a l t e r i n g  typewrit ten statement and 
there  a r e  varying degrees of d i f f i c u l t y  encountered. I t  is  f o r  
ins tance r e l a t i v e l y  easy t o  change individual  l e t t e r s ,  more 
d i f f i c u l t  t o  change words espec ia l ly  i f  they a r e  of d i f fe ren t  
length ,  even more d i f f i c u l t  t o  a l t e r  sentences, and impossible 
t o  change la rge  chunks of t he  t ex t .  I n  f a c t  some publishers 
charge authors i f  extensive a l t e r a t i o n s  i n  typeset  a r e  required. 

The f i r s t  reproduction of t he  typeset  vers ion of the manuscript 
is known a s  the  ga l ley  proof. The ga l ley  proof should be 
proofread by the  p r i n t e r  t o  cor rec t  t he  majori ty of p r in t ing  
e r r o r s ,  and copies then sen t  simultaneously t o  the e d i t o r  and 
the  author. The copy of the  ga l ley  proof t o  the  author w i l l  
a l so  include t he  edi ted version of the  manuscript and an order 
form f o r  repr in t s .  The p r i n t e r  usual ly  a l s o  informs the  author 
tha t  only p r in t i ng  e r r o r s  and e r r o r s  introduced by the  ed i t o r  
w i l l  be corrected a t  no cos t  t o  him, and t ha t  he w i l l  be charged 
f o r  correct ions  caused by a l t e r a t i o n s  which he introduces i n to  
h i s  paper a t  t h i s  stage.  

Having made any necessary cor rec t ions  i n  the  ga l ley  proof, the  
author w i l l  r e t u rn  t o  t h e  e d i t o r  t he  corrected gal ley,  the 
edi ted version of the  manuscript, and t he  order form f o r  
re- pr ints .  

The ed i t o r  w i l l  then t r a n s f e r  cor rec t ions  made by the author 
from the author ' s  ga l ley  i n t o  t he  e d i t o r ' s  gal ley.  When doing 
so  he w i l l  omit a l t e r a t i o n s  which a r e  not absolute ly  necessary, 
and a l so  make any improvement:; which he  hirniielf cor i~iderv t o  he  
necessary. Thereafter  t h e  e d i t o r  w i l l  check tlie en t i r e  gal ley 
ca r e fu l l y  t o  de tec t  any e r r o r s  which may have been overlooked. 
It i s  well  t o  remember t h a t  p a r t i c u l a r  a t t e n t i o n  should be paid 
t o  equations,  t ab l e s ,  captions,  numbering of t ab l e s  ~ n d  f igures ,  
t i t l e s  and references,  because i t  is i n  these areas  t ha t  
p r in t ing  e r r o r s  a r e  most frequent. 

Corrections should be indicated i n  t he  t e x t  and explained i n  the  
margin of the  gal ley.  Here the  e d i t o r  should consult  the 
p r i n t e r  f o r  t h e  s p e c i f i c  meanings of t he  d i f f e r en t  symbols used 
by the  p a r t i c u l a r  p r i n t e r ,  (eg. i t a l i c ,  small caps, bold face, 
e tc . ) .  

On receiving the  corrected ga l l ey  proof the  next t ask  of the 
p r i n t e r  is  t o  prepare t h e  page proof, i.e. a  reproduction of the 
journal  page as i t  w i l l  appear a f t e r  pr int ing.  



The e d i t o r  now checks t h e  page proof t o  aee t h a t  a l l  corxections- 
have been properly made and t h a t  a l l  p a r t s  of the  t e x t  have been 
included. Also t h a t  t ab l e s  and f i gu re s  appear i n  the  proper 
places  r e l a t i v e  t o  t he  t e x t  and t h a t  each f i gu re  . is accompanied 
by the  appropr ia te  legend. He muat- bear in mind tha t  readers 
o f ten  photocopy a s ing l e  page,from aq a r t i c l e  and l a t e r  45scover 
t h a t  they have fo rgo t ten  t o  note . t h ~  source... The e d i t o s  . -should 
therefore  see  t h a t  t h e  journal ' s  wma i n  full, or ,  i n  -abbreviated 
farm, t he  volume number, and year  appears aa  a headline o r  
f oo t l i qe  on every page of t he  journal. The e d i t o r  a l s o  checks 
t h a t  the  gages a r e  numbered coneeoutively and then ;returns.  at t o  
the  p r i n t e r  with h i s  permission t o  include it i n  the  journab. 

Having edi ted the  manuscript, i t  i s  a l s o  t he  respons ib i l i ty  of 
t he  e d i t o r  t o  see t h a t  t he  a r t i c l e s  are co r r ec t l y  pXaoed in,, the  . 
oontents dect ion of t h e  Journal  and t h a t  the  journal is  
i den t i f i ed  on t he  t e x t  pages. A l l  i s s u e s  of the  journal  musk 
have the  same format - otherwise i t  w i l l  be impossiblq f o r  
l i b r a r i an8  t o  have the  d i f f e r en t  i s sues  bound together. 
The information required on t he  cover of a journal  a r e  - 

t h e  complete and unabbreviated t i t l e  of the  journal  
t he  volume number 
t he  i s sue  number ( i n  bold f ace  type) 
the  da te  (month and' year)  of publ icat ion 
the  name of t he  publ isher  o r  t h e  publishing organization 
t he  bibliographic s t r i p  

The bibl iographic  s t r i p  cons i s t s  of t he  following - 
the  abbreviated t i t l e  of the  journal  
the  volume number 
the  i s sue  number 
t h e  year of publ icat ion 
the  number of the  first t e x t  page of the  i s sue  
t h e  number of t h e  I A R ~  t e x t  p ~ g e  af the I.t~tque 

t h e   journal':^ CO1)P:N 
the  journal '  s ISSN ( ~ n t e r n a t i o n a l  Standard S e r i a l  
  umber ) 

CODEN and ISSN are unique and equivalent  representa t ions  of a 
journa l ' s  t i t l e  and a r e  mainly used by computerized services.  
CODEN cons i s t s  of s i x  l e t t e r s  and/or numbers. ISSN cons i s t s  of 
e igh t  numbers i n  two groups o f  four  d i g i t s  each. The former i s  
qasigned by t he  In te rna t iona l  Coden Service i n  t he  U.S.A, and 
the l a t t e r  by t h e  In te rna t iona l  S e r i a l s  Data System. Centre i n  
France. 



The journal  should a l s o  include information about i t s e l f  such 
as - 

the  name and address of  the  ed i t o r ( s )  
the  members of t h e  e d i t o r i a l  board 
the  frequency of publ icat ion of the journal 
the  annual subscr ipt ion r a t e  
the  p r i ce  of a s ing l e  i s s u e  
the  holder of the  copyright 

F ina l ly  every i s sue  of the  journal  should have the t ab l e  of 
contents giving t he  names of authors,  f u l l  t i t l e  of the paper, 
number of f i r a t  page and number of l a s t  page. 



REPROGRAPHY 

K . D e G . WIPPJ~IJARATNE, 
A s s i s t a n t  D i rec to r ,  Department of Nat iona l  Archives,  
No.7, Reid Avenue, Colombo 7. 

The word "Reprography" i s  a  comprehensive term f i r s t  used i n  
1954 a s  a  g e n e r i c  term f o r  a l l  types  of reproduct ion  of 
documents. Accordingly, "Reprography" inc ludes  a l l  p rocesses  
and techniques  a s s o c i a t e d  wi th  photocopying, microcopying, 
e l ec t rocopy ing ,  thermocopying, e t c .  E a r l i e r  a l l  t he se  processes  
and techniques  were known a s  "copying" o r  "dup l i ca t ingv .  

According t o  t h e  abcve d e f i n i t i o n  of t h e  word "Reprography", 
copying and d u p l i c a t i n g  processes  i nc lude  methods us ing  a  camera 
and without  a  camera. The camera process  would inc lude  
micro-copying forms,  such a s  microfi lm,  microf iche ,  supe r f i che ,  
c a r t r i d g e s ,  j a c k e t s ,  com, micro-cards and p r i n t s ,  
ape r tu re -ca rds ,  c a s s e t t e s  and micro-opaques. A camera is  used 
even i n  t he  p h o t o s t a t  process .  The o t h e r  copying processes  not  
u s ing  a camera would be e l e c t r o s t a t i c  processes  (quick c o p i e s ) ,  
s t e n c i l  d u p l i c a t o r s ,  addressographs ,  e t c .  

Photography s t i l l  remains a n  e s s e n t i a l  element I n  reprography. 
Although i t  i s  a wet, slow and expensive process ,  no o t h e r  
copying process  s o  f a r  devised  could equal  i t s  quality and 
v e r s a t i l i t y .  

Out of t h e  reprographic  p roces ses ,  "Mi.crographyW could h e  
regarded a s  t h e  g r e a t e s t  reprographic  process  i n  the  moder-n 
world. Micrographics combine t h e  s c i e n c e ,  t h e  a r t ,  and the  
technology by which informat ion  can be qu ick ly  reduced t o  t he  
rnedium of microform, s t o r e d  convenient ly  and then e a s i l y  
r e t r i e v e d  f o r  rt? f'erence rind ~ l ~ t ,  Acc:ordi~~k:l  y ,  
"Microreprogreiphy" i.3 :i pliotocopy of ally o b j e c t  , tilougli for o i i t '  

purposes u s u a l l y  a  page of t e x t ,  which has been copied on an 
unusua l ly  smal l  s c a l e ,  o r  as we more commonly say ,  a t  r a t i o s  of 
r educ t ion  such a s  t o  make reading  d i f f i c u l t  o r  impossible  with 
t h e  unaided eye. The microforms cover  a l l  forms of microimages, 
- may be t r a n s p a r e n t  o r  opaque and they  may be i n  t h e  form of 
f i l m  r o l l s  of va r ious  widths and l e n g t h s ,  i n  t h e  form of s t r i p s ,  
o r  i n  t h e  form of s h e e t s  o r  c a r d s  o f  va r ious  s i z e s .  

Although microfi lming was in t roduced  t o  S r i  Lanka i n  1967, i t  
has  a long  h i s t o r y  , beginning i n  1839 when John Benjamin 
Dancer, a  B r i t i s h  s c i e n t i s t  invented  t h e  technique of 
microfi lming.  He reduced 50 cen t ime t r e s  of t h e  o r i g i n a l  t o  03 
cen t ime t r e s  of  t h e  microphotograph. A French photographer ,  Rene 
P a t r i c e  Ilagron used the microphotographic technique f o r  sending 



news of  t h e  o u t s i d e  world t o  t h e  c i t i z e n s  of P a r i s  bes ieged  
d u r i n g  t h e  Pranco-Pruss ian  war o f  1870. The news d e s p a t c h e s  
were p h o t o g r a p h i c a l l y  cop ied  on t i n y  f i l m s  and were conveyed by 
c a r r i e r - p i g e o n s  u n d e r  t h e  nose  o f  t h e  P r u s s i a n  army t o  P a r i s ,  
where t h e y  were r e a d  by p r o j e c t i n g  t h e  image through a  b i g  
g a s - l i g h t e d  " a a g i c  l a n t e r n " .  Each f i l m  measured 3 x 5 cm and 
c o n t a i n e d  15 pages  i n  f o u r ,  o r  t h r e e  v e r t i c a l  columns. E igh teen  
of t h e s e  s t r i p s ,  weighing one gram, were i n s e r t e d  i n  a f e a t h e r  
q u i l l  and t i e d  t o  t h e  l e g  o f  t h e  pigeon.  Thus a b o u t  1,15000 
microf i lmed messages were f lown t o  P a r i s  by p igeon  p o s t .  It 
ahould be n o t e d  t h a t  microphotography was commercia l ly  made u s e  
of by a n  American, George Macarthy i n  t h e  1920 ' s .  Microf i lming  
became v e r y  p o p u l a r  d u r i n g  t h e  Second World War i n  1942, when 
Eastman Kodax Company p o p u l a r i s e d  and developed microf i lming  i n  
t h e  West . 

M i c r o f i l m  

The g r e a t e s t  r e p r o g r a p h i c  demand i n  manuscr ip t  d e p o s i t o r i e s  i s  
f o r  t h e  m i c r o f i l m .  Although m i c r o f i l m  w a s  used w i d e l y  a s  a  
means o f  r e p r o d u c i n g  o r i g i n a l  documents f o r  p r e s e r v a t i o n  and 
s e c u r i t y  s i n c e  t h e  Second World War, i t s  impor tance  and u s e  was 
n o t  r e a l i z e d  i n  t h i s  c o u n t r y  t i l l  r e c e n t  t imes .  I t  has  on ly  
s p r e a d  t o  one o r  two documenta t ion  c e n t r e s  o r  l i b r a r i e s ,  bu t  
main ly  f o r  t h e  p r o d u c t i o n  o f  m i c r o f i c h e .  However, L i b r a r i a n s ,  
D o c u m e n t a l i s t s ,  and  I n f o r m a t i o n  S c i e n t i s t s  and R e s e a r c h e r s  have 
r e a l i s e d  i t s  impor tance  f o r  s t o r a g e  and r e t r i e v a l  o f  knowledgec 

Microf i lm may be d e f i n e d  as a  t r a n s p a r e n t  f l e x i b l e  m a t e r i a l  f o r  
t h e  p h o t o g r a p h i c  r e p r o d u c t i o n  o f  documents i n  reduced s i z e  o r  a s  
a s e r i e s  o f  p h o t o g r a p h i c  r e p r o d u c t i o n s  on t h i s  medium t h a t  may 
be viewed o p t i c a l l y  and t h a t  may b e  used  f o r  making a d d i t i o n a l  
m i c r o f i l m  c o p i e s  o r  e n l a r g e d  t o  make e y e - l e g i b l e  p r i n t s .  There 
a r e  t h r e e  main t y p e s  o f  m i c r o f i l m s  i n  u s e  today .  (1) The 
S i l v e r - h a l i t i n  emuls ion t y p e ,  ( ? )  Ilitlzo o r  o :<n l id  t ype  find ( 7 )  
t h e  Kalvtlr type.  '1'11(. :I ~ l v e r - h t ~  l ~ ( l r  r j1n111: i l  O I L  1.1 111ia coll:qiwt 01' :I 

t h l n  s t r i p  o r  r o l l  o f  c e l l u l o s e  a c e t a t e ,  known as t h e  base ,  
c o n t a i n i n g  a  c o a t i n g  o f  t h e  l i g h t  s e n s i t i v e  emuls ion on one 
s i d e .  U s u a l l y ,  t h e  emuls ion s i d e  o f  mic rof i lm h n s  l i t t l e  o r  no 
g l o s s ,  w h i l e  t h e  non-emulsion s i d e  is v e r y  g:.ossy. The on ly  
permanent r e c o r d  f i l m s ,  i . e .  t h o s e  t h a t  h a w ?  permanance a r e  
s i l v e r - h a l i d e  emuls ion  type.  There  a r e  f o u r  c l a s s e s  o f  emulsion 
t y p e  m i c r o f i l m s  a c c o r d i n g  t o  u s e :  
(l) The m a s t e r  o r  camera o r  o r i g i n a l  n e g a t i v e .  T h i s  n e g a t i v e  
s h o u l d  be used o n l y  f o r  making a d d i t i o n a l  f i l m  c o p i e s .  The on ly  
t i m e  i t  s h o u l d  be used i n  a m i c r o f i l m  r e a d e r  i s  d u r i n g  t h e  
i n s p e c t i o n  p r o c e s s .  
(2 ) -  The master p o s i t i v e  o r  s e c u r i t y  copy, T h i s  copy i s  
s p e c i a l l y  p r e p a r e d  f o r  u s e  i n  p r o d u c i n g  a d u p l i c a t e  i n  c a s e  t h e  
m a s t e r  n e g a t i v e  i s  damaged o r  d e s t r o y e d .  



(3)  The p o s i t i v e  o r  r e f e rence  copy. This copy, u s u a l l y  a  sgcond 
gene ra t ion  copy, a l s o  has  t h e  same t o n a l  va lues  a s  t h e  or ig i r la l  
t e x t  photographer.  - - 
( 4 )    he d u p l i c a t e  nega t ive  copy. This  copy u s u a l l y  a  t h i r d  
gene ra t ion  copy, has  t he  same t o n a l  va lues  a s  t he  master  o r  
camera negat ive .  I n  1966, Eastman Kodax Company produced a  
nega t ive  microfi lm from an o r i g i n a l  nega t ive  d i r e c t l y ,  without  
going through t h e  in t e rmed ia t e  s t a g e  o f  p repar ing  a  p o s i t i v e .  
This  development makes i t  s e n s i b l e  t o  preserve  the  o r i g i n a l  
nega t ive  a s  a  "master" s e c u r i t y  copy and use  t h e  d i r e c t  nega t ive  
f o r  product ion  of p o s i t i v e  p r i n t s  f o r  s c h o l a r s .  

The Ozalid o r  Diazo type of f i l m  c o n s i s t s  of  a t h i n  s t r i p  of 
c e l l u l o s e  a c e t a t e  t h a t  has  a  l i g h t  s ens i t i -ve  d i azc  dye e i t h e r  
incorpora ted  wi th  t h e  f i l m  base o r  coated on the  base. With 
t h i s  type  of ~ n i c r o f i l m  a  nega t ive  image could be produced with a  
nega t ive  image. 

The Kalvar  f i l m  c o n s i s t s  of a  t h i n  s t r i p  of p o l y e s t e r  f i l m  t h a t  
c o n t a i n s  a  diazonium emulsion. With Kalvar f i l m  a  nega t ive  
image w i l l  a l s o  produce a nega t ive  image. 

One must no t  f o r g e t  t h a t  Ozalid and Kalvar  f i l m s  a r e  not  s c  
s u i t a b l e  f o r  use  i n  a  microfi lm camera, bu t  only f o r  preparing 

f i l m  d u p l i c a t e s .  Ne i the r  one has  been approved f o r  a r c h l v a l  
permanance. Both t h e s e  types  a r e  g e n e r a l l y  more s u i t a b l e  f o r  
t h e  product ion of f i l m  cop ie s  from high  c o n t r a s t  m a t e r i a l s ,  s u c h  
a s  newspapers o r  l i n e  drawings than  they a r e  f o r  t he  
reproduct ion  of a r c h i v a l  documents. 

The emulsion type  of microfi lms wi th  s i l v e r - h a l i d e  base a r e  t he  
ones s u i t e d  f o r  reproduct ion  of  a r c h i v a l  m a t e r i a l s .  This type 
o f  f i l m  nega t ives  a r e  f i n e  grade  wi th  r e so lv ing  power, good 
s e n s i t i v i t y  and c o n t r a s t .  For f i lming  a r c h i v a l  records ,  
non-perforated (wi thout   rocket-holes) microfi lms should be 
used r 1 3  t h ~  u s e  of p e r f o r . ~ t t . t i  i ' ~  l r n  r t , : : ~ ~ l t s  I ~ I  tiit. lo:::: o f  5 %  or 
Inore of the u:q~l'ul H J Y : ~  of tilt-' t ' i1111 .  This 1s :jo bc~i*eiu::d t i l t '  

image on the  f i l m  must be kep t  i n  the  a r e a  betwaen the 
p e r f o r a t i o n s  o r  ho le s ,  

The normal s i z e  of microfi lm used f o r  copying a r c h i v a l  
m a t e r i a l s ,  newspapers and books i s  35 mm on r e e l s  with a  
c a p a c i t y  of no t  more than  110 f e e t  (34.53 me t re s ) .  The mm 
measurement i s  t h e  width of t he  f i l m ,  & t he  s tandard  r o l l  l e n g t h  
i s  100 f e e t  (30.48 met res ) .  But r o l l s  a r e  o f t e n  made s h ~ , d t e r  o r  
a  l i t t l e  longer .  The 16 mm f i l m s  could be used f o r  t he  
product ion  of  card  indexes and some l e t t e r  s i z e  m a t e r i a l s  wntb 
good c o n t r a s t  between t h e  writing and t h e  paper  base. 
Seventy nun and 105 mm microfi lms a r e  used f o r  t he  r e p r o d ~ c t i o n  
of l a r g e  eng inee r ing  o r  a r c h i t e c t u r a l  drawings t h a t  cannct  be 
microfilmed s a t i s f a c t o r i l y  on 35 mm f i lm.  



The r e d u c t i o n  r a t i o  o f  a  35 mm r n i ~ r o f i l m  i s  12x-24x; a 16 mm i s  
25x-?Ox of  t h e  o r i g i n a l  document2 Most o f  t h e  documents and 
books a r e  mic rof i lmed  a t  medium r e d ~ c t i o n ,  i . e .  u s u a l l y  between 
l6x-?Ox. Newspapers a r e  u s u a l l y  f i l m e d  a t  17x o r  l 9 x  on 35 mm 
f i l m ,  t h u s  p e r m i t t i n g  l e g i b l e  images t o  be p r o j e c t e d  v i a  medium 
m a g n i f i c a t i o n .  S i x t e e n  mm r e e l s  a c e  p r i m a r i l y  used f o r  record  
m a t e r i a l  s u c h  as cor respondence ,  zhecks  and similar in format ion .  
Microf i lms  o f  105 mm may be used f o r  l a r g e  maps and p l a n s .  The 
r o l l  m i c r o f i l m s  a r e  a v a i l a b l e  n o t  o n l y  i n  r e e l  form b u t  a l s o  i n  
c a r t r i d g e  and c a s s e t t e ,  J a c k e t  and Aper td re  - c a r d  forms. 
Microf i lm c a r t r i d g e s  a r e  c o n v e n i e n t  packaging f o r  r o l l s  o f  
mic rof i lm.  

Microf i lms  on  r e e l s ,  which r e q u i r e  t h r e a d i n g ,  c a r t r i d g e s  can be 
s e l f  t h r e a d i n g .  They a r e  w e l l  p r o t e c t e d  and n o t  s u b j e c t e d  t o  
f i n g e r p r i n t s  and o t h e r  p o s s i b l e  s o u r c e s  o f  damage. The 
m i c r o f i l m  i n  c a s s e t t e s  g i v e s  added c ~ n ~ ? n i e n c e  t o  the handl ing  
of c o n t i n u o u s  r o l l s  o f  m i c r o f i l m .  Each c a s s e t t e  c o n t a i n s  two 
f i l m  s p o o l s  i . e .  t h e  f e e d  and t h e  take-up.  There i s  no need t o  
rewind a  c a s s e t t e  f i l m  when i t  i s  removed from t h e  r e a d e r .  Any 
frame may be h e l d  i n  v iewing  p o s i t i o n  f o r  f u r t h e r  reT?rence a t  A 

l a t e r  t i m e .  Microf i lms cou ld  be produced and c u t  i n t o  s t r i p s  and 
i n s e r t e d  i n  a c e t a t e  J a c k e t s .  A J a c k e t  i s  a p l a s t i c  c a r r i e r  w i t h  
s i n g l e  o r  m u l t i p l e  s l e e v e s  o r  c h a n n e l s  des igned  t o  a c c e p t  s t r i p s  
o f  16 mm o r  75 mm f i l m .  J a c k e t s  b o t h  p r o t e c t  t h e  m i c r o f i l m  and 
a l s o  f a c i l i t a t e  t h e  o r g a n i z a t i o n  o f  m a t e r i a l .  Images may be 
cop ied  o r  r e a d  d i r e c t l y  from t h e  j a c k e t  w i t h o u t  removing f i l m .  
They c a n  be v i s i b l y  t i t l e d  f o r  a q u i c k ,  e a s y  f i l e  r e f e r e n c e .  
J a c k e t s  a r e  u s e f u l  f o r  s t o r i n g  microimages  o f  c a s e  f i l e s ,  such 
a s  h o s p i t a l  r e c o r d s  ( c a s e  f i l e s  of p e t i e n t s )  o r  c u r r e n t  
p e r s o n n e l  r e c o r d s  which a r e  a c t i v e  and cumula t ive .  It i s  a l s o  
p o s s i b l e  t o  t a k e  i n d i v i d u a l  m i c r o f i l m  images and w i t h  t h e  a i d  of 
s p e c i a l  machinery mount them on a p e r t u r e - c a r d s  o r  punch c a r d s ,  
which p e r m i t  r a p i d  r e t r i e v a l  o f  t h e  i n f o r m a t i o n  on them. 

A p e r t u r e - c ~ r d s  are a v a i l a b l e  i n  Inany size::, 73/4" x 73,/8" t t ~ h  
s i z e  i s  most commo~ly  used.  They may c o n t ~ i n  rt s i n g l e  irnrige o r  
up t o  e i g h t  p a g e - s i z e  images on one 35 mm frame. A t a b l e  oP 
c o n t e n t s ,  a n  a b s t r a c t ,  and e n g i n e e r i n g  drawings  a r e  a v a i l a b l e  on 
a p e r t u r e  c a r d s .  The Com r e c o r d e r  c o n v e r t s  t h e  d a t a  s t o r e d  on 
Computer t a p e  d i r e c t l y  t o  mic rof i lm.  

Documents o r  books may be r e c o r d e d  and reproduced on r e e l  f i l m  
i n  f o u r  o r g a n i z e d  f o r m a t s  and s t y l e s ,  depending on t h e  n a t u r e  of 
t h e  m a t e r i a l  and how i t  i s  t o  be used .  Some u s e r s  r e q u i r e  a 
m i c r o f i l m  sys tem t h a t  can  r e p r o d u c e  documents w i t h i n  a  wide 
range  of s i z e s  from l a r g e  e n g i n e e r i n g  drawings  t o  a smal l  f i l e  
c a r d .  Some l i k e  bank and law f i r m s ,  need a system t h a t  can  
reproduce  b o t h  f r o n t  and back o f  a document ( a  c a n c e l i e d  check 
o f  a n o t a r y  deed)  s i d e  by s i d e .  Simplex - comic, Simplex - 
c i n e ,  Duo and Duplex a r e  t h e  f o r m a t s  t h a t  documents could  be 
a r r a n g e d  on t h e  mic rof i lm.  



I f  t h e  arrangement of t he  o r i g i n a l  documents on t h e  f i l m  i s  i n  a  
s e q u e n t i a l  o r d e r  and the  t e x t  is  arranged on image running 
p a r a l l e l  t o  t he  l eng th  of  t h e  microfi lm,  i t  i s  c a l l e d  the  
Simplex Comic arrangement.  This  ~ r r a n g e m e n t  i s  l i k e  i n  a  comic 
s t r i p .  Most documents up t o  8 l / 2  x 11" (21.2 cm x 27.5 cm) a r e  
f i lmed i n  simplex-comic format.  Simplex-cine format ,  i s  
microfi lm con ta in ing  images i n  a  s e q u e n t i a l  o rde r ,  bu t  t h e  t e x t  
runs  a c r o s s  t h e  width of t h e  f i lm.  The s tandard  a r c h i v a l  
microfi lming is  done by combining t h e  t . 7 0  formats  descr ibed  
above. Normally, overs ized  documents and books a r e  f i lmed us ing  
t h e  Simplex-Cine arrangement.  I n  bob? Simplex comic and 
Simplex-Cine arrangements i t  sometimes i s  the p r a c t i c e  t o  f i l m  
more than  one page p e r  frame. The f a c i n g  pages of a  book o r  
document, might be photographed toge the r .  

The two o t h e r  commoqly used formats ,  each of which use one h a l f  
of t h e  f i l m  width,  a r e  Duo and Duplex formats.  Duo format i s ,  - 
microfi lm con ta in ing  pages f i lmed i n  sequence on one h a l f  of the 
f i l m ' s  width with t h e  f i l m  being reversed  a t  t h e  end >f t he  r o l l  
t o  con ta in  subsequent pages. Duplex format f e a t u r e s  t h e  f r o n t  
and back of  documents f i lmed s i d e  by s i d e ,  This  format is  i d e a l  
f o r  f i lming  Bank cheques where s i g n a t u r e  and endorsement appear  
i n  both s i d e s  f i lmed s imul taneous ly  thereby  accommodating more 
frames on the  f i lm .  The r educ t ions  used f o r  both Duplex formats  
u s u a l l y  range between 32 X & 45x. 

The ma jo r i t y  of microfi lms used to-day f o r  f l l m i * ~ g  of a r c h i v a l  
documents a r e  b lack  and whi le ,  a l t hough  the  use  3f co lour  f i l m s  
is  inc reas ing .  The co lou r  f i l m  has  one major ad~rantage over  
black and white  f i l m  i .e .  when co lou r  i s  e s s e n t i a l  t o  ,he 
understanding of  t h e  s u b j e c t  ma t t e r ,  f o r  i n s t a n c e ,  i n  
reproducing an  a r t  book, c h a r t  o r  diagram- o r  col-our 
i l l u s t r a t i o n s .  

Microfiche i s  ano the r  popular  microform which l i t e i a l l y  means 
srn~11 ( m i c r o )  c ~ r d ( f i c : h r ) .  I t  ' i s  H t r n n s p a r " ~ ~ ~  shee t  of 
mic:rofiln~ ( . o r i C t i i  r l ~ r ~ i ;  micro 1 r r l c i y ; ~ ~ : r  I 11 rt ( : l * l t i  1)ct t t r r . ~ ~  1 t u:lut11 1.v 
con ta ins  i d e n t i f i c a t i o n  in fo rma t ion  which can be read wlthout  
magni f ica t ion .  They a r e  a v a i l a b l e  i n  a v a r i e t y  of s i z e s .  i d e e  
3'' x  511, 4" x  6", 5" x 8", e t c .  The most common s i z e  i s  t h e  4" 
x  6" f i c h e .  The maximum number of images t h a t  can be contained 
on a f i c h e  depends upon t h e  amount o f  photographi;  reduct ion .  
Most f i c h e  a r e  f i lmed a t  18 X t o  24X, but  some aTe  48X. I n  a 
mic ro f i che  of  3"X5", 60-98 frames o r  images could be 
accommodated. 78 pages of a  j ou rna l  would be g'olaped on a 
microf iche  of 10.5Xl4.7 cm. 

An improved form of  microf iche  has  been deve-oped ab u l t r a f i c h e  
con ta in ing  images reduced more than  90x,,, thus  pe rmi t t i ng  
thousands of  images p e r  f i c h e .  11" X 81/2 u l t r a f i c h e  could 
accommodate 3200 images. Accordingly, u l t r a f i c h e  o f f e r s  t he  



advan tage  o f  s t o r i n g  more i n f o r m a t i o n  i n  l e s s  s p a c e  t h a n  a 
s t a n d a r d  m i c r o f i c h e .  A s u p e r f i c h e  i s  a l s o  developed a t  a  
r e d u c t i o n  r a t e  of 75x,  i n c l u d i n g  a b o u t  1000 pages  on one f i c h e .  
While p l a n e t a r y  camera i s  used f o r  f i l m i n g  r o l l  microform, a 
camera c a l l e d  a  " s t e p  and r e p e a t "  i s  used f o r  m i c r o f i c h e .  

Micro-opaque is  a n o t h e r  m i c r o f i l m  similar t o  m i c r o f i c h e .  They 
a r e  images on opaque s t o c k  i . e .  images,  may be  s t o r e d  on b o t h  
s i d e s  o f  t h e  f i l m .  They a r e  a v a i l a b l e  i n  5'' X 3" and 6" X 9" 
s i z e s .  The d u p l i c a t i o n  o f  micro-opaques i s  r a t h e r  expens ive .  

Microcard i s  similar t o  m i c r o f i c h e  b u t  reduced on a n  opaqxe 
c a r d .  It  i s  produced by a p h o t o g r a p h i c  p r o c e s s .  A m i c r o p r i n t ,  
a n o t h e r  microform i s  similar t o  a m i c r o c a r d ,  e x c e p t  t h a t  i t  i s  
produced by a  p r i n t i n g  p r o c e s s .  

Advantages and Disadvan tages  of Microforms 

Advantages 

Il'oJay microforms h e ~ r e  become v e r y  p o p u l a r  i n  reproduc ing  books 
and documents a s  t h e i r  a d v a n t a g e s  a r e  much more t h a n  t h e  
d i s a d v a n t a g e s .  Each ~ l i i c ro form h a s  i t s  s t r e n g t h s  and 1-eaknesses 
f o r  t h e  r e p r o d u c t i o n  o f  o r i g i n a l  m a t e r i a l .  The economy, 
e f f i c i e n c y  and t h e  speedy  r e t r i e v a l  o f  m f o r m a t i o n  a r e  t h e  
advan tages  o f  mic rof  o m s  t o  t h e  L i b r a r i a n s ,  A r c h i v i s t s ,  
Documenta l i s t s  and I n f o r m a t i o n  S c i e n t i s t s .  Even t h e  u s e r  o r  t h e  
s c h o l a r  i s  b e n e f i t t e d  by t h e  a d v a n t a g e s  o f  t h e s e  microforms. 
The most v e r s a t i l e ,  and b e s t  s u i t e d  microform f o r  t h e  
r e p r o d u c t i o n  o f  a r c h i v a l  o r  l i b r a r y  m a t e r i a l s  h a s  been,  and i s ,  
a t  t h e  p r e s e n t  s t a t e  o f  t e c h n o l o g i c a l  development t h e  r o l l  
mic rof i lm.  The f i l e  i n t e g r i t y  o r  t h e  a b i l i t y  t o  r e t r i e v e  and 
reproduce  a  document w i t h o u t  t h e  chance o f  i t s  be ing  l o s t  o r  
m i s f i l e d  a f t e r  u s e  i s  a s s u r e d  i n  a mic ror i lm.  Secondly,  t h e  
f i l e  s e c u r i t y  o r  t h e  u s e  o f  microfilm t o  d u p l i c a t e  i r r e p l a c e b l e  
r e c o r d s  as  tissurance a1:ninst 1 0 s  o r  d e s t r u c t i o r ~  of t h e  
o r i g i n a l s  is  a l s o  s e c u r e d .  I t  i s  s a l d  t h a t  95% of  space  w i l l  be 
saved by s t o r i n g  microforms,  t h a n  by s t o r i n g  t h e  o r i g i n a l s .  
S t o r a g e  s p a c e  i s  a n  i m p o r t a n t  f a c t o r  t o  a n  expanding l i b r a r y ,  
s p e c i a l l y  i n  R m e t r o p o l i t a n  where space  i s  ex t remely  impor tan t  
and  expens ive .  A s  microforms cou ld  be s t o r e d  i n  compact 
s t o r a g e ,  t h e y  a r e  c o n s i d e r e d  a s  a  g r e a t  space-saving d e v i c e  
Books and documents a r e  produced i n  v a r i o u s  s i z e s  and as a  
r e s u l t  a  l i b r a r i a n  s h o u l d  o r d e r  v a r i o u s  t y p e s  o f  r a c k s  t o  s t ~ r e  
them. I n  t h e  c a s e  o f  microforms,  a s  t h e y  a r e  produced i n  
s t a n d a r d  f o r m a t s ,  r a c k s  cou ld  be o r d e r e d  o r  manufactured t o  one 
uniform s i z e .  T h i s  would s a v e  s p a c e  and w i l l  be economical  too .  

The r e t r i e v a l  o f  i n f o r m a t i o n  i s  c o n s i d e r e d  l e s s  time-consuming 
i n  t h e  c a s e  o f  microforms t h a n  0bta inin .g  j ~ f o r m a t i o n  from 



o r i g i n a l s .  A s  t h e s e  m i c r o f o m s  a r e  machlne-readable  r e c o r d s  
where i n f o r m a t i o n  is  o b t a i n e d  th rough  a  push b u t t o n  o r  o t h e r  
mechanical  d e v i c e ,  i t  i n v i t e s  r e a d e r s  t o  h a n d l e  i t ,  r a t h e r  t h a n  
h a n d l i n g  f r a g i l e ,  b r i t t l e  o r  f aded  o r i g i n a l  documents. 
L i b r a r i a n s  and a r c h i v i s t s  would c e r t a i n l y  produce t h e i r  books o r  
documents t o  Shs  r e a d e r s  i n  microform,  t h a n  a l l o w i n g  t h e  r e a d e r s  
t o  h a n d l e  v a l u a b l e  o r i g i n a l s  throilgh f e a r  o f  l o s s  o r  damage t o  
them. The r i s k  o f  l o a n i n g  r a r e  and v a l u a b l e  bcoks t o  a  r e a d e r  
c o u l d  be overcome by g i v i n g  a microform copy. Even t h i s  would 
p r e v e n t  a l i b r a r y  from engaging i n  r e c a l l i n g  c o s t s .  A l x b r a r i a n  
c o u l d  a f f o r d  l o s i r g  o r  damaging a p o s i t i v e  copy o f  a  m i c r o f i l m  
loaned t o  R r e a d e r ,  i f  t h e  n e g a t i v e  i s  d e p o s i t e d  i n  t h e  
l i b r a r y .  Every l i b r a r i a n  h a s  e x p e r i e n c e d  t h e  r i s i n g  c o s t s  sf 
o r i g i n a l  books. T h i s  h a s  hampered t h e  purchase  o f  new books t o  
t h e  l i b r a r y ,  i n  o r d e r  t o  improve i t s  c o l l e c t i o n .  Today, 
microforms have come t o  t h e  a i d  o f  t h e  l i b r a r i a n  by s u p p l y i n g  
t h e  new books a t  l / 3  o f  t h e  p r i c e  o f  an o r i g i n a l  book. An 
example cou ld  be c i t e d  as 13 volumes o f  t h e  Oxford Dictionary 
c o u l d  be  purchased i n  microform a t  1 of  the  p r i c e  o f  t h e  
o r i g i n a l .  

The u s e  o f  t h e  m i c r o f i c h e  i s  t h e  r e p r o d u c t i o n  o f  p r i n t e d ,  typed 
o r  o t h e r  h i g h  c o n t r a s t  m a t e r i a l s  s u c h  a s  p e r i o d i c a l  l i t e r a t u r e ,  
pamphlets ,  and s c i e n t i f i c  r e s e a r c h  r e p o r t s .  Microf iche  h a s  
g a i n e d  p o p u l a r i t y  owing. t o  t h e  a d v a n t a g e  o f  l e s s  c o s t  t h a n  t h a t  
r e q u i r e d  f o r  c o n v e n t i o n a l  p r i n t i n g ,  M i c r o f i c h e  i s  being used 
i n c r e a s i n g l y  f o r  t h e  r e p r o d u c t i o n  o f  c a t a l o g u e s  and v a r i o u s  
t y p e s  o f  d i r e c t o r i e s  b o t h  i n  i n d u s t r y  and government. When 
s e c t i o n s  o f  c a t a l o g u e s ,  f o r  example,  t h a t  have been reproduced 
on m i c r o f i c h e  a r e  r e v i s e d ,  t h e  r e v i s i o n s  a r e  a l s o  p laced  on 
m i c r o f i c h e  a t  a  lower  c o s t ,  t h u s  a v o i d i n g  t h e  purchase  of  u 
r e v i s e d  p r i n t e d  c a t a l o g u e  which would c o s t  more. The 
e y e - l e g i b l e  t i t l e s  t h a t  a r e  p r e p a r e d  f o r  a  m i c r o f i c h e ,  e n a b l e s  
t h e  u s e r  t o  f i l e  them i n  c a r d  c a t a l o g u e  drawers .  Microforms a r e  
more e a s i l y  mai led  a t  a  lower  c o s t  t h a n  o r i g i n a l  books. I t  i s  
c l e a r l y  demons t ra ted  t h a t  newspapers ,  t h e  most d i f f i c u l t  o f  a l l  
pr.irited rnritt~riril:; t,o prc: i t1r .v t : ,  ::t.o r ~ l i k i  \ l : i r~ t i  L t i  h:\vt: t) t - l txrl  

reproduced aa ti:iSuc: t o r i l y  i n  ~ n i o f r r  t o  s o l v e  t h e  ribovt? 
problems faced  by t h e  l i b r a r i a r i s  and a r c h i v i s t s .  

Disadvan tages  

The s i g n i f i c a n t  a d v a n t a g e s  o f  microforms shou ld  n o t  be looked 
upor- as a panacea f o r  s o l v i n g  a l l  problems of  r e c o r d s  and books- 
The m i c r o f i l m i n g  o f  r e c o r d s  h a s  been E O  o v e r s o l d  and s o l d  i n  s o  
many wrong p l a c e s  t h a t  t h e  s a l e s m e n  have o f t e n  become t h e i r  own 
w o r s t  enemies.  Its c a p a b i l i t i e s  have o f t e n  been h o n e s t l y  and 
d i s h o n e s t l y  m i s r e p r e s e n t e d .  Some t imes  v e r y  i m p o r t a n t  c o s t  
f a c t o r s  have been g l o s s e d  o v e r ,  t r e a t e d  ?s of no consequence,  on 
i g n o r e d  comple te ly .  I t  i s  e s t i m a t e d  t h a t  we cou ld  g r o v i d e  



t he  space r equ i r ed  f o r  a longer  per iod  of the  o r i g i n a l  document, 
f a r  l e s s  t han  t h e  c o s t  of microfi lming and main ta in ing  i t .  I n  
t h i s  con tex t ,  c o s t s  i n  r e s p e c t  o f  microfi lm sof tware ,  hardware, 
p e r i o d i c  i n s p e c t i o n ,  s e r v i c i n g  and a i r - cond i t i on ing  should not  
be ignored.  Accordingly, a l though microforms o f f e r  t h e  l a r g e s t  
sav ing  i n  space ,  t h e i r  c o s t s  a r e  alarming,  

Microfilms and f i c h e  a r e  normally very durable  and would last 
f o r  500 years .  A t  t h e  same t ime,  t h e  f i l m  producers  w i l l  
f u r n i s h  a  s e t  of s p e c i f i c a t i o n s  f o r  f i l m  s t o r a g e  t h a t  w i l l  s c a r e  
you. You should know t h a t  exces s  of moisture w i l l  r u i n  t h e  f i l m  
by sweat ing o r  mould, whereas a very co ld  o r  d ry  atmosphere w i l l  
cause t h e  f i l m  t o  become b r i t t l e .  I f  t h e  f i l m  i s  kept  i n  a  s a f e  
o r  v a u l t  o f  v a r i a b l e  tempera ture ,  a  s l i g h t  d i s t o r t i o n  would 
occur  and r u i n  t h e  f i l m  completely.  It should be remember~d 
t h a t  permanence and d u r a b i l i t y  of  microforms depend 011 Lhe 
maintenance of  high t e c h n i c a l  s t a n d a r d s  dur ing  t h e  process  of 
product ion.  The n a t u r e  of  t h e  microform m a l e r i a l ,  i . e .  a c e t a t e  
f i l m ,  i s  a more d e l i c a t e  medium than  paper  records .  Minimum 
a r c h i v a l  s t o r a g a  c o n d i t i o n s  f x r  microforms a r e  f i l t e r e d  
a i r - cond i t i on ing  s y ~ t e r n s  wh,ch w l l l  main ta in  a  temperature,  
between 650 and 700 F. ( 1 8 . 3 0 ~  and 2 1 . 1 0 ~ )  and r e l a t i v e  
humidity of  about  40%. there fore^ t h e  c o s t  of main ta in ing  and 
s e r v i c i n g  r eco rds  i n  microform may be more expensive than 
s t o r i n g  and s e r v i c i n g  the  o r i g i n a l s  

It i s  argued by l i b r a r i a n s  and ~ r c h i v i s t s  t h a t  r e t r i e v a l  of 
in format ion  from microforms i s  much more speedy, easy and 
e f f i c i e n t  t han  i n  t h e  c a s e  of  o r i g i n a l  ~ ~ e c o r d s '  Let u s  consider 
t h e  p h y s i c a l  o p e r a t i o n  f o r  a  moment. If you want a  T i l e  or book 
i n  t h e  o r i g i n a l  form, a  record  c l e r k  o r  l i b r a r y  a s s i s t a n t  would 
walk t o  t h e  f i l e  drawer o r  t h e  rack ,  t ake  the  o r i g i n a l  and hand 
i t  t o  t h e  reader .  I n  a  m a t t e r  of minutes you s e e  i t .  However, 
i f  you want t o  s e e  a  microfi lm,  you go t o  ihe ifidex f ind  the  
number of  t h e  r o l l  you want, go t o  t h e  s t o r a g e  cab ine t  f ind  the  
f i l m  o r  f i l m s  and proceed t o  t h e  r eade r  5 t h  i you open t h e  
ca r ton ,  t ake  ou t  t h e  can ,  open t h e  c a n ,  t ake  out  t he  f i lm  thread 
t h e  f i l m  on t h e  r e a d e r  and s t a r t - l o o k i n g .  With 600 -3,000 o r  
more frames on a  r o l l  o r  f i c h e ,  you w i l l  have t o  f ind the  
necessa ly  frame o r  frames. This  ope ra t ion  i s  more 
time-consuming than  going through a n  o r i g i n a l  record 01 book, 
I f  you happen t o  exper ience  a  power c u t  o r  a  f a i l u r e ,  ycu k i l l  

be f r u s t r a t e d .  Th i s  would be t h e  case  i f  t h e  bulb of  t he  r e a d e r  
f u s e s  while  viewing t h e  f i l m .  Even viewing a  microfi lm i n  a  
dark  room i s  a s t r a i n  on your  eyes .  

I n  a  microf i lm,  no t  more than  ane o r  two pages can be scanned 
s imultaneously.  This  may be inconvenient  when a reader  wants t o  
compare f a c t s  appear ing  i n  ano the r  page which is a t  t he  end of  
t h e  f i lm .  Therefore ,  i t  i s  n o t  p o s s i b l e  t o  compare two images 
even on the  same r o l l .  



It i s  o f t e n  s a i d  t h a t  t h e  i n t r i n s i c  v a l u e  o f  a n  o r i g i n a l  
document i s  l o s t  i n  t h e  f i l m  copy. The d e t e r m i n a t i o n  of t h e  age  
and genu ineness  o f  t h e  o r i g i n a l  document i s  no t  p o s s i b l e  i n  t h e  
mic rof i lm.  Even t h e  c o l o u r  w r i t i r g  and i l l u s t r a t i o n s  a r e  n o t  
shown i n  t h e  microfi!.m and t h i s  would b s  a  d i s a d v a n t a g e  t o  a 
r e s e a r c h  worker  i n  rleed o f  c o l o u r  I l l u s  t r a ~ i o n s .  

The n e c e s s i t y  o f  u s i n g  a  viewing d e v i c e  i n  t h e  microform, would 
p r e v e n t  a r e a d e r  from browsing o r  r e a d i n g  i n  a t r a i n ,  bus ,  queue 
o r  i n  bed,  Every Librer- an and A r c h i v i s  t t h i n k  t h a t  l e g a l i t y  of 
mic rof i lm i s  p r e t t y  w e l l  e s t a b l i s h e d ,  a s  a c t u a l l y  t o  d a t e  no 
riiajor c a s e  h a s  been c i l a l l enged .  Tlne day  someone c h a l l e n g e s  t h e  
l e g a l  v a l i d i t y  o f  t h e  microform i n  c o u r t  o f  law, f i l m  a s  primary 
ev idence  w i l l  be r e j e c t e d .  

The P h o t o s t a t  i s  a n o t h e r  p r o c e s s  o f  reprography ,  u s i n g  
photography. It i s  a  l a r g e  camera w i t h  a  p r i s m a t i c  m i r r o r  - - 

a t t a c h e d  t o  t h e  l e n s .  I t  t a k e s  i n  a  r o l l  o f  s i lve i - -ha l i .de  
p a p e r ,  o n t o  which t h e  copy i s  d i r e c t l y  made. T t  can copy 
documents up t o  40" X '93" h u t  t h e  l a r g e s t  p r i n t  i t  can p ~ o d u c e  
i s  24" X 18" because  18" i s  t h e  wid th  of the  r o l l  o f  s e n s i t i z e d  
p a p e r ,  350' long.  

There  a r e  few advan tages  o f  t h e  pho tos ta t ,  p rocess .  A s  t h e  
photograph i s  t a k e n  on t o  p a p e r  i n s t e a d  o f  t h e  f i l m ,  c o p i e s  of 
t h e  same s i z e  a s  t h e  o r i g i n a l  cou ld  be reproduced*  However, t h u  
a b i l i t y  t o  vary t h e  s i z e  o f  t h e  p r i n t s  is advantageous  i n  
p roduc ing  n e g a t i v e ,  e y e - l e g i b l e  c o p i e s  f o r  r e s e a r c h  purposes -  
Moreover, h i g h  q u a l i t y  r e p r o d u c t i o n s  a r e  a s s u r e d  a s  wet 
chemica l s  a r e  used i n  p r o c e s s i n g .  The p o s i t i v e  copy is more 
l e g i b l e  and t h e  t o n e s  a r e  r e v e r s e d  i n  o b t a i n i n g  p o s i t i v e  
cop ies .  The p h o t o s t a t  p r o c e s s  i s  i d e a l  t o  obta. in c o p i e s  of 
newspapers i n  i t s  o r i g i n a l  s i z e  and fo rmat .  P h o t o s t a t  p r o c e s s  
could  be used w i t h  advan tage  -to reproduce  f a d e d ,  b r i t t l e  and 
o v e r s i z e d  a r c h i v a l  documents. T h e  u s e  o f  u l t r a - v i o l e t - r a y s  i n  
ttl.is p roce : ln  is r l r r  : ~ t lv : i~~ t :qge  to rt.produc:t> o 7 if: i n i l1  I t i  w i t.11 
a poor  contr:rcst. T h e  copying o f  palm-leaf  r n r t r i u s u r i p t s  c o u l d  bt: 
done s a t i s f a c t o r i t y  by u s i n g  t h e  p h o t o s t a t  p rocess .  

IIowever, t h e  modern r*evo lu t ion  i n  reprography  began i n  1950 w i t h  
t h e  i n v e n t i o n  of Xerox. Thermofix and o t h e r  e l e c t r o s t a t i c  -- 
p r o c e s s e s  of document r e p r o d u c t i o n .  A s  a r e s u l t ,  r eprography ,  
which r e q u i r e d  t r a i n e d  and s k i l l e d  p e r s o n n e l  was t a k e n  o u t  o f  
them and p l a c e d  i n  w e l l  l i g h t e d  o f f i c e s  where c l e r i c a l  p e r s o n n e l  
w i t h o u t  any knowledge of p h o t o g r a p h i c  p r o c e s s  were making 
r e p r o d u c t i o n  of documents. 

These q u i c k  c o p i e s  produced c o p i e s  of documents a t  a  cheaper  
r a t e  w i t h  r e a s o n a b l e  speed o f  copy ing  t h e r e b y  making t h e  whole 
community aware of t h e  a d v a n t a g e s  o f  reprography .  



The A r c h i v i s t s ,  L i b r a r i a n s ,  Documenta l i s t s  and I n f o r m a t i o n  
S c i e n t i s t s  have r e a l i z e d  t h e  impor tance  of t h e s e  c o p i e s  f o r  
r e p r o d u c t i o n  of documents,  ma in ly  f o r  d i s s e m i n a t i o n  of 
i n f o r m a t i o n  t o  r e a d e r s .  

The e l e c t r o s t a t i c  p r o c e s s  cou ld  be used t o  reproduce s i n g l e  
s h e e t s  o f  small voiumes which c o n t a i n  v a l u a b l e  inforrrlat ion t o  
r e s e a r c h  workers  a t  R cheap r a t e .  A pege c r  p a r t  o f  a  book, a n  
a r t i c l e  i n  a < journa l ,  a  p r i n t e d  document cou ld  be reproduced 
e f f i c i e n t l y .  

Ifowever, l a r g e  bound volumes o r  f i l e : ;  and faded documents cannot  

be copied s a t i s f s c ~ o r i l y  i n  q u i c k  c o p i e r s .  The maximuiri copying 
a r e a  i s  a l s o  l i m i t e d  t o  11" X 17". Accordingly ,  newspapers,  
e n g i n e e r i n g  d rawings ,  a r c h f t e c t u r a l  drawings ,  l a r g e  maps and 
p l a n s  w l l  n o t  be accommodated i n  t h i s  t y p e  o f  c o p i e r s .  To 
d e s c r i b e  t h e  u s e s  o f  reprography  t o  a  l i b r a r y ,  a r c h i v e s  and 
o t h e r  c e n t r e s  engaged i n  s t o r i n g  and d i s s e m i n a t i o n  o f  laowledge,  
would encourage  bh~.  p e r s o n n e l  i n  t h e s e  i n s t i t u t i o n s  t o  p l a n  f o r  
t h e  f u t u r e  t o  s e t  up r e p r o g ~ a p h y  c e n t r e s  i n  t h e i r  r e s ~ e c t i v e  
i n s t i t u t i o n s .  

Broadly ,  t h e r e  a r e  s e v e n  major  common u s e s  of reprogrephy:  
( i )  S e c u r i t y ,  ( i i )  P r e s e r v a t i o n ,  ( i i i )  Disyosa l ,  
( i v )  A c q u i s i t i o n  ( v )  Refe rence  ( v i )  A d m i n i s t r a t i o n ,  and 
( v i i )  P u b l i c a t i o n .  

( i )  S e c u r i t y  

The r e p r o g ~ a p h y  of  documents f o r  s e c u r i t y  i s  done t o  p7?ov5de 
i n s u r a n c e  a g a i n s t  t h e  l o s s  o f  v a l u a b l e  informa' t ion i n  t h e  
documents i n  t h e  e v e n t  t h a t  t h e  documents themse lves  should be 
d e s t r o y e d  by f l o o d ,  f i r e ,  t h e f t ,  i n s e c t s ,  war o r  o t h e r  
c a l a m i t y .  A s  e x p e r i e n c e  h a s  shown, f i r e ,  t h e f t  and i n s e c t s  
( s p e c i a l l y  r a t s ,  w h i t e  a n t s  and s i l v e r f i s h )  a r e  t h e  most common 
enemies o f  documents i n  Sri Lnnka. The l o s s  and damage caused 
by thc?:.,~ hwztirti:~l t ~ t - t .  ~ r - t . e l ) l t ~ c . t ~ : i k ~ l c ~ .  Fir-(. ri:ik:; ot' doc-~rrnent:  i-re 
more coinrnort i n  t u n  orf;ciri.izatio:i:i t !~?in i r :  Archive: i  : i n r ?  
L i b r a r i e s ,  as a l a r g e  number of people  a r e  employed u s i n g  
inf lammable  and o t h e r  c h e m i c a l s  f o r  p r o d u c t i o n  purposes .  One 
must n o t  f o r g e t  t h e  f i r e  o u t b r e a k s  which a r e  s u s p e c t e d  s a b o t a g e  
a c t i v i t i e s  caused by employees h o l d i n g  d i f f e r e n t  p o l i t i c a l  
i d e o l o g i e s  and be long ing  t o  v a r i o u s  t r a d e  un ion  o r g a n i s a t i o n s .  
The damage caused by i n s e c t s  and l o s s  by t h e f t  a r e  common 
occurences  i n  a r c h i v e s  and l i b r a r i e s .  Accord ing ly ,  v a l u a b l e  and 
i r r e p l a c e a b l e  documents o f  a n  o r g a n i z a t i o n  shou ld  be microf i lmed 
o r  xeroxed t o  p r e v e n t  anzi h a z a r d s  mentioned h e r e .  It i s  
e s s e n t i a l  t h a t  t h e  s e c u r i t y  c o p i e s  of documents should  be 
s t o r e d ,  i n  a  p l a c e  l o c a t e d  i n  a  d i f f e r e n t  b u i l d i n g  from t h e  one 
i n  which t h e  o r l g i n a l  documents a r e  k e p t .  



( i i )  P r e s e r v a t i o n  

Reprography o f  documents f o r  ~ r e s e r v s t i c n  is done ft3r %\go 
reasons ;  ( a )  t o  p r o t e c t  r eco rds  a g a i c s t  p o s s i b l e  d e t e r i o r a t i o n  
from use ,  i . e ,  sga i l i s t  wear and t e a r ,  an. ( h )  t o  gre?sa?ve t h e  
in fo rma t iona l  conten t  of documents a g a i n s t  de t e r io raL ion  and 
even tua l  l o s s .  The use  of "preserva t ior i  reprog~o.?h~r"  o ?: 
documents i s  i d e a l  f o r  a r c h i v e s  and l i b r a r i e s  i n  S r i  Lad,ra. I t  
i s  e s s e n t i a l  f o r  c r g a n i s a t i o n s  hold ing  old raanuscripts in 'cheir 
possess ion .  Archives and l i b r a r i e s  e s p e c i a l l y  could make good 
use  of t h i s  techniqile of dociunent reproduct ion ,  A t  pre~sei.1'5 only 
t h e  Nat iona l  Archives i s  engaged i n  t h i s  t y p e  of pren(?r.ratiar~. 
f i lming .  An o r g a n i s a t i o n  which posses ses  documents groduced on 
poor m a t e r i a l s ,  such a s  h igh ly  a c i d  woodpull;, con ta in ing  a  J I J ~  

value  l e s s  than  5 -5 o r  non-pemanelit quick cop ie s ,  o r  ;i!?c1unerl?;:1 
t h a t  a r e  faded ,  b r i t t l e ,  char red  o r  watersoal+:ed should be 
t r a n s f e r r e d  i n t o  ~ i c r o f i l m .  Moreover, even ai? n a  w?io 
possesses  r a r e  and invs luaS le  r eco rds  o r  boolcs ~ l i i ~ l ~ l d  atiopt 
p r e s e r v a t i o n  f i lmil lg  t o  preserve  and s a f e g u ~ r d  h i s  c ~ l : i . e c ' t i o n . ~  
The a rch ives  anr! i b i e  shou1.d be cotnpel.led tc r e !  (3x1 

p r e s e r v a t i o n  f i lming  owing t o  t h e  c o n s t ~ n t  use of tiieir ~ecorc?:; 
and books which a  acces;3ible  to  s c h o l a r s  an(! t he  gene;n?. 
pub l i c .  The wear and t e a r  aad t h e  l o s s  o f  o r i g i n a l  doc:?rrnentu i-n 
a r ch ives  and l i b r a r i e s  could be a r r e s t e d  only by prn:;er..rat:idrl 
f i lming ,  The h i g h  c o s t  o f  r s p a i r i n g  o r i g i n a l  I " E ? C ~ ~ T ~ S  : L C  na 
c u t  down t o  a f r a c t i o n  of  coa t  by avoid ing  repel . rs  on 01*:7ginri:l.:: 
and f i lming  them t o  be used by the  r e a d e r s e  Ac33~1di.ngly. 
e s s e n t i a l  r e p a i r s  can then  ba reserved  f c r  documents t h a t  hayrn 
va lue  o r  t h a t  do not  lend  themaelves c e s i l y  t o  mi.c.<.o:fiI.mingn 
such a s  documents ( a )  t h a t  con.tnin velgr f i n e  wri.tinf<,, 
( b )  t h a t  a r e  o v e r s i z e ,  ( c )  t h a t  are i n  eo l cu r  ox. 
( d )  t h a t  have poor c o n t r a s t  'jetween the  reading  ma t t e r  and the  
paper.  

( i i i )  Disposal  o r  space-saving 

A t o ,  (1 1 o I I -  i I I i I i  1' r I -  1 .; ~ ~ 0 ~ 1 1 i  . , ~ 

i n  t he  advanced c o u r ~ t r i e s ,  S r i  Lanka has ~iot y e t  verlturecf on  
t h i s  type of document reprography. According t o  t h e  s t a t i s t i c s  
placed be fo re  t h e  8 t h  I n t e r n a t i o n a l  Congress on Archives held ir, 
October 1976, on ly  e l even  c o u n t r i e s  a r e  uving d i sposa l  filming. 
I am s u r e  t h a t  t h e r e  is no o r g a n i s a t i o n  o r  i n s t i t u t i o n  i n  t h i n  
count ry  engaged i n  o r  which has adopted d i s p c s a l  f i lming .  T h i s  
is  a  method used t o  sa7ae cons ide rab le  amount of space (5% of the 
space  r equ i r ed  t o  s t o r e  t he  o r i g i n a l s ) ,  and t o  d i spose  of t h e  
o r i g i n a l s .  For example, t h e  Lakmini Pahana Tiewspaper~ f o r  t h e  
per iod  1802-1900 were t r a n s f e r r e d  i n t o  f o u r  r e e l s  of mic ro f i lm ,  
i . e ,  (400 f e e t  of  f i l m ) .  However, t he  f i lming  of permanently 
va luab le  r eco rds  f o r  d i s p o s a l  purposes a lone  i s  r a t h e r  r isky and 
expensive.  This  type  of d i s p o s a l  f i lming  w i l l  a t t r a c t  er~y 
o r g a n i s a t i o n  i n  t h i s  country as i n  most i n s t a n c e ,  they  complain 



of t h e  l a c k  of space t o  s t o r e  t h e  o r i g i n a l s ,  BevertlzeEess, t L e  
d i s p o s a l  f i lming  should be undertaken wi th  extreme c a r e ,  a s  some 
of t h e  l e g a l  problems involved i n  d i s p o s a l  f i lming  a r e  not  y e t  
i n t e r n a t i o n a l l y  solved.  The l e g i s l a t i o n  w i l l  have t o  be amended 
and t h e  problems o f  acceptance  of  the  reproduced copy a s  
equ iva l en t  t o  t h e  o r i g i n a l s  must be s e t t l e d  before  any p r o j e c t  
is  undertaken f o r  d i s p o s a l  f i l m i n g ,  One must not  f o r g e t  thaz 
d i s p o s a l  f i lming  may be under taken  on ly  f o r  records  which have 
l i t t l e  permanent va lue  o r  when l e g a l  Limi ta t ions  a r e  n o t  
s p e c i f i e d  f o r  t h e  permanent p r e s e r v a t i o n  o f  any s e r i e s  o r  type 
o f  records.  Before engaging i n  any d i s p o s a l  f i lming  p r o j e c t ,  
t h e  fo l lowing  f a c t o r s  should be considered 
( a )  t h e  e f f e c t  on r e fe rence  c o s t ,  ( b )  t h e  expense of a d d i t i o n a l  
microfi lm readers .  ( c )  t h e  g e n e r a l l y  h i g h e r  c o s t  of ob ta in ing  
eye- leg ib le  enlargements  (on p a p e i )  from the  o r i g i n a l s  i n  a 
depos i to ry  and e s t ab l i shmen t  of a microfi lming u n i t ,  its 
main~enance  and c o s t  o f  r a w  . xa t e r i a l s ,  such ax reels  and 
chemicals.  

( i v )  Acqu i s i t i on  

This  method of  document r ep roduc t ion  i s  def ined  a s  t h e  f i lming  
o f  documents i n  o t h e r  d e p o s i t o r i e s  O P  i n s t i t u t i o n s  o r  i n  p r i v a t e  
posses s ion  t o  supplement and s t r e n g t h e n  o n e ' s  own holdings.  
Acqu i s i t i on  f i l m i n g  1s more s u i t a b l e  and e s s e n t i a l  f o r  a r c h i v e s  
and l i b r a r i e s .  It i s  a n  i d e a l  method f o r  c o i o n i a l  countries t o  
o b t a i n  t h e  cop ie s  of  r a r e  and va luab le  o r i g i n a l s  taken away by 
t h e i r  mas t e r s  a t  t h e  t ime o r  be fo re  ga in ing  independence and f ~ r  
documents c r e a t e d  a t  t h e  f a r  end by t h e  mas ters  a s  a r e s u l "  of 
t h e i r  a d m i n i s t r a t i o n  of co lon ie s .  Moreover, copies  could be 
obta ined  from t h e  o r i g i n a l  documents con ta in ing  m a t e r i a l  on S r i  
Lanka l y i n g  i n  a r c h i v e s  and l i b r a r i e s  of  o t h e r  f o r e l g n  
c o u n t r i e s .  This  i s  t h e  e a s i e s t  and a  low c o s t  way of ob ta in ing  
r eco rds  which have l e f t  ou r  sho res ,  where the  p re sen t  owners a r e  
lrnwilling t o  p a r t  frorn them. A l i b r u r y  o r  a docurn~nta t ion  
c e n t r e  which is  newly en tab l iohcd  c o u l d  adopt  t h l s  method Lo 
ac t lu i re  t he  rare ~ n d  vr i lut~ble  b o o h d  r q r l l l  a:igtaexlle:: helci hy oi1lt.l 
l i b r a r i e s  and i n s t i t u t i o n s  h e r e  and abroad,  In  o r d e r  t o  build up 
the  c o l l e c t i o n .  The a c q u i s i t i o n  of cop ie s  of o r i g i n a l s  i n  the  
format of photocopy o r  xerox (quick  c o p l e s )  would se rve  a 
l i b r a r y ,  b u i l d i n g  up i t s  c o l l e c t i o n  of  books and magazines, than 
ob ta in ing  them on microfi lms.  I t  is  because t h e  u s e r s  of 
l i b r a r i e s  a r e  more i n c l i n e d  t o  browse o r  read the  m a t e r i a l  \r 
t h e  book form. A l i b r a r y  could c u t  down i t ' s  cos t  f o r  
purchasing microf i lm r e a d e r s  i f  a c q u i s i t i o n  o f  documents a r e  
obta ined  on t h e  format  of p h o t o s t a t  o r  quick copies .  
Acqu i s i t i on  o f  cop ie s  of  t h e s e s  and d i s s e r t a t i o n s  submit ted t o  
f o r e i g n  u n i v e r s i t i e s  on S r i  Lanka by S r i  Lankans, which are  
unpublished would be a  va luab le  a c q u i s i t i o n ,  i f  obtained on 
microfilm o r  Xerox format ,  t o  any i n s t i t u t i o n  intel-ested i n  
d e p o s i t i n g  such m a t e r i a l .  Even a n  i n d i v i d u a l  could improve h i s  
own p r i v a t e  c o l l e c t i o n  of documents by ob ta in ing  photocopies o f  
o r i g i n a l s  which a r e  d i f f i c u l t  o r  expensive t o  purehasd. 



(v)  References 

I n  f i lming  documents f o r  r e f e r e n c e ,  t h e  purpose i s  t o  provide 
t h e  r e s e a r c h e r  wi th  exac t  cop ie s  of  documents a t  a c o s t  f a r  l e s s  
than  t h e  c o s t  of t r a n s c r i b i n g ,  t yp ing  o r  pho tos t a t ing  t h e  
o r i g i n a l s .  It could be used a s  a  s u b s t i t u t e  f o r  note-making and 
t h e  s c h o l a r  o r  r eques t ing  i n s t i t u t i o n s  could make a  copy without 
making use  of  t h e  o r i g i n a l  document over  and over  again.  I f  a  
microfi lm i s  made f i lming  v a l u a b l e  r eco rds ,  a  master  nega t ive  
should n o t  be preserved i n  t h e  i n s t i t u t i o n  where the  o r i g i n a l  
document is preserved ,  Accordingly, any number of p o s i t i v e  
cop ie s  could be made f o r  s c h o l a r s  and o ~ i h e r s  who reques t  the  
same document. The r e t a i n e d  n e g a t i v e  copy may a l s o  be used f o r  
s e c u r i t y ,  p r e s e r v a t i o n  o r  d i s p o s a l  purposes.  

( v i )  Adminis t ra t ive  o r  f a c i l i t a t i v e  uses  

Adminis t ra t ive  f i lming  is  used i n  an  i n s t i t u t i o n  t o  f a c i l i t a t e  
i t s  s e r v i c e s  t o  t h e  u s e r s  of t h e  m a t e r i a l  of a  p a r t i c u l a r  
i n s t i t u t i o n .  A book o r  a  document which f s  badly d e t e r i o r a t e d  
beyond r e p a i r  should be f i lmed be fo re  any r e s t o r a t i o n  work i s  
undertaken on the  document. This  wo~!d enable  a  r eade r  or- s 
s c h o l a r  t o  e v a l u a t e  t he  o r i g i n a l  Torm s f  t h e  book and t h e  format 
of  i t  be fo re  t h e  r e p a i r s  have been e f f e c t e d  t o  t he  o r i g i n a l .  
Moreover, i f  t h e  l e t t e r s  i n  a book o r  record are fad ing  or 
faded ,  t o  f a c i l i t a t e  reading  i t  should be reprographecl 
immediately. I f  a  l i b r a r y  o r  a n  a r c h i v e  wishes t o  e x h i b i t  t h e i r  
documents t o  t h e  pub l i c ,  i t  i s  much s a f e r  t o  e x h i b i t  t he  copies  
of  o r i g i n a l s  reproduced i n  v a r i o u s  forms so  a s  t o  safeguard the  
o r i g i n a l s  from t h e f t  o r  damage. 

The e f f i c i e n c y  of documentation and informat ion  c e n t r e s  and 
a r c h i v e s  o r  l i b r a r i e s  l i e s  i n  i t s  f i n d i n g  a i d s  which enable 
t h e s e  i n s t i t u t i o n s  t o  r ende r  a  good r e fe rence  s e r v i c e  t o  the  
u s e r s .  Accordingly, indexes ,  l i s ts ,  ca l ende r s  o r  o t h e r  f i nd ing  
t ~ i d s  t o  books and records  could be e a s i l y  suppl ied t o  
reocjrr rcliern i f '  t11:j.y 4 1 ~ : .  0 1 1  f LI:II. 

( v i i )  P u b l i c a t i o n s  

Copies of s e r i e s  of  r eco rds ,  r a r e  books o r  p e r i o d i c a l s  can be 
publ i shed  i n  t h e i r  e n t i r e t y  on microf i lm a t  f a r  l e s s  c o s t ,  more 
r a p i d l y  and wi th  l e s s  e d i t o r i a l  l abour  t han  i s  needed f o r  
l e t t e r p r e s s  p u b l i c a t i o n s .  Appropr ia te  t i t l e  pages,  an  
i n t r o d u c t i o n ,  a  t a b l e  of c o n t e n t s ,  indexes  and s p e c i a l  l is ts  
could  be reproduced on f i l m  t o  f a c i l i t a t e  t h e  i n v e s t i g a t o r .  The 
method of  "microfi lm o r  mic ro f i che  pub l i ca t ion"  i s  now becoming 
popular  i n  t he .  western c o u n t r i e s ,  where informat ion  i s  
d isseminated  a t  a  low c o s t  and i n  a speedy manner. When 
pub l i sh ing  s c i e n t i f i c  o r  t echno log ica l  l i t e r a t u r e ,  microform 
p u b l i c a t i o n  techniques  could be made use of t o  publ i sh  m a t e r i a l  



now out  of  p r i n t  o r  t o  o b t a i n  l i t e r a t u r e  a t  a low c o s t  i n  t he  
p repa ra t ion  of  r e sea rch  a r t i c l e s  f o r  yub l i ca t ion .  Moreover, 
en larged  o r  reduced cop ie s  of i l l u s t r a t i o n s ,  c h a r t s ,  p lans ,  
photographs, e t c ,  could be obta ined  qu ick ly  and a t  a low c o s t  by 
making use  of microform techniques.  

Reprography and Copyright 

R e s t r i c t i o n s  on f r e e  copying is  n o t  a vely old  phenomenon. Even 
the  i n v e n t i o n  of p r i n t i n g  by Gutenberg dur ing  t h e  1 6 t h  century  
d i d  not  make t h e  a u t h o r s  consc ious  t h a t  they  were being robbed 
of t h e i r  i n t e l l e c t u a l  labours .  However, on 9 t h  September 1886, 
t h e  n a t i o n s  who met i n  Berne s igned a convent ion f o r  t h e  
p r o t e c t i o n  of  l i t e r a r y  and a r t i s t i c  works. This convention was 
completed a t  P a r i s  i n  1896, r ev i sed  a t  B e r l i n  i n  1908, aga in  
completed a t  Berne i n  1941, r ev i sed  a t  Rome i n  1928 and i n  1948 
a t  Brusse l s  and a t  Stockholm i n  1967. Under t h e  Berne 
convent ion both publ i shed  and unpublished works a r e  e n t i t l e d  t o  
au tomat ic  p r o t e c t i o n  i n  a l l  c o u n t r i e s  s igna to ry  t o  t h e  Beme 
convent ion without  t h e  compliance t o  any f o r m a l i t y  whatsoever. 
S r i  Lanka i s  a s i g n a t o r y  t o  t h i s  convention. 

The Universa l  Copyright Convention adopted by t h e  I n t e r  
Governmental Copyright Conference he ld  a t  Geneva i n  1952 agreed 
t h a t  i t  i s  neces sa ry  t o  a f f i x  on a l l  copies  of  t h e  work a 
s t a t emen t  showing t h a t  t h e  work i s  copyrighted,  u s ing  the  symbol 
( c )  t h e  d a t e  of  i t s  copyr ight  and the  name of  t he  copyright  
ho lder .  The copyr ight  per iod  under  t h e  Berne convent ion is  l i f e  
of t he  a u t h o r  and 50 y e a r s  from t h e  d a t e  of h i s  death.  Under t h e  
Universa l  Copyright Convention i t  i s  25 y e a r s  a f t e r  t h e  dea th  of 
t h e  au thor .  Being a crown colony of B r i t a i n ,  S r i  Lanka adopted 
t h e  Imper i a l  copyr ight  Act of  1911 and i n  1979 passed a ne.r 
copyr igh t  l a w  t i t l e d  "Code of  I n t e l l e c t u a l  Proper ty  Act No. 52 
o f  1979" which i s  i n  o p e r a t i o n  a t  p re sen t .  

The modern development o f  Reprography equipment has made 
photographic reproduct ion  ' o f  recorded m a t e r i a l  an extremely 
s imp le ,  r ap id  and int:xpeilsivs process. I t  s h o u l d  be noted w i t h  
c a u t i o n  t h e  t h r e a t  t o  e x i s t i n g  copyr ight  laws, a s  L ib ra r i ans ,  
Documental is ts ,  in format ion  S c i e n t i s t s  and o t h e r s  engaged i n  
r e t r i e v a l  o f  Information a r e  engaged i n  copying of copy-righted 
m a t e r i a l .  

"Copyright" is  a Paramount r i g h t  g iven  t o  t h e  a u t h o r s  and 
p u b l i s h e r s  i n  o r d e r  t o  mot iva te  them t o  cont inue  t h e i r  
r e s p e c t i v e  a c t i v i t i e s  which u l t i m a t e l y  c o n t r i b u t e  t o  t he  
enrichment o f  human knowledge. Accordingly, copyr ight  should 
o p e r a t e  between two l i m i t s ,  ( a )  t h a t  a u t h o r  and pub l i she r  a r e  
no t  depr ived  of  t h e i r  j u s t , r e w a r d s ,  and ( b )  t h e  r i g h t  granted t o  
t h e  a u t h o r  and p u b l i s h e r  does no t  impose unnecessary 
r e s t r i c t i o n s  on t h e  u s e  of t h e i r  work. 



The L i b r a r i a n ,  Documentalist  end Informat ion  s c i e n t i s t  has  never  
ac t ed  wi th  t h e  i n t e n t i o n  of robbing o f f  t h e  i n t e l l e c t u a l  labours  
of t he  a u t h o r  and t h e  investment  r i s k s  of t h e  pvbi j sher .  Thei r  
main i n t e r e s t s  a r e  t o  make reading  m a t e r i a l  a v a i l a b l e  and t o  
d isseminate  i t  t o  t h e  u s e r  a s  qu ick ly  a s  poss ib le .  I n  t h i s  
enthusiasm of d isseminat ion  of knowledge t o  t h e  u s e r s ,  one may 
i n f r i n g e  t h e  copyr ight  laws and pay t h e  penal ty.  Accordingly, 
any person working i n  a  c e n t r e  where knowledge i s  disseminated,  
should be aware of t h e  p i t f a l l s  o f  reproduct ion  of copyright  
works. 

According t o  t h e  Copyright Act i n  opera?ion i n  t h i s  country,  
c l a u s e  13 s t i p u l a t e s  t h a t  reproduct ion  of a  work exc lus ive ly  f o r  
t h e  u s e r ' s  own pe r sona l  and p r i v a t e  u se  i s  allowed undel t h e  
"Fa i r  use" cond i t i on  without  t h e  permission o f  the  au thor .  
Accordingly, no inf r ingement  of copyr ight  can s r i s e  un le s s  a  
s u b s t a n t i a l  p a r t  of t he  copyr ight  is  involved-  Etren where a  
s u b s t a n t i a l  p a r t  i s  involved ,  and copying may be p e m i s s a b i e  a s  
" f a i r  p r a c t i c e  o r  dea l ing"  provided,  i t  is  f o r  t he  pL1rpose of 
r e sea rch  and p r i v a t e  s tudy  and a l s o  t h a t  i t  i s  f o r  t h e  purpose 
of publ ished c r i t i c i s m  and review. Even under t h e  "Fa i r  
copying" o r  " F a i r  use" c l a u s e ,  i t  i s  important  t 3  remember t h a t  
if reproduct ion  of a copyr ight  m a t t e r  has  deprived the  copyright  
h o l d e r  t h e  b e n e f i t  of t h e  s a l e  of  one o r  more copies  of h i s  
book, i t  is  a c a s e  ~f inf r ingement  of copyr ight .  

I f  a  cou r t  o f  l a w  had t o  dec ide  what i s  "reasonable copying" O L  

"use", they  would not  normally regard  i t  a s  u n f a i r  if 2 s i n g l e  
copy i s  made from a copyr ight  work of a  s i n g l e  e:-tract not  more 
than  4,000 words, o r  a  s e r i e s  of e x t r a c t s  (o f  which none exceeds 
3,000 words) t o  a  t o t a l  o f  8 ,000 lqrords, provided t h a t  i n  no case  
t h e  t o t a l  amount exceeds 10% of t h e  whole work. However, i t  
should be noted t h a t  t h i s  i s  n o t  a  f i n a l  judgement qn the  "Fa i r  
copying" c lause .  

I t i s  always st1 Ye f o r  rl L ~ J > ~ . : i r l a n  o r  :i c'eri t r c  oligtigcaci L I I  

i n format ion  r e t r i e v a l  through Reprography techniques t o  devise 
a n  a p p l i c a t i o n  form when r eques t ing  photocopies  of copyr ight  
m a t e r i a l .  This  form should c o n t a i n  a  s igne?  s ta tement  t h a t  t he  
person who is reques t ing  t h e  copyr ight  m a t e r i a l  has no t  obtained 
t h e  same m a t e r i a l  from ano the r  sou rce ,  and i t  i s  t h e  f i r s t  
a p p l i c a t i o n  f o r  such copy t o  be used i n  h i s  bona f i d e  research  
o r  p r i v a t e  s tudy.  When i s s u i n g  photocopies of copyright  
m a t e r i a l ,  t h e  person who i s  d e a l i n g  wi th  the  i s s u e  ~f 
photocopies  should make a  s ta tement  stamped on t h e  photocopies  
i s s u e d  t o  t h e  u s e r  t o  t h e  e f f e c t  t h a t  t he  copies  a r e  i s sued  o ~ i y  
f o r  r e s e a r c h  and no t  f o r  commercial purposes.  Tkis would 
safeguard  t h e  l i b r a r i a n  i f  a c t i o n  i s  brought agaFnst  a u s e r ,  who 
has  u t i l i z e d  photocopy m a t e r i a l  i s sued  by any documentation 
c e n t r e  f o r  commercial purposes.  



I g i v e  below a s ~ e c i r n e n  d e c l a r a t i o n  f ~ o m  a person reques t ing  f o r  
a  reprographic  reproduct ion:-  

.................................................................. 
hereby r eques t  you t o  make and supply t o  me a  copy of t h e  above 
r n a t e r i a l / a r t i c l e  o r  s e c t i o n  of above work which I r eques t  f o r  
t h e  purpose of  bona f i d e  r e sea rch  o r  p r i v a t e  s tudy.  I have &lot 
p rev ious ly  been suppl ied  wi th  a  copy of the  s a i d  a r t i c l e / t h e  
s a i d  p a r t  o f  t h e  s a i d  work by any o t h e r  person. I undertake 
t h a t  i f  a copy is  suppl ied  t o  me i n  compliance wi th  the  r eques t  
made above, I w i l l  no t  use  i t  except  f o r  t h e  purpose of research  
o r  p r i v a t e  s tudy .  

Signat~re:.~..................... 
Date:................. 

A specimen d e c l a r a t i o n  t o  be stamped on every page of a 
photocopy i s sued  on r eques t  would be " s ing le  copy f o r  p e ~ s o n a l  
o r  p r i v a t e  use",  "Reproduction l i m i t e d  t o  one copy s t r i c t l y  f3r 
pe r sona l  use". 



THE PROMOTION AND PUBLICITY OF SCIENTIFIC, TECHNICAL AND MEDICAL 
JOURNALS 

E.E.C. ABAYASEKERA, 
Di rec to r ,  Lake House Investments  Ltd.,  
100, S i r  Chittampalam A .  G a r d i n a ~  Mawatha, Colombo 2. 

The promotion and p u b l i ~ i t y  of scientific, t e c h n i z a l  and medical 
j ou rna l s  f a l l s  w i t h i n  t h e  market ing o i ,  a s  i t  i s  t e ~ a e d ,  t he  
d i s t r i b u t i o n  f u n c t i o n  i n  publishing. However, i t  i s  the  contellt  
of a  p u b l i c a t i o n  t h a t  l a r g e l y  determines o r  should,  a t  any r a t e ,  
determine t h e  d i s t r i b u t i o n  o r  s a l e s  s t r a t e g y ,  more so i n  t h e  
case  o f  p u b l i c a t i o n s  such a s  s p e c i a l i s e d  jou rna l s  s e rv ing  a 
p a r t i c u l a r  r e a d e r s h i p  a s  do jou rna l s  of t h e  genre we a r e  
cons ider ing .  Promotion and p u b l i c i t y  of pub l i ca t ions  and 
e s p e c i a l l y  j ou rna l s  have,  t h e r e f o r e ,  t o  be considered with due 
r e fe rence  t o  con ten t  and r eade r sh ip .  And, so  t h a t  we nay g e t  
our  pe r spec t ive  r i g h t  and b r ing  t h e  s u b j e c t  i n t o  c o r r e c t  focus ,  
i t  would, I t h i n k  be u s e f u l  f o r  u s  t c  s e e ,  f i r s t ,  where such 
jou rna l s  a r e  placed ~ r i t h i n  t h e  con tex t  of publishing i n  gene ra l  
and what t h e i r  s p e c i a l  c h a r a c t e r i s t i c s  a r e -  and secondly and 
more t o  o u r  purpose, how t h e i r  promotion and publPci ty  could be 
formulated t o  b e s t  advantage, But even before  t h a t  rJe need t o  
look a t  t h e  pub l i sh ing  e n t e r p r i s e ,  and t h e r e a f t e r  more 
p a r t i c u l a r l y ,  a t  t hose  a s p e c t s  of  i t  vhich have 2 hand i n  
shaping t h e  methods of promotion and p u b l i c i t y  b e s t  employed f o r  
t h e  c l a s s  of  j ou rna l s  we a r e  concerned wi th  h e r e u  

Pub l i sh ing  through the  medium of t h e  p r in t ed  word c o v e r s ,  a s  we 
know, a v a s t  f i e l d  from ephemeral pamphLets, bookle ts  and t h e  
l i k e  t o  works of  r e l a t i v e l y  t i m e l e s s  ka lue ,  I t  i s  appa ren t ,  
t h e r e f o r e ,  t h a t  t hey  could be c l a s s i f i e d  i n t o  a number of 
c a t e g o r i e s  o r  branches,  having t h e i r  s p e c i a l  charactel : -s t ics .  
S c i e n t i f i c  and o t h c r  j o u r n ~ 1 : i  O F  t h a t  k i n d  would be y l ~ r r d  
w i t t ~ l r l  tt~o c:citcgor-y 11r1ow11 t t ; i  t I t i ,  r t u k . 1  t' :I 

sub-d iv is ion  of t h a t  bLanch o r  l t  can be even considered a n  
i n t e g r a l  p a r t ,  of 1.rhai i s  c a l l e d  s c h o i a r l y  publ i sh ing .  The 
f u n c t i o n  of s c h o l a l l y  pub l i sh ing  may be descr ibed  a s  a s s i s t i n g  
i n  adding t o  and spreading  man's s t o r e  of knowledge, 
i n t e r p r e t i n g  c u l t u r e ,  b r lng lng  of  a n a l y s i s  and c r i t i c i s m  t c  bear  
on what we know and h,.w i e  t h i n k  and g e n e l a l l y ,  making a 
c o n t r i b u t i o n  t o  t h e  advancement of t h e  f r o n t i e r s  of  knowledge. 
The j o u r n a l s  we a r e  c o n c e ~ n e d  v i t h  have t h e i r  own p a r t  t o  p lay  
i n  t h i s  on-going e n t e r p r ~ s e ,  i t  ulay even be claimed f o r  them 
t h a t ,  w i t h  t h e  phenomenal g r o ~ r t h  t h e r e  has  been i n  many branches 
o f  knowledge and i n  s c i ence  2nd technology over  t h e  l a s t  decade 
o r  two, and cons ide r ing  t h e  . iature o f  t h e i r  c o n t e n t ,  journa ls  of 
t h i s  kind have i n  a  r e a l  way been i n  t he  v a n g u a ~ ~ d  of s c i e n t i f i c  
pub l i sh ing ,  low though t h e i r  p r o f i l e  may be i f  reckoned i n  terms 
of t h e  number of  j o u r n a l s  o r  t h e  q u a n t i t i e s  i n  which they have 
been publ ished.  That they  hold a  s p e c i a l  p l ace  i n  s c h o l a r l y  and 



s c i e n t i f i c  pub l i sh ing  i s  t o  be accepted but  they  have, a s  a  
c l a s s ,  t h e i r  own characteristics. From t h e  po in t  of view of 
promotion and publi-city t h e  c h a r a c t e r i s t i c s  of which we need t o  
t ake  s p e c i a l  no te  would be bhat : ( a )  they  would normally 
c o n t a i n  new m a t e r i a l  o r  c r i t i c a l  comment (b )  they  would cover 
s p e c i f i c  a r e a s  ( c )  they  aim t o  reach  a  s p e c i a l i s e d  and a  l imi t ed  
r eade r sh ip  ( d )  they  would normally t s  Lssued p e r i o d i c a l l y .  

The next  a spec t  of publ i sh ing  t o  be looked a t  i s  t h e  economic 
a s p e c t ,  and wi th  s p e c i a l  r e f e r e n c e  t o  i t s  bearing on 
d i s t r i b u t i o n  and t h e r e f o r e ,  on promotion and p u b l i c i t y .  Within 
the  con tex t  of  o u r  gene ra l  economic system, publ i sh ing ,  f o r  t he  
most p a r t ,  i s  commercially based and needs thus  t o  remain 
f i n a n c i a l l y  v i a b l e  i f  i t  i s  t o  su rv ive  and grow. The poin t  
which needs t o  be noted i s  t h a t  scha$arly books by and l a r g e  - 
and t h i s  i n c l u d e s  t h e  c l a s s  of j o u r n a l s  we have i n  mind - though 
they  a r e  admi t t ed ly  of cons ide rab le  importance f o r  t he  growth 
and d i f f u s i o n  o f  knowledge, a r e  unhappily o f t e n  uneconomic t o  
produce, t h a t  i s ,  they  a r e  by themselves gene ra l ly  not  
s e l f - suppor t ing  f i n a n c i a l l y  and unable t o  provide the  degree of 
p r o f i t  normally r equ i r ed  i n  a@ commercial e n t e r p r i s e .  
Fo r tuna te ly ,  however, t h e r e  have been and a r e  a  s u f f i c i e n t  
number of p u b l i s h e r s  w i l l i n g  t o  r i s k  c a p i t a l  and t o  engage i n  
t h e  pub l i sh ing  of  s c h o l a r l y ,  i nc lud ing  s c i e n t i f i c  books, not  
i n f r e q u e n t l y  by making up t h e  l o s s e s  i ncu r red  on s c h o l a ~ l y  
pub l i sh ing  from p r o f i t s  earned from books and magazines which 
have a  more g e n e r a l  o r  popular  appea l  and which b r ing  i n ,  i f  not  
t h e  s cheke l s ,  an  adequate  r e t u r n .  But i n  S r i  Lanka, i t  seems 
t h a t  l ea rned  jou rna l s  do no t  s h a r e  i n  t h i s ,  being l e f t  l a r g e l y  
t o  t h e i r  own devices  f o r  making ends meet. how eve^, t he  good 
news i s  t h a t  i n  t h e  case  of t h e s e  jou rna l s ,  t h e r e  a r e  some 
s p e c i a l  c i rcumstances  which can h e l p  i n  a  m a t e r i a l  way i n  
overcoming some of t h e  d i f f i c u l t i e s  and d isad~rantages  t o  which 
s c i e n t i f i c  and s c h o l a r l y  books and jou rna l s  a i e  sub jec t .  These 
we w i l l  d i s c u s s  a f t e r  we have taken  no te  nf some f a c t s  r e l a t i n g  
t o  p r i c i n g  of bookn tinti t o  dif i t r ibl l t ior l  cotqts. T h e  point  t o  
bear  i n  mind i s  t h a t  behind tile p r o ~ n o t i ~ n  ca~lti p u b l i c i t y  of 
j ou rna l s ,  indeed a s  a p a r t  of i t s  pub i i sh ing ,  one has t o  reckon 
with t h e  economic f a c t o r .  

Books a r e  pr iced  now g e n e r a l l y  between about t h r e e  and f i v e  
t imes  t h e i r  c o s t s  of product ion ,  and t h i s  would be broadly t r u e  
of  j ou rna l s ,  too.  I f  t h e  d i f f e r e n c e  between phys i ca l  c o s t  and 
s a l e  p r i c e  seems unduly h igh ,  i t  i s  because p rov i s ion  has t o  be 
made f o r  ( a )  c o s t s  of  d i s t r i b u t i o n ,  i nc lud ing  psomotion and 
p u b l i c i t y ,  which may absorb  a s  much a s  45% 50 55% cf t he  s a l e  
p r i c e ,  ( b )  a u t h o r ' s  r o y a l t y ,  u s u a l l y  f o r  s c h o l a r l y  books between 
10% and 15% of t h e  s a l e  p r i c e  ( c )  t h e  p u b l i s h e r s '  s e r v i c e s ,  
overhead and f i n a n c i a l  c o s t s ,  and ( d )  some margin of p r o f i t  t o  
t h e  pub l i she r .  This  i s  t h e  p i c t u r e  f o r  books, bu t  i n  t he  case  
of  j o u r n a l s  t h e r e  would be some impor tan t  v a r i a t i o n s ,  such as 
what payments, i f  any, a r e  t o  be made t o  c o n t r i b u t o r s  i n  Lieu of 
a u t h o r ' s  r o y a l t i e s ,  whether cop ie s  o l  most of them, a r e  so ld  on 



a subscription basis, the distribution arrangements, including 
promotion and publicity, and these may vary to a significant 
degree. Why distribution costs take as large a proportion as 
45% to 55% of the sale price may need some explanation. The 
reason is simply that of this 40% or 45% something like 20% or 
25% has to be passed on to the Bookshop or retailer and the 
balance is needed to cover the publisher's or distributor's 
costs of services, overheads and to include some margin of 
profit. Similarly, the bookseller has out of the 20% or 25% he 
receives to meet his own cost of operation, and retain something 
of it as profit. Costs of promotion and publicity have also to 
come out of the provision f o ~  distribution. 

It will be seen, therefore, that under normal book publishing 
arrangements, a substantial slice of the selling price has to go 
to meet costs of distribution, including promotion and 
publicity. A little reflection will also show that estimates as 
to sales to be expected and decisions, therefore, of what number 
of copies to print and what price to fix, whether of books or 
journals, are crucial basic decisions to be made by the 
publisher, and they need to be carefully planned. 

Now what I have said may suggest that the outlook for 
publishing, including publishing this class of journals, is not 
promising. But, fortunately for scientific and other such 
journals, there are some significant and distinctly material 
advantages which can be exploited to overcome the main financial 
and distribution problems that scientific books are heir to: 
specifically in the matters of what number of print and what 
price to fix, and in helping in restricting distribution costs. 
These advantages are:- 

(1) Easier assessment of sales and of the nlmber of copies 
to print as compared with books and magazines, as the 
potential readership is more easily assessed where the 
subject rnntter as  in the case of journals, covers a 
:~pcci~lisoti rireti. 1 1  1 1 1 rnti.10 r v r  t ~ o  t o11l.v 
in the decision as to t h f ?  nur.tber of copies to print, 
but also in planning promotion and publicity; 

(2) Pricing, which may be difficult to decide on where the 
number of copies which may sell poses uncertainties, is 
simplified with both production costs and what will 
come in from sales being more easily ascertainable; 

Little or no risk of over-pricing: likely buyers and 
subscribers - academics, professional persons, 
libraries, learned institutions - being particularly 
interested in the content of these ~ournals, could be 
expected to pay any price within reason. Apapt Prom 
minimising financial risks, an adequate margin to cover 
costs of promotion and publicity could thereby be 
ensured ; 



( 4 )  A c c e s s a b i l i t y  t o  th2 m a j o r i t y  af p o t e n t i a l  s u b s c r i b e r s  
o r  b u y s r s :  t h i s  i s  a s p e c i a l  advan tage  i n  d i s t r i b u t i o n  
and i n  p ~ b l i c i t y  and pi-omoti.on work and makes f o r  more 
a f  f e c k i v e  and l e n s  c o s t l y  s a l e s  a s  most customers  could  
be i.eac;h~ii !jy d l - r e c t  m a l l  r a t h e r  t h a n  through t r a d e  
i.llsrinc:1.s ' 2 - i i t i  r e l a t i v e l y  experlsive newspaper a d v e r t i s i n g ;  

(5) 3t?gei~dix:~; oa the  content, t h e r e  cou ld  be a worthwhile 
i l k  i:tl~i"ci;~d f o r  tiiese j o u r n a l s ,  e s p e c i a l l y  among 
iibri-irie:~, <:;iri l e&rn?r i  i . r ~ s t i  t u t i o n s ;  f o r e i g n  s a l e s  could  
H L S Q  h e l p  m2ter ia l l ; ; r  i~ i  t,l.ie a r e a  o f  f i n a n c e  a s ,  i n  
a c c o ~ d a n c e  wizh general p r a c t i c e ,  t h e  f i x i n g  o f  h i g h e r  
t h a n  I.oca.1 p r i c e s  far f o r e i g n  s a l e s  i s  a c c e p t a b l e .  

i t  i:; ~lnporCd-ertt Lo baa-r. ~ 1 1  m-nd, iiowever, t h a t  t o  b e n e f i t  from 
t h e  a d v a n t a g e s  I n a f e  enumerated,  t h e r e  a r e  two p r e - r e q u l s i t l e s :  
f i r s t l y ,  t h e  u v a l l a  b i l i t y  of i n f o ~ ~ ~ ~ ~ a t i o n  o r  o f  ar rangements  f o r  
r e s e a r c h i n g  the i ~ i P c ; - - l s , ~ t i o f i  r;s t o  narnes, a d d r e s s e s ,  e t c . ,  o f  
p e r s o n s ,  inst~tuti~ns, e t c . ,  c n n s t i t u t i n g  t h e  market  and from 
which o r  o th t  s~les f l g u r e s  cou ld  be worked ou t  ; 
s e c o n d l y ,  t h e  avei l a ~ l i l j  ty ~ f  f a c i l i t i e s  t o  make u s e  o f  the  
information I'or planl'ling ,rociuction arid d i s t l - i b u t i o n ,  and 
t h e r e f o r e ,  promotion and p u b l i c i t y .  The more e f f i c i e n t l y  t h e s e  
a r e  done t h e  more e f f e c t i v e  would be t h e  promotion and p u b l i c i t y .  

Having s e e n  how jour r i a l s  fit i n t o  t h e  p u b l i s h i n g  p i c t u r e ,  t h e i r  
c h a r a c t e r i s t i c s  and how c e r t a i n  c i r c w n s t a n c e s  cou ld  be turned t o  
t h e i r  ad-rantage,  w e  may now l o o k  a t  how and where methods o f  
prcmotion and p u b l i c i t y  cou ld  be managed sc, a s  t o  p l a y  t h e i r  
p a r t  and with maximum e f f e c  :. 
By t h e  t e rms  "promotion" is meant a l l  methods and t e c h n i q u e s  
which a p u b l i s h e r  u s e s  b o t h  t o  make known t h a t  a  p a r t i c u l a r  
p u b l i c a t i o n  has been c r  i s  t o  be p u b l i s h e d  and t o  induce  peop le  
t o  buy or, i r i  the ca:lt? oi' ::otnt-> , j ou r . r i~ I s ,  t o  becorns regultar  
H I ~ ~ I : J C L ' - ~ ~ ) ~ ? ~ . : I  :,o i t .  ~ o ~ t  o r  i : t I x I I : ~ t i y  I ti 

c r e a t i v e  r i c k i v l t y  ti::! i d  i i ~ i i i  i n i t i  art? bllaic t o   it:^ 
t echn iques .  Promc t i o n  w i t h  which goes  p u b l i c i t y ,  cou ld  i n  some 
c a s e s ,  p a r t i c u l a r l y  new p u b l i c a t i o n s ,  i n c l u d i n g  j o u r n a l s  which 
Fire more dependent  on i t ,  make a l l  t h e  d i f f e r e n c e  between a 
p u b l i c a t i o n  b e i n g  p l a c e d  oo t h e  map o r  a l lowed t o  langui.sh 
unknown. Prorriotion and some p u b l i c i t y  a r e ,  i t  must be 
acknowledged, Tiecessary fcr j o l ~ r n a l s  even though t h e y  do n o t  
p l a y  as  e s s e n t i a l  a r o l e  as f o r  books,  which a r e  p u b l i s h e d  for- 
mass r e a d e r s h i p  o r ,  i n  t h e  cave  o f  s c h o l a r l y  books,  f o -  8 

r e l a t i v e l y  l a r g e r  r e a d e r s h i p .  

The second i m p o r t s n t  p o i n t  t o  be no ted  i s  t h a t  w h i l e  even f o r  
books p r o ~ o t i o n  methods need t o  v a r y  w i t h  each  book, t o  some 
e x t e n t  a t  l e a . s t ,  t h i s  i.s rnuch more s o  i n  t h e  c a s e  o f  j o u r n a l s  
where t h e  promotion has  i n v a - i a b l y  t o  be a  t a i lo r -made  e x e r c i s e  



f o r  each.  's we s h a l l  s e e ,  t l i e r e  a r e  s e v e r a l  pi-oolotion ~ n ~ t h o d s  
t h a t  a r e  a v u i i a b i e ,  but what the b e s t  combinat ion i n  h a s  t o  be 
worked o u t  for each.  

The t h i r d  p o i n t  1 would make i s  t h a t  promotion h a s  t o  commence 
w e l l  i n  advonce o f  p , ~ b l i c a t i o n  and be fo l lowed  th rough  a lmost  
till t h e  r e a d e r s h i p  or s a l e s  t a r g e t s  a r e  w i t h i n  s i g h t .  O f  
c o u r s e ,  t h e  methods and tempo havc  n e c e s s a r i l y  t o  be v a r i e d  
a c c o r d i n g  t o  how s a l e s  a r e  p r o g r e s s i n g  and o t h e r  auch 
c i r c u m s t a n c e s .  

We now come t o  t h e  p r a c t i c a l  l e v e l  and t o  t h e  k i n d s  o f ,  ~ n d ,  
methods o f ,  promotion and p u b l i c i t y  from t h o s e  g e n e r ~ l l y  used by 
p u b l i s h e r s  o f  books b u t  which would be a p p r o p r i a t e  f o r  the 
j o u r n a l s  we a r e  h e r e  concerned wi th :  

( 1  j Advance announcements t o  academic and /or  p r o f e s s i o n a l  
c i r c l e s ,  a s  t h e  c a s e  may be ;  a l s o  t o  e d i t o r s  of 
newspapers and o t h e r  a p p r o p r i a t e  journal:; o r  macazines 
whose r e a d e r s  may be expec ted  t o  be i n t e r e s t e d  with 
r e q u e s t s  f o r  s u i t a b l e  ment ion ;  

( )  Brochures  g i v i n g  d e t a i l s  t o  a l l  who may be expected t o  
s u b s c ~ i b e  t o  o r  purchase  c o p i e s ,  i n c o r p o r ; i t i ~ ~ g  a n  orpdt.r 
form t o  be s e n t  t o  t h e  p u b l i s h e r  o r  d i s t r i S i l t o r  u s  tile 
c a s e  may be;  

( 3 '  A s p e c i a l  p r e - p u b l i c a t i o n  p r i c e  i n  t h e  c a s e  of a  new 
p u b l i c a t i o n  might  a l s o  be o f f e r e d  a s  a n  inducement,  
p a r t i c u l a r l y  where f i n a n c e s  a r e  needed t o  g e t  a  new 
j o u r n a l  going.  T h i s  cou ld  be s e n t  w i t h  t h e  advance 
announcement, b u t  o n l y  t o  t h o s e  who cou ld  be expected 
t o  s u b s c r i b e ;  

( 2 )  A f t e r  p u b l i c a t i o n ,  r ev iew c o p i e s  t o  s e l e c t e d  newspapers 
~ n d  m a g ~ e i n e s  and J o u r n a l s .  T h e ~ e  had b e s t  he s e n t  
: i t i d  r . c . : i , i t ~ l  t o  t h c l  <,d I tor*.; I )y  I l r i l t r r )  ~ l ! i t i r l t .  i-c>vctr 01' I t..t t r3re. :  

80 a 3  t o  e n s u r e  sa fe  recP_j p t .  Some follow-up, by ptlonr. 
o r  o t h e r w i s e ,  would be a d v i s a b l e  as e d i t o r s  a r e  busy 
and may wish t o  c o n s u l t  a s  t o  who might be asked t o  
rev iew t h e  j o u r n a l ;  

( 5 )  P r e s e n t a t i o n  c o p i e s  t o  a c a r e f u l l y  s e l e c t e d  number of 
prominent i n d i v i d u a l s  whose o p i n i o n s  may be expec ted  t o  
c a r r y  w e i g h t ,  These c o p i e s  had b e s t  be s e n t  wi th  
p e r s o n a l  n o t e s  from t h e  p u b l i s h e r  o r  e d i t o r .  A r e q u e s t  
f o r  o b s e r v a t i o n s  cou ld  be i n c l u d e d ;  i f  r e c e i v e d  and 
found u s e f u l  f o r  p u b l i c i t y  p u r p o s e s ,  t h e y  can  be s o  
used ,  A s  t o  p e r s o n s  t o  whom t h e s e  c o p i e s  would be 
s e n t ,  t h i s  w i l l  depend on t h e  p u b l i c a t i o n  and i t s  
c o n t e n t s .  Among t h o s e  t o  be c o n s i d e r e d  would be: 
l e a d e r s  i n  t h e  academic o r  p r o f e s s i o n a i  f i e l d ,  
p a ~ t i c c i - a r l y  t h o s e  c o n s i d e r e d  a u t h o r i t i  es o T 



s p e c i a l i s t s ;  a c c o r d i n g  t o  t h e i r  c o n t e n t ,  
e d u c a t i o n a l i s t s ,  i m p o r t a n t  f i g u r e s  known f o r  t h e i r  
i n t e r e s t  i n  s u b j e c t s  covered i n  t h e s e  j o u r n a l s ;  e d i t o r s  
o f  newspapers which cou ld  be expec ted  t o  t a k e  s p e c i a l  
n o t i c e  o f  t h e  k lnd  o f  m a t e r i a l  t h e  j o u r n a l  c a r r i e s  f o r  
news o r  f e a t u r e  purposes .  

These methods would, o f  c o u r s e ,  be  more a p p r o p r i a t e  f o r  
new journ t i l s  b u t  s o a e  o f  them cou ld  be s u i t a b l y  
modif ied f o r  l a t e r  issues. 

From what I have s h l d ,  l t  will, I t h i n k ,  be c l e a r  t h a t  ~f 
promotion and p u b l i c i t y  a r e  t o  be c a r r i e d  th rough  on a 
s y s t e m a t i c  b a s i s ,  a f a i r  amount o f  r e g u l a r  work would have t o  be 
done commencing w i t h  t h e  r e s e a r c h i n g  and c o l l a t i o n  o f  d a t a  o f  
s u b s c r i p t i o n / s a l e s  p r o s p e c t s ,  r i g h t  th rough  t i l l  sales  o r  
s u b s c r i p t i o n s  t a r g e x s  have n e a r l y  been reached.  S a l e s  promotion 
and p u b l i c i t y ,  a s  p a r t  o f  d i s t r i b u t i o n ,  i s  t h e  p u b l ~ s h e r ~ s  
r e s p o n s i b i l i t y  and t h e s e  f u n c t i o n s  t h e  p u b l i s h e r ,  t h e r e f o r e ,  
pe r fo rms  i n  t h e  normal c o u r s e .  But i n  t h e  c a s e  o f  j o u r n a l s  o f  
t h e  k i n d  we a r e  concerned w i t h ,  t h e  p u b l i s h e r  i s ,  I: b e l i e v e ,  
more o f t e n  t h e  e d i t o r ,  o r  r a t h e r  t h e  e d i t o r  i s  expected Lo c a r r y  
o u t  t h e  p u b l i s h e r "  f u n c t i o n s  a s  w e l l ;  t h a t  i s ,  i f  he  i s  noz 
f o r t u n a t e  enough t o  have a n  a s s o c i a t e  who u n d e r t a k e s  t o  zarzy 
t h e  burden and r e s p o n s i b i l i t y  o f  t h e  d i s t r i 9 ~ t i o n  work, 
i n c l u d i n g  p u b l i c i t y  and promotion.  Book p u b l i s h e r s  cou ld ,  o f  
c o u r s e ,  u n d e r t a k e  t h e  p u b l i s h i n g  o f  j o u r n a l s ,  bu t  perhapa 
because  o f  t h e  l i m i t e d  market  and t h e  d i f f i c u l t y  i n  o b t a i n i n g  
t h e  t y p e  o f  i n f o r m a t i o n  as t o  p a r t i c u l a r  r e a d e r s h i p ,  mope e a s i l y  
a c c e s s i b l e  t o  e d i t o r s ,  as w e l l  a s  c e r t a i n  o t h e r  c i r c u m s t a n c e s ,  
t h e  p u b l i c a t i o n  of j o u r n a l s  by commercial  p u b l i s h e r s  i s  the 
e x c e p t i o n  and n o t  t h e  r u l e .  

Whoever i s  t o  be r e s p o n s i b l e  f o r  t h e  promotion and p u b l i c i t y  o f  
s c i e n t i f i c  and o t h e r  s u c h  j o u r n a l s ,  i f  we proceed on t h e  b a s i s  
o f  what have s a i d  e a r l i e r ,  R ~ c h e m e  f o r  promotion ant1 
p u b l i c i t y  : i t a t  o ~ i t ,  r l  r o o  1 1  1 : :  1 1  I rcrrlgi~ly 3s 
follows: - 

(1) Using d a t a  o b t s i n e d  o f  p e r s o n s  and i n s t i t u t i o n s  l i k e l y  
t o  s u b s c r i b e  f o r  o r  purchase  c o p i e s  o f  t h e  j o u r n a l  i n  
q u e s t i o n ,  p r e p a r e  l i s ts  w i t h  names and a d d r e s s e s  f o r  
m a i l i n g  advance n o t i c e s ,  b r o c h u r e s ,  e t c .  

( 2 )  T h e r e a f t e r  send advance n o t i c e s  t o  poss l 'o le  
s u b s c r i b e r s ,  l i b r a r i e s ,  p r o f e s s i o n a l  p e r s o n s ;  a l s o  
p r e p a r e  b r o c h u r e s ,  and have advance a d v e r t i s e m e n t s  
c a r r i e d  i n  o t h e r  j o u r n a l s ,  l o c a l  and f o r e i g n .  Have 
t h e s e  p r i n t e d  o r  produced i n  s u i t a b l e  form; 

(j) While t h e  j o u r n a l  i s  i n  p r e s s ,  send  o u t  n o t i c e s ,  
b r o c h u r e s ,  e t c .  Here ,  t o o ,  l o c a l  and f o r e i g n ;  



( 4 )  Immediate ly  cop i e s  o f  t h e  jov.r.nal a r e  p ~ i n t e d ,  send o u t  
review,  p r e s e n t a t i o n  o r  complime1:t.ary c o p i e s ;  have 
nuitable follow-up act i -on with a v iew t o  hav ing  reviews 
l i d  iis eal-ly a p o s s i b l e  j.r; t~ ther  j o u r n a l s ,  
newspapers ,  stc. T h i . s  w i S . 1  i ? l c l u d e  :'ox3cign Ju\:~.r?ala; 

( 5 )  J ' f  sal?s o r  a u b s n r i p t i o n s  o r d e r s  have n o t  been a s  
s a t i s f a c t o ~ y  as  necessul-y,  and ,  depending on 
ava i : ab~ . l i ty  o f  f u n d s  i n  p u b l i c i t y  budget,  have some 
supp lementa ry  a d v e r t i s i n g  done i n  t h e  p r e s s  o r  o t h e r  
j o l ~ r n a l s ;  

( 6 )  Radio and t e l e v i s i o n  p u b l i c i t y :  where a ? p r o p r i a t e ,  
i n t e r e s t  t'iose i n  r a d i o  and T.V. i n  aqy aspects o f  
a r t i c l e s  c a r r i e d  i n  a  j o u r n a l ,  vhi  r , :~  mag h e l r ~  a general 
rjppeal o r  which cou ld  f i t  i n t o  any featul-t- programmes 
i n  t h e s u  media: a t a l k  01- d 5 s c u s b i c n  rwy LE. b ~ - ' ~ i .  
~ n t e r e s t l n g  and h e l p f u l  p u b l i c i t y - w i s e .  

I have d e a l t  w i t h  s c i e n t i f i c ,  t e c h n i c a i  and rnedlcal  j o a r n a l s  as 
a group  and n o t  a n  i f  e a c h  was i n  a s e p a r a t e  category c a l l i n g  
f o r  i n d i v i d u a l  t ~ e a t r n e n t .  This i s  because  the2.r problems :in 
promotion and ~ ; u b l i c i . t y  a r e  o f  t h e  same k i n d  and the same so:+ 
o f  approach  and t reatment ,  would be needed. 8u-k e s  T have: 
p o i n t e d  o u t  e a r l i e r ,  each  S o u r n a l  needs  t o  be t r e a t e d  a c c o r d i n g  
t o  i t s  i n d i v i d u a l  c o n t e n t  and s o u g h t - f o r  rendershi .p ,  and i t  -i:- 
f o r  t h e  p u b l i s h e r  o r  whoever c a r r i e s  o u t  h i s  f u n c t i o n s  t o  p l a n  
t h e  promotion and p u b l i c i t y  and t o  work o u t  t h e  methods and 
t e c h n i q u e s  which would be ex?ec ted ,  t o  b r i n g  i n  optimum r e s u l t s .  

I n  c o n c i u s i o n ,  I would l i k e  t o  say a few words on p ~ o m o t i o n  of 
s c i e n t i f i c  p u b l i s h i n g  ii? S r i  Lanka, but n o t  -in t he  s e n s e  w e  have 
been c o n s i d e r i n g  prornotri.on, namely,  -11 r e l a t i o n  t o  s a l e s  azd 
p u b l i c i t y  i 'or  i n d i v i d i i a l  journp-1s. Rather.,  o f  promotion i n  i t s  
r o l e  3 rin t ic t i  vt? agent i n ? I  1 . 1  in , oric011~11gi XI+: ~'lii 

dr?velopinr; t h e  P ~ ~ : I ~ L H I -  zind : ~ ; j : : t t ~ ~ n r i t l  c ! > i ~ b l  i c ~ t i ~ r i  01' : : c i ~ ~ ~ > t i i ' i c , ~  
t e c h n i c a l  and o t ! ~ e r  yelateit, m a t e r i a l  i i l  A n y  form.. I t f ~ . i n k  i t  i s  
probab ly  t r u e  t h a t  n o t  a few m a n u s c r i p t s ,  o f  some v a l u e  a t  
l e a s t ,  a r e  l a n g u i s h i n g  i n  t h e  d e s k s  o f  s c i e n t i s t s ,  r e s e a r c h  
workers  and p r o f e s s i o n a l  p e r s o n s ,  mai.nly f o r  t h e  want of mealis 
o f  h a v i n g  them p u b l i s h e d ,  a s i t u a t i . o n  which a u s t  a l s o  tend to 
d i s c o u r a g e  would be workers  and wrbi-beys from making t h e i r  own 
c o n t r i b u t i o n s ;  and i f  even i n  the deve laped  world ,  t h e r e  a re  
s t i l l  n o t  a  few d i f f i c r r l t i e s  t o  be  overcome i n  o b t a i n i n g  seadg 
p u b l i c a t i o n  f o r  such  m a t e r i a l ,  d e s p i t e  the re  be ing  such vigorous  
i n s t i t u t i o n s  as t h e  TJniversity P r e s s  i n  t h e  LTni-ted S t a t e s  and 
l o n g  e s t a h l - s h e d  s c l i o l a r l y  pres:;eo i n  t h e  iJni-bad Ki.ngtiom and t h o  
C o n t i n e n t ,  t h e  d i f f i c u l t i e s  a r e  obviou.sly s o  rnuch t h e  g r e a t e r  as 
t o  seem insurmountab le  i n  Th i rd  World c o u n t r i e s  Like S r i  Lanka 
w i t h  t h e i r  l i m i t e d  r e s o u r c e s  and f a c i l i t i e s .  It i s  i n  t h e s e  
r e g i o n s ,  however, t h a t  t h e  need i s  more p r e s s i n g  f o r  adequa te  
p u b l i s h i n g  f a c i l i t i e s  f o r  s c i e n t i f i c  and t e c h n i c a l  m a t e r i a l ,  



How can t h i s  be achieved'? I Ohirik G break-.thr:ough i n  the 
con tex t  of our  economic c i rcumstances ,  can only be worl*:ed i)ut on .~,f a ~ d  us ing  t h e  b a s i s  o f  s t a t e  suppor t ,  d i r e c t l y  and i n d i r e c A ? -  
agenc ie s ,  l o c a l  and fo re ign ,  a s s i s t e d  o? sponsored, The main 
a r e a s  i n  which supp<jrt  wou1.d be needed seem t.o be i n  f i n a n c i a l  
backing and i n  pub l i sh ing  e x p e r t i s e .  Whether, f o r  example, the  
Nat iona l  Book Development Council  s e t  up with 1Jnescc hacking, 
can work a  s p e c i a l  scheme towards t h i s  end i n  a s s o c i a t i o n  with 
bodies  such a s  t h e  COSTED and A S C O ,  I do not  know, but  perhaps 
i t  may be a no t ion  worth cons ide r ing ,  Af t e r  a l l ,  i n  t h i s  age of 
s c i e n c e  and technology, ~ r i l e s s  we i n  the developing ~ o t - l d  see 
whether and how w e  and our  chi l .dren are going,  and k!ow we and 
they can j o i n  i n  and become p a r t  of t h e  g loba l  cornuni ty  of t h e  
f u t u r e ,  we  a r e  likely t o  ~ e c e d e  and be l o ~ t ;  i n  wh8.t niay seem a 
g l o r i o u s  bu t  what i s  n e v e r t h e l e s s  a f u t u r e l e s s  p a t ,  L e t  us 
hope we g e t  both ou r  p e r s p e c t i v e s  and p r i o r i t i e s  r i g h t .  



s .  PROBLEXS IN EDITING SCIENTIFIC JOURNALS - 

The l a c k  of p r o f e s s i o n a l l y  t r a i n e d  s c i e n c e  e d i t o r s .  he 
p r z s e n t ,  p e r s o n s  w i t h  l i t t l e  o r  no knowledge o f  s c i e n c e  
e d i t i n g  a r e  employed as e d i t o r s  by many s c i e n t i f i c  
i n s t i t u t i o n s ,  o r  e l s e ,  s e n i o r  s c i e n t i s t s ,  w i t h  heavy 
s c h e d u l e s  have t o  a c t  a s  p a r t - t i m e  e d i t o r s .  
There  is  a l a c k  of awareness  o f  i n t e r n a t i o n a 1 I . y  a c c e p t e d  
s t a n d a r d s  a s  r e g a r d s  noiilenclatilre, symbols,  u n i t s ,  e t c .  
B a s i c  i n f o r m a t i o n ,  e.g. name of  p u b l i s h e r ,  d a t e  of i s s u e ,  
e t c . ,  i s  o f t e n  n o t  g i v e n  i n  some l o c a l  j o u r n a l s .  
The d i f f i c u l t y  o f  a t t r a c t i n g  s u f f i c i e n t  c o n t r i b u t i o n s  of 
good q u a l i t y ,  Most s c i e ~ t i s t s  p r e f e r  t o  p u b l i s h  t h e i r  
p a p e r s  i n  i n t e r n a t i o n a l l y  a c c e p t e d  f o r e i g n  j o u r n a l s ,  whose 
w i d e r  c i r c u l a t i o n  and p r e s t i g e  e n s u r e s  g r e a t e r  v i - s i b i  li t y  
f o r  t h e i r  r e s e a r c h .  
The problem of' f i n d i n g  s u i t a b l e  r e f e r e e s ,  Because o f  -the 
small s c i e n t i f i c  community, i t  i s  o f t e n  d i f f i c u l t  t o  f i n d  
a p p r o p r i a t e  r e f e r e e s  l o c a l l y  i n  some s p e c i a l i z e d  a r e a s  of 
S c i e n c e  and Technology. T h i s  n e c e s s i t a t e s  s e n d i n g  a r t i c l e s  
abroad  f o r  r e f e r e e i n g  , t h u s  i n c u r r i n g  e x p e ~ l d i t u r e  o f  
c o n s i d e r a b l e  amounts o f  f o r e i g n  exchange a s  payment t o  
r e f e r e e s  and adl?i.ng t o  t h e  c o s t  o f  produci-ng t h e  j o u r n a l .  
Many l o c a l  j o u r a a l s  a r e  n o t  s p e c i a l i s e d  b u t  cover  vide 
s u b j e c t  a r e a s .  I f  a  j o u r n a l  c o v e r s  more thsr: 7 s u b j e c t  
a r e a s ,  t h e  p o s s i b i l i t y  o f  i t  r e a c h i n g  t h e  c o r r e c t  u s e r  
t a r g e t  i s  d e c r e a s e d .  A s  o n l y  a  l i m i t e d  number o f  c o p i e s  
a r e  p u b l i s h e d  o f  most l o c a l  j o u r n a l s ,  t h e  chances  o f  t h e i r  
r e a c h i n g  t h o s e   ork king i n  s p e c i a l i s e d  f i e l d s  i s  remote,  
The j o u r n a l s  o f  t h e  Tea Research  l n s t i t ~ i t e  and t h e  Rubber 
Research I n s t i t u t e  on t h e  o t h e r  hand c o v e r  d e f i n i t e  a r e a s  
and t h e r e f o r e  can  be d i r e c t e d  t o  a d e f i n i t e  u s e r  group, 
Recause most l o c a l  journfil-s, cover  wide sub-ject, t l rens tllt?y 
a re  not; inclutie: i  i n  t h e  major  i n t e r r l a t i o n r i l  nbg t rnc t in t :  
n l l d  i : : t ? i ' v i ~ t ? : q  w \ 1  i c.11 1 . 1  c ~ > v t ! t .  I tilt. 
specia!,iood jourrlal:; in :i giver1 H r - e H  o f  :?cience : t ~ \ d  
Technology* 
The l anguage  b a r r i e r .  The medium of  e d u c a t i o n  f o r  most o f  
t h e  younger  s c i e n t i s t s  h a s  been t h e  n a t i o n a l  l anguages ,  
S i n h a l a  and Tamil. The s c i e n t i f i c  r e s e a ~ c h  j o u r n a l s ,  on 
t h e  o t h e r  hand,  ape  p u b l i s h e d  o n l y  i n  E n g l i s h  (sometimes 
w i t h  a b s t r a c t s  i n  S i n h a l a  and ~ a m i l ) .  T h i s  language 
b a r r i e r  r e s t r i c t s  t h e  younger  s c i e n t i s t s  from c o n t r i b u t i n g  
f r e e l y  t o  t h e  l o c a l  j o u r n a l s .  
S p e c i a l i s e d  p r e s s e s  w i t h  f a c i l i t i e s  f o r  s c i e n t i f i c  
p u b l i s h i n g  a r e  l a c k i n g  i n  S r i  Lanka. Only a v e r y  few 
p r e s s e s  c u r r e n t l - y  i n  o p e r a t i o n  have t h e  c a p a b i l i t y  o f  
h a n d l i n g  t e c h n i c a l  p r i n t i n g .  
Lack of'  i n f o r m a t i o n  abou t  a v a i l n i ~ l e  pub l i : ihe r s  t ~ n d  t h e i . r  
c a p a b i l i t i e s  as r e g a r d s  t y p e - s e t t i n g ,  p r i n t i n g  t e c h n i q u e s ,  
e t c .  



10. F i n a n c i a l  c o n s t r a i n t s  due t o  t h e  h i g h  c o s t  o f  p r l n t i n g  and 
p r o d u c t i o n .  Most j o u r n a l s  have t o  be s o l d  below c o s t ,  and 
have t o  be s u b s i d i z e d  by government g r a n t s ,  e t c . 0 t h e r s  
depend on a d v e r t i s e m e n t s  t o  c o v e r  t h e  c o s t  o f  p roduc t ion .  

11. D i s t r i b u t i o n  sys tems  b o t h  locally and abroad 8 r e  poor ly  
o rgan ized .  

12.  L imi ted  market  f o r  t h e  S c i e n c e  and Technology j o u r n a l s  i n  
S r i  Lanka. Most j o u r n a l s  have few s u b s c r i b e r s  o r  s a l e s  and 
a r e  d i s t r i b u t e d  m o s t l y  on exchange f o r  o t h e r  j o u r n a l s ,  
l o c a l l y  and abroad.  Because of t h e  l i m i t e d  s a l e s ,  i t  i s  
v e r y  d i f f i c u l t  t o  make t h e  p u b l i c a t i o n  and p r o d u c t i o n  o f  a 
s c i e n t i f i c  j o u r n a ~  a f i n a n c i a l l y  v i a b l e  v e n t u r e .  



b. HECOMMENDATIONS 

To provide tLaaining courses for editors to achieve 
professional standards in editing scientific publications 
Training programmes should be organized to inculcate the 
necessary editing skills in persons having a science 
background. 
To maintain a pool of professional science editors at 
MARESA. Other institutions could then have thear 
publications edited at NARESA. 
To maintain a pool of science writers at NARESA. They 
could assist research workers to present the results 3f 

their research work following internationally accepted 
standards and norms. 
The Bureau of Standards should publicise Sri Lanka 
Standards on basic information needed for publishing 
scientific and technical journals. 
All journals should include detailed 'Instructions to 
Contributors ' regarding internationally accepte~ 
nomenclature, units, symbols, etc. Medical Journals should 
carry instructions to authors regarding the use of 
photographs for illustrations. 
The publication of scientific journals both at the 
research and popular level in the national languages 
should be encouraged. 
fhe distribution of journals abroad shodld be organized. 
Financial problems could be partly minimised by merging 
journals in the same area of Science and Technology. 
Journals should aim for greater subject specialisation, 
The Journal of the National Science 2ouncil of Sri Lankz 
could be divided into two sections:- Life Science and 
Physical Sciences to ensure greater specialisation. 
Information regarding printers and publishers in Sri Lanka 
and their capabilities should be made available. 
A survey should be conducted to assess the current 
: i ~ t u t l t ~  011 i t  tilt, 1 1  n of : : t . l t \ ~ l t  L F 1 1 ~  r n d  
technlcal journiala i n :hi i ,altka.  
The following criteria could be assessed in the course of 
the survey:- 
a) How many copies of the journal are pubushed 
b) What are the problems, (financial , etc. ,) faced in 

publishing the journal. 
The proceeding of thLs Ser,inar should be published to 
provide guidelines for scien3e editors in t h l s  country. 



ANNEX I LIST OF PARTICIPANTS 

We a re  g r a t e f u l  t o  the  undermentioned p a r t i c i p a n t s  o u t  o f  whose 
d i s c u s s i o n s  t h e  c o n t e n t s  o f  t h e  e p i l o g u e  emerged:- 

Abeyratne ,  D r .  ( ~ r s . )  S .  
S r i  Lanka Denta l  A s s o c i a t i o n ,  
275/5, Bauddhaloka Mawatha, 
Colombo 7. 

A m a r a s i r i ,  D r .  S.L. 
Land & Water Use Di .v i s ion ,  
Dept . o f  A g r i c u l t u r e ,  
Peraden iya .  

Bandaranayake,  Mrs. K.L.R.D. 
N a t i o n a l  Aqua t ic  Resources  Agency, 
Crow I s l a n d ,  
M a t t a k u l i y a ,  
Colombo 15. 

Canagara tne ,  D r .  C.W.P. 
S r i  Lanka C o l l e g e  o f  S u r g e n s ,  
Dept. o f  S u r g e r y ,  
F a c u l t y  o f  Medicine ,  
Kynsey Road, 
Colombo 8. 

Cooray, D r .  N.  
S r i  Lanka D e n t a l  A s s o c i a t i o n ,  
2 7 5 / 5 ,  Bauddhaloka Mawatha, 
Colombo 7. 

Corea,  NPS. I s ~ ~ w a r i ,  
Colombo Public- I , i b r a r y ,  
2 5 ,  Arlarlda Coon!uraswnmy Mawti tha ,  
Colombo 7. 

Forl:;okn, I'ro!'. Ciirlo C. 
Dept. o f  Phys io logy ,  
F a c u l t y  o f  Medicine ,  
Kynsey Road, 
Col-ombo 8. 

Ganegoda, M r .  G.A.P. 
Dept. of Animal P r o d u c t i o n ,  ?I H e a l t h ,  
Veterinary Research Ln.st. , 
Ganno ruwa , 
Peraden iya .  

Gunawardane, D r .  ( ~ r s )  W. Thelma, 
Dept . of N a t i o n a l  Museums, 
S i r  Marcus Fernando Mawatha, 
P.O. Box 054, 
Colombo 7 .  



10. Nanayakkara, Prof .  ( ~ r s )  Jasmlne- 
Dept. of P a e d i a t r i c s ,  
Facu l ty  of Medicine, 
Kynsey Road, 
Colonbo 8 .  

11. Nethsinghe, M i s s .  C.L.M. 
S r i  Lanka Assoc ia t ion  f o r  t h e  Advancement of Science.  
Vidya Mawatha, 
Colombo 7. 

12. P a t h i r a j a h ,  Miss. P.V.D. 
Water Resources Board, 
2 6 ,  Gregory 's  Avenue, 
Colombo 7.  

1 .  Ranasinghe, M r .  Douglas, 
W i l d l i f e  & Nature P r o t e c t i s n  Soc ie ty  of S r i  ~ a n k a -  
Cha i t i ya  Road, 
Marine Drive,  
Colombo 1. 

14. Ranasinghe, D r .  Lakshman, 
S r i  Lanka Medical Assoc ia t ion ,  
6 ,  Gijernma Mawatha, 
Colombo 7. 

15, Ratnayake, Prof .  Winston E. 
Head of t h e  Dept. o f  Zoology, 
Univ. of S r i  Jayewardenepura, 
Nugegoda. 

16. S i v a p r a k a s a p i l l a i ,  D r .  Premala 
Bui ld ings  Department, 
'f run:;wor.ks H o u , ~ ~ ? ,  
P.0. BOX 504, 
Colombo 1. 

17. Somasir i ,  D r .  S. 
Land & Water Use Div is ion ,  
Dept . of  Agr i cu l tu re ,  
Peradeniya. 

18. Weragoda, Mrs. S.G. 
Bureau of Ceylon Standards .  
Dhamapala Mawatha, 
Colombo 3. 

19. Wi jera tne ,  M r .  T.M. 
A g r i c u l t u r a l  O f f i c e r ,  
Dept. o f  Agr i cu l tu re ,  
Peradeniya. 
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