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FOREWORD

The Industria l and Technological Information Sani: (  1ST IB ) came 

into existence in  1977 as UNIDO p ilo t  operation in four in du stria l 

sectors: Iron and Steely F e r t i l iz e r s ,  A gricu ltu ra l Machinery and

Implements, and Agro-Industries* A fte r  i t s  successful completion, 

iNTlb has he co me a permanent ac tiv ity  o f  UNjlDO covering, fo r  the 

time being, 20 in du stria l sectors. I t s  main objective is  to f a c i l i t a t e  

the choice o f  technology fo r  decision makers in  developing countries.

U sers ' Guides to the International Patent C la ss ifica tion  (IPC ) 

were produced by WIPO in co-operation with the European Patent O ffice  

in  the four rectors selected fo r  the p ilo t  operation o f  HJTE3. They 

are intended to fa c i l i t a t e  access to patent information through the 

use o f  the UHIDO Thesaurus o f Ind ustria l Development Terms. The Guides 

stress the importance o f patent information fo r  technology selection  

and describe the- process o f the iden tification  o f patent documents using  

the International Patent C la ss ifica tion  ( ^ C ) .

I t  is  hoped that th is  document w i l l  be o f assistance to in du stria l 

information f a c i l i t ie s  in  developing count r ie s  in iden tify ing  technologies 

o f relevance to investment decision-making on the basis  o f appropriate  

choices o f technologies.

Dr. A M -E l Rahman Khane 

Executive D irector
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PREFACE

Th is G sars' Guide to  too  X n ta rn a tic ra l Pa ten t 
C la s s i f ic a t io n  (IPC ) is  on* o f  a s e r ie s  d e a l i t g  w ith  ths use o f  
tha IPC tc  r e t r ie v e  te c h n o lo g ic a l in fo rm a tion  fr o a  patan t 
docuaants. Each Guide con sid ars  a w e ll-d e f in e d  te ch n ica l 
sa c tion  o f  d ir a c t  re le va n ce  to  tha developm ent pcocass in 
d eve lop in g  co u n tr ies  and g iv e s  d a ta ila d  gu idance as to  60«  
p actin an t ta c h n o lo g ic a l d is c lo s u re s  con ta inad  in  patan t 
docuaants aay ha id a n t i f ia d  oy using tha IPC .

Tha s a t ia s  o f  o s a r s ' Guidas to  tha IPC so fa r  co vers  tha 
fo llo w in g  ta c h n ica l s a c t io c s :

Guide NO. 1 -  F e r t i l i z e r s
Guida NO. I I -  ir o n  and S te e l
Guida NO. I I I -  A g r ic u ltu ra l Machinary

and Iso lem ents
Guida No. IV -  A g ro -In d u s tr ie s

Tha Guidas bava been producad by tha w orld  In t a l la c tu a l  
P rooarty  O rgan iza tion , Geneva, in  co n su lta t io n  w ith  tha 
European Patant O f f ic a ,  Munich, fo llo w in g  an agreement w ith  tha 
U nited Mations In d u s t r ia l Development O rgan iza tion , Vienna.,

REVISED EDITION 
GENEVA, 1981

Arpad Bogsch 
D irac to r Ganaral 
WIPO
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IN TR O D U C TIO N

1. _oday, in 
development is 
information is 
development of 
formalution of

many fields of technology, scientific and tecnnological 
advancing at a very fast pace. Scientific and technological 
assuming increasing importance as a v ita l resource m the 
national economies, and has oecome a major factor in the 
national policy decisions.

2. Scientific and technological information is primarily to De found m 
patent documents and in technical and scientific books and periodicals.
Access to that information, which is vast and rapidly expanding, demands the 
use of an efficient, widely accepted, classification system. This Guide 
describes, in general terms, the usefulness of patent documents as a source of 
technological information and explains now the International Patent 
Classification (IPC) may De used to retrieve technological information 
concerning IRON AND STEEL.

PATENT DOCUMENTS AS A SuOflCE OF TECHNOLOGICAL INFORMATION

3. In this Guide, the expression ’ patent documents,* means puolisued patents 
for invention and puolished patent applications. It  also includes other 
published documents reflecting other forms of protection for inventions, such 
as inventors' certificates or u t il ity  models.

4 . By technical and scientific docks and periodicals is meant such dooks and 
oeriodicals which contain texts that describe solutions to technical 
problems. They are sometimes referred to in English as ’ non-patent 
literature.*

5. The expression ’ patent information’ is used in this Guide not (as in some 
other contexts) to indicate information about patents and patent applications 
but to mean tne technological information content of patent documents.

Characteri sties of patent documents

6. In searching for, and retrieving, technological information, patent 
documents have more practical importance than periodicals and d o o k s . This is 
so for several rea-ons, tne most important of whicn are briefly described in 
the following paragraphs.

One reason is that patent documents should and, in fact, usually do, 
disclose solutions of technical proolems more clearly, more completely and in 
wore detail than most periodicals and do o k s . Tney have to do soj otherwise 
the said disclosures do not qualify as ’ patents for lr'ention*.

3. Another reason is that patent dociments bear classification 3ymools of a 
classification system— the IPC—wnich was so devisee that it should facilitate  
tne finding of the state of the art in a given technology. Later parts of 
this Guide give a detailed introduction to the IPC and deal exhaustively with 
tne retrieval, by use of the IPC, of patent documents concerned with ISON AND 
STEEL. Articles in periodicals and books usually do not show any 
classification symbols or, i f  they do, the classification is usually one which 
nas not teen devised for the purposes of finding the state of the art.

9. An additional reason for which patent documents are generally more useful 
chan periodicals and books is that patent documents ace drafted in a certain 
style and their contents are divided in certain pacts which follow each other 
in a certain order. And this is true not only in respect of the patent 
documents of a given country out also in respect of the patent documents of 
a l l  countries. The resulting advantage is that a searcher reads documents 
which have a structure with which he is familiar. Sucn uniform structure does 
not always exist in the case of articles in periodicals ana d o o k s .

10. Finally, tnere is s t i l l  anotner reason for wnich patent documents are 
moc# useful than periodicals and d o o k s . This reason lies in the fact tnat, 
characteristically, any given patent application tries to prove that tne 
invention claimed in it is something new, and something representing tne 
required invtncive step, m relation to former inventions claimed in older 
patent applications.



i i .  Patent docimencs also possess a certain number of specific 
cnaractecistics that maxe cnem eminently suitaoie for retrieval of 
technological informât.on, e .g .;  tney normally disclose information on new 
inventions earlier tnan is disclosed m otner sources of tecnnological 
information; a nign proportion of patent documents contain an abstract; 
patent documents belonging to tne same family* are frequently m a numoer of 
different languages.

12. The preceding asseitions can oe proven oy statistics. It  is estimated 
tnat only less chat 10* of a l l  the puclicacions cited against the average 
patent application are citations of articles in periodicals or boor The 
rest, that is, on average mere than 90% of the puclicacions cited ¿ .nsc tne 
average patent application, are citations of patent documents.

13. patent documents are, then, useful sources of technological information 
witn clear advantages over other sources of technological information. There 
are, however, a certain numoer of limitations to this usefulness, which are 
tne following;

(a) new technology is not always sufficiently inventive to oe patentaole;

(b) even where a patent has aeen granted Dy an examining Patent Office, 
this is not c guarantee chat the invention s absolutely new;

(c) although patent documents should be, and generally are, written in a 
way which allows the invention to be executed on the besis of them alone, it  
will frequently be cheaper and faster in practice to execute it  with the 
cooperation of the inventor (for example, oy acquirmq bis Know-how and 
blueprints under a contract concluded with him) than without such cooperation.

14. Each year more than one million patent document are puolisned oy some 
70 countries. Some countries puDlisn a patent document as a patent 
application and l ite r  as the granted patent. Other countries publish only the 
granted patent. The following twelve countries publish 80% of the world's 
total patent documents:

Japan 439,000 Canada 23,000
Germany (Federal Republic of) 146,000* Spain 21,000
Soviet Union 70,000 Australia 21,000
France 58,000 Netherlands 18 ,000
united States of America 49 ,000 Sweden 16,500
United Kingdom 43,000 Italy 12,000

(Based on WIPO Statistics for 1979) * including u til ity  model puolications

THE INTERNATIONAL PATENT CLASSIFICATION (IPC)

15. The IPC is based on an international multilateral treaty administered by 
the International Bureau of WIPO (the Strasbourg Agreement Concerning the 
International Patent Classification of 1971). The symbol or symbols of the 
classification to which the technical invention described in a patent document 
belongs are usually indicated on the patent document oy the Patent Office of 
the coui.try where the application was f i led . Thus, the document w ill  oe
retfievable according to its subject matter with the help of the IPC.

16. The IPC is now applied by over 40 Patent Offices which, tsKen together, 
issue over 90t of the patent documents of the world. By tha end of 1980, some 
ten million patent documents had been provided witn the classification symbols 
of the IPC. Approximately 4.0 million of them are in English, 2.0 million in 
French and 1.5 million in German. The remainder are in various ocher 
languages, mainly outen, Japanese and Russian.

17. Many years of international cooperation, which started in 1956 under tne 
auspices of the Council of Europe, resulted, in 1971, in the Strasoourg 
Agreement Concerning the International Patent Classification wnich provided a 
worldwide forum for the development of the IPC.

* Patent documents puolished in different countries out relating to tne same 
invention are generally called a "patent family".



13. Tile I PC, being a means for oocaming an internacionaiiy uniform 
cl ssification of patent documents, nas as its primary purpose tne 
estaolisnment of an effective searcn tool for the retrieval of patent 
documents oy Patent Offices and other users to estaolirn the novelty and 
evaluate the inventive step (including tne assessment of technical advance and 
useful results or utility ) of patent applications.

19. The IPC, furthermore, has the important purposes of serving as:

(a) an instrument for the orderly arrangement of patent documents m 
order to facilitate  access to the information contained therein;

(b) a oasis for selective dissemination of information to a l l  users of 
patent information;

(c) a basis for investigating the state of the art in given fie lds of 
technology;

(d) a oasis for the preparation of industrial property statistics which 
in turn permit the assessment of technological development in 
specific* areas.

20. Keeping tne IPC up to date and allotting its symools to new patent 
documents is one of the largest international efforts, at least in terms of 
expert manpower at international a.id national levels, in information 
processing today. At the international level, an estimated 120 work-months 
per year, and, at the national level, an estimated 240 worn-months per year, 
are devoted to revising the IPC and adapting it  to newly developing 
technologies and tne needs of the users. The yearly effort to allot tne IPC 
symools to new patent documents is estimated at approximately 500 worx-months 
(90,000 hours) of work by highly qualified Patent Office sta ff . I t  should oa 
emphasized that such new patent documents can, subject to a possinle check of 
the classification allotted, be directly inserted into the appropriate place 
in a search f i le  organized according to the IPC.

21. The third edition of the IPC came into force or. January 1, 1980. It 
comprises nine volumes, being the Guide and the Classification itse lf .  The 
Guide, which is contained in Volume 9, explains the layout, use of symools, 
principles, rules and application of the Classification contained m Volumes 1 
to 3 . In the following paragraphs a short outline w ill  c« given of the system 
and principles of the IPC as well as of the most important rules.

Layout and Use of Symools

22. The IPC is a hierarchical system comprising the following clacsification  
levels, which are listed in hierarchical orders

Sections,
Classes,
Subclasses,
Groups (main groups and suogroups).

23. These different classification levels are characterized oy a letter or a 
number. A complete classification 3ymooi consists of a combination in which 
each of these ievels is represented. Tne third edition of the IPC consists of

3 sections,
113 classes,
617 subclasses, about 

7,000 main groups, and approximately 
47,000 suogroups.

24. The IPC is divided into eight sections, each designated by a capital 
letter (section symbol) , as follows:

S e c t i o n  A HUMAN NECESSITIES

S e c t i o n  3 PERFORMING OPERATIONS- TRANSPORTING

S e c t i o n  C HEM13TRY AND METALLURGY



Section D TEXTILES AND PAPER

Section E FIXED CONSTRUCTIONS

Section ? MECHANICAL ENGINEERING; LIGHTING; 
HEATING; WEAPONS; 3LASTI ii.

Section G PHYSICS

Section a ELECTRICITY

25. Each class symbol consists of the section symbol followed by a two-digit 
number, e.g. A 01. Each subclass symbol consists of the class symbol followed 
by a capital letter, e.g. A 01 3.

26. Each group symbol consists of the subclass followed by two numbers 
separated by an oblique stroke, either as:

- main group symbol, which consists of the subclass symbol followed
by a cne to three d ig it  number, the oblique stroke and the number 00*.

Example: A 01 3 1/00

- sub-group symbol, which consists of the subclass symbol followed by 
the one to three digit number of its main group, the oblique stroke 
and a number of at least two digits other than 00:

Example: A 01 3 1/24

Any third digit after the oblique stroke is to be read as a decimal 
subdivision of the second d ig it , e .g .,  ’ /215“ is to be read as "twenty 
one point five," and not "two hundred and fifteen."

27. A complete classification symbol comprises the combined symbols 
representing the section, class, subclass and main group or sub-group:

Example:

!
j
L
I

A Ii
Section \

Class

01
i
i
i

3 1/C0
or

1/24

)
I
T

Sub-class

Main Group

Sub-qro'in

28. The hierarchy among groups is determined solely by the dots preceding the 
t it les  of sub-groups. These dots are used in place of, and avoid repetition 
of, the titles of hierarchically directly superior groups:

Example: C 21 0 5/00 Seat treatments of cast-iron
5/04 . of white cast-iron  
5/06 . . Malleabilising 
5/08 . . . with oxidation of carbon 
5/10 . . . .  in gaseous agents

Without the use of hierarchical levels, sub-group C 21 D 5/10 would have to 
have a t it le  such as: "Malleabili- ing white cast-iron by heat treatment giving 
oxidation of carbon by using gaseous agents.*

29. In many cases, a class, subclass or group t it le  is followed oy a phrase 
in bracxets referring to another place in the I?C. Such a phrase indicates 
that the subject matter identified is classified in the place referred to (or 
in one or more places where several ate referred t o ) . An example of such a 
reference can be seen m Appendix III  to thi3 document under the symbol
C 21 3 15/00.



30. In certain places of the Classification, some particular classification  
rules are specified. The purpose of these rules is to limit multiple 
classification, to improve consistency and to fac ilitate  searching.

31. The places where such rules apply are clearly marked by a note at the 
highest place covered by sucn classification rules. Such rules are:

(a) Precedence Note -  The most frequently occurring rule is the 
"precedence note", indicating which cne of two or more places has 
priority in the classification of a technical subject which can be 
classified in more than one of these;

(b) Last Place Rule -  In certain parts or places of the Classification  
where a particular technical subject is covered by two or more places 
of the same hierarchical level or indentation, a "last place ruie" 
has been introduced. According to this rule, such a technical 
suoject is classified in the one of these places which appears last 
in the Classification. This rule is applied successively it  each 
hierarchical level or indentation at which the technical subject in 
question is covered by t /o or more places. In each part of the 
Classification (class, subclass or group), where this rule applies, 
this rule is cleanly set out in a note specific to the subject matter 
concerned. The "last place rule" is in effect a systematic 
precedence rule which obviates the need for separate precedence notes 
in each of the places concerned;

(c) Other Rules In a limited number of places in the Classification  
otner particular rules exist which are clearly specified in notes at 
the places concerned.

Relevant sub-qrouos of the IPC concerned with IRON AMD STEEL

32. The aim of identifying basic technical information necessitates the 
carrying out of a so-called "information search," which is made to familiarize 
the inquirer with the state of the art in a particular fie ld of technology.

33. Before maxing a search, it  is essential to establish clearly what is 
being sought, i.e . the technical subject has to be determined. Saving 
formulated a clear statement of the technical subject which i3 being sought, 
the searcher has to identify the proper place for thi3 subject in the IPC. 
Although the IPC is a relatively logical subdivision of technology, it i3 
advisable for the uninitiated searcher to approach the system u3ing the 
Catchword Index to the IPC, which has been elaborated m several languages, 
e.g. , in English, French, German, Japanese and Spanish.

34. Consideration of the state-iitt. of the technical subject sought w il l  bring 
to mind a word which covers broadly or specifically the field of technology 
with which this subject is clearly concerned. As most of the words of the 
Catchword Index are nouns, it  is preferable to consider tha name given to the 
relevant process or device, although it may be useful to consider other 
words. The Catchword Index may indicate to the searcher a precise group of 
the IPC as the proper place for the technical subject being sought, but often 
there can only be an indication of the subclass or possibly only the class or 
range of classes concerned.

35. A sample page of the O ffic ia l Catchword Index appears in Appendix I to 
this document and shows, for example, the catchword "IRON" with a number of 
subordinate entries with references to specific places in the IPC.

36. I f  use of the Catchword Index does not lead to a pertinent fie ld  of 
search, the "Contents of Section* (see Appendix II to this document) appearing 
at the beginning of each section of the IPC should be consulted. The eight 
sections should be scanned and the possible classes 3hould to selected. 
Thereafter , the searcher 3hould tun.' to those classes m order to select tne 
subclass for subclasses) which most satisfactorily covers the subject. The 
references and ñores appearing in the selected subclass t it le  should oe 
checxed for an indication of subclass content and for possible distinctions 
between subclasses, which in turn may indicate that the location of the 
desired s.ojact is elsewhere. It is also essential to consult any notes or 
references appearing in the t it le  of the relevant class, 3ince these may also 
affect the subclass concent.



j7. When the correct subclass has seen identified, the main group wh.ch, in 
the light of its fu l l  wording and any existing notes and references, most 
cleariy inclui .-s the subject oeing sought should then be selected.

38. The most indented sub-group ( i . e . ,  having most dots) under the selected 
aain group, which s t i l l  covers the subject sought, should be chosen for search.

3*. After completing the search in a chosen group, it  should be considered 
whether the superior group ( i . e . ,  having fewer dots) under which it  is 
indented should be searched, since a wider subject which includes the subject 
sought may be classified there.

40. Aopendix I I I  to this document shows an excerpt of the IPC giving the 
whole of sub-class C 21 B relating to the manufacture of iron or steel, and 
Appendix IV shows photocopies of front pages of patent documents published by 
the United Kingdom Patent Office (GB Patent No. 2 009 244), by the united 
States Patent and Trademark Office (OS Patent No. ", 960 547) and bv the 
International Bureau of WIPO (PCT International Application No. WO 80/02652) .

41. Appendix V gives an exhaustive l i s t  of thesaurus terms as defined by 
ONI DO as relevant to the industrial sector 'IRON AND STEEL.* Against each 
term is listed the IPC symbol(s; most appropriate for the technological 
subject of the. term. Where necessary detailed explanatory notes are given.

42. Against each IPC symbol, or group of symbols, statistical information 
giving the patent activity in each industrial sector is given in Appendix V. 
The statistics give the number of patent documents published in the year 1973, 
oared upon information received from INPADOC (see paragraph 47 below), on 
which the symbol, or group of symbols, is printed. The total number of patent 
documents relevant to each industrial sector may be estimated by multiplying 
the figure given in Appendix V by a factor of 10, although that factor 
naturally varies between industrial sectors.

RETRIEVAL OP PATENT DOCUMENTS RELATING TO IRON AND STEEL USING THE IPC

43. There are several ways to take cognizance of the enormous amount of 
technological information contained in patent documents, namely, the 
consultation of patent document collections organized according to the IPC or 
other (national) classification systems or the consultation of secondary 
sources of patent information, e .g ., patent gazettes, abstracts services, 
Selective Dissemination of Inf o..aation (SOI) or international refer al 
services which, in many cases, contain also references to patent documents.

44. In "iew of the enormous amount of patent documents published each year, 
the user w ill almost certainly like to restrict the number of patent documents 
which he is interested in reading to a str ict  minimum. It is, therefore, 
likely that he w ill  f i r s t  rely on a secondary information source foe a f i r s t  
selection of relevant documents.

Patent gazettes

45. To assist users in identifying primary sources of patent information, 
most Industrial Property Offices publish patent gazettes (also named o ff ic ia l  
gazettes or o f f ic ia l  bu lle tin s ). These gazettes usually contain a certain 
number of indexes, e .g .,  by classification symbol, by name of applicant, etc., 
and contain entries consisting of bibliographic data relating to and marked 
also on the newly published patent documents. Some of these gazettes 0I 30 
contain abstracts of patent documents.

Abstracts services

46. As set forth above, many patent gazettes contain abstracts, as also do 
patent documents (3ee Appendix IV containing the f irs t  page of US Patent 
No. 4,040,819). There are also many patent documents which ate o ff ic ia l ly  
published in a given languaqe but of which aostracts--chat i 3 ,  a description 
of their technological content in a few lmes--are available in another 
language. For example, the Japanese Patent Office publishes English abstracts 
of a suostantial portion of its publisher, unexamined patent applications,



whilst Derwent Publication« Limited, a private firm in London, publishes eac.t 
year tens of thousands of aDStracts in English of patent documents puolished 
m many languages, including Russian and Japanese. Chemical Abstracts, a 
ouolication of Chemical Abstracts Service (CAS), a suosidiary of the American 
Chemical Society, ColumDus, Onio, United States of America, publishes 
aDStracts in the chemical and chemical engineering fie ld  supplemented ay 
indexes produced weekly.

International referral services

47. A truly international referral service for patent information came into 
existence in 1372. In that year, -.he International Patent Documentation 
Center (INPADOC) was created'in Vienna Dy virtue of an Agreement Detween >fl?0 
and the RepuDlic of Austria. INPADOC stores, in a machine-teadaole data oanx, 
the most important DiDliographic data of each patent document, i . e . ,  tne t it le  
of the invention, its classification symDol, relevant dates, names and 
numbers. The said oioliographic data are eitner oDtained from Industrial 
Property Offices in machine-teadaole form or input oy INPADOC on tne oasis of 
the announcements puolished in patent gazettes.

48. At present, Oioliographic data pertaining to patent documents puolished
oy the following 46 countries are included on a current oasis in the data oanx 
of INPADOC: Argentina, Australia, Austria, Belgium, Brazil, Bulgaria, Canada,
Cuba, Cyprus, Czechoslovakia, Denmark, Egypt, Finland, »ranсe, German 
Democratic Republic, Germany (Federal RepuDlic o f ) , Greece, Hong Kcng,
Hungary, India, Ireland, Israel, Italy, Japan, Kenya, Luxembourg, Malawi, 
Monaco, Mongolia, Netherlands, Norway, Philippines, Poland, Portugal, RepuDiic 
of Korea, Romania, Sou<-h Africa, Sovie- Union, Spain, Sweden, Switzerland, 
Turkey, United kingdom, United States of America, Yugoslavia, Zambia. The 
data Dank is growing at a race of 16,000 patent documents per weex (more than 
90% of the world total) and is the largest computerized data Oanx of 
oioliographic iata relating to patent documents in the world.

49. INPADOC processes the DiDliographic data and provides services to 
government authorities and the public. The data Dank can oe used for 
answering many kinds of questions, the two most important oeing tne 
following. Firstly, the data bank can oe asked to identify a l l  tne patent 
documents oelonging to any given symool of the more than 54,000 symDols of tne 
IPC. Here lies  of course tne main usefulness of the Center in giving industry 
and other users access to the achievements of modern technology. The Patent 
Classification Service (PCS) provided oy INPADOC gives, on microfiche, the 
oioliographic data of each patent document oelonging to each IPC symool. An 
alternative service gives information concerning one, or a selected number of, 
IPC symools. An example of the PCS is given in Appendix VI to this document. 
Secondly, tne data oank can provide a l l  the patent documents wnich in various 
countries have oeen filed for the same invention oy— usually, out not 
necessatily--the same person, company or enterprise. Thus, one can ootain 
information at a glance as to the livelihood of the invention oeing protected 
in various countries, and, which is of greater interest for tne purpose of 
access to technological information, as to the likelihood of tne invention 
Oeing aescrioed in different languages. INPADOC is also studying the 
possibility of using its services in the preparation of industrial property 
statistics.

50. To replace the burdensome scanning of various patent gazettes puolished 
by many countries, INPADOC puolishes each w.*ex an international patent 
gazette, the INPADOC Patent Gazette (IPG). Tha IPG, which is puolished on 
microfiche, consists of three basic indexes, i .e . ,  oy nu.^oer, oy IPC symDol, 
and oy standardized applicant's name, respectively, each containing references 
to a l l  patent documents stored in INPADOC's data oanx ;n the previous week.
The index oy IPC symool, the Selected Classification Service (SCS) , is 
particularly useful as a ( urrent-awareness service. An example of the SCS is 
given in Appendix VI. Us».r3 thus can follow easily and week oy week any field 
of technology or the activities of any given company, enterprise or applicant.

A c c e s s  t o  t n e  pr i mar y  s o u r c e s  o f  i n f o r m a t i o n

5 1 .  Each P a t e n t  O f f i c e  has  a c o l l e c t i o n  o f  a l l  tne  p a t e n t  documents  i t  nas  
p u o l i s h e d .  Each major  P a t e n t  O f f i c e  a l s o  nas  c o m p l e t e ,  or  l a r g e l y  c o m p J a t e ,  
c o l l e c t i o n s  o f  p a t e n t  documents  p u o l i s n e d  oy th e  P a t e n t  Or ' i c e s  o f  tne  o t n e r  
c o u n t r i e s  or a t  l e a s t  o f  most  o f  them.  The se  c o l l e c t i o n s  a r e  e i t h e r  in



numerical order or classified order or coca. Some iiu^aries {in developed 
countries) also Save more or less complete collections of domestic and foreign 
puclished patent documents. Memoets of the general puolic usually ate allowed 
to consult'sued collections. In ra;jor Patent Offices and ma]or iioraries, 
specialized sta ff  is usually available to assist the puDlic in locating 
published patent documents it is interested m.

52. Patent Offices and the libraries mentionea aoove are usually equipped to 
furriih copies of published patent documents contained in their collections to 
anyone who wants them and pays the presented price. Unit paces , mostly 
independent of the numoer of pages of the patent document, range from US 
dollar 0.50 for a US patent to approximately US dollars 5.00 for a Soviet 
Union patent. The average price per patent document, on standing order, is 
approximately US dollars 2.00.

53. It should oe emphasized that the patent document collections availaole 
throughout the world are the result of a oread free-of-charge exchange of 
currently issued patent documents among countries and, more especially, among 
the Patent Offices of those countries under bilateral and multilateral 
exchange agreements. The patent documents are exchanged in the form of paper 
copies or in microform. I t  is estimated that a total of more than 15 million 
copies of patent documents per year are exchanged in this way. Secondary 
sources of patent information in Che form of patent gazettes are also 
exchanged free of charge on a Oroad oasis. In order to promote national and 
reg--nal infrastructures, WIPO has successfully developed and sponsored 
procurement and exchange of primacy and secondarv sources of patent 
information for developing countries.

Conclusions

54. This Guide is intended to give the basic approach in oontaining the state 
of the technology in a given industrial sector in the most economic way oy 
consulting selected patent documents.

5= . For those individuals and institutions who have easy access to patent 
libraries and to the updated o f f ic ia l  editions of cne IPC tne way of action is 
straightrorward:

Step I - d^-ermine which of the UNIDO Thesaurus Keywords (Appendix v;
reflect the main features of the technology in question;

Step II - find out (using the second column of tne Appendix V) wnich of 
the IPC units correspond to that Keyword;

Step I I I consult the IPC to find out (from the definitions of main groups 
and subgroups) the groups to oe searched;

Step IV - select patent documents published within a certain period and 
classified by tne symbols of the given IPC gre o (tne average 
number of patent doc ments published with a p .ticular sub­
group symool is aooue 20 per year);

St-*p v -  analyse selected documents and, if  necessary, otner relevant
documents cited in the selected ones.

56. Selection and reproduction, i f  necessary, of the relevant patent 
documents (Step IV) for the interested users may be performed on a commercial 
ba-iis by the aoove-aentioned INPADOC (Môllwaldplacz 4, A-1041 Vienna, Austria) 
or oy national Patent Offices or libraries (some of these institutions provide 
such a service) .

57. Governmental institutions of developing countries may also avail 
themselves of s t i l l  another possibility, namely, the WIPO State-of-tne-Art 
Search program. Established as one of tne forms of technical assistance to 
developing countries, this program enaoles a user to receive, free of charge, 
a report on the latest achievements and the general -achnological level in a 
particular fie ld specified in the '.set's request and al3o copies of relevant 
patent documents.
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APPENDIX I

SAMPLE PAGE OF THE 
OFFICIAL CATCHWORD INDEX 

TO THE INTERNATIONAL PATENT CLASSIFICATION (IPC ) 
1979 (THIRD EDITION)

IODINE IRONING

IODINE C01B 7/14
see alto HALOGENS

inorganic compounds of — COIS

IODOFORM C07C 19/07

lONvJ)
generating or handling — in KOU

discharge tubes 
— exchange BOU 39/00 

to 49/00
catalysts comprising — ex- BOU 31/08

change resins 
production of — exchange cou î/22

resin diaphragms
— gun HOU 3/00

IONISATION 

— chambers HOU 47/00 
to 47/26

iVCStipUMf — GOIN 27/62
flOttflni — G01N 27/00
v nag — in mcasunnf pressure GOIL 21/30

ONONE
beta — C07C 175/00

IONTOPHORESIS 
— for medical use AI6N !/30

IRIDIUM C22B 11/00
see also NON-FERROUS

inorganic compounds of — COIG
C01B

55/00

C01C
COIG

IRISES G02B

IRON
(the metal) or steel C2I

ice alio METAUS). ME­
TAL COMPOUNDS

alloys of — 
steel C2IC
steel alloys C22C 38/00
other alloys of — • C22C 33/00 

to 38/00
treatment of alloys of — C21D
heat treatment of alloys of — C21D 6/00
annealing of — C2ID 1/00

J/00
carbo-nitnding of — C23C 9/00

11/14
carbunsing of — CUC 9/00

11/10
cast —
compounds of —

C2IC 1/00

compounds of — in photo- G03C 1/64
sensitive materials

inorganic comoounds ot — COIG
C0IB
C01C
COIG

49/00

organic compounds of — C07F 15/02
17/02

decarburising — by diffusion C21D 3/04
eiectrodeposition of — C25D 3/20
electrolytic surface treatment C25D

of or with —
extracting non-metals from — C21D 3/00

by diffusion processes
graphitising of — C2ID 5/14
hardening of — C21D 1/00

5/00
7/00

heat treatment of — C21D 1/00
5/00
7/14

•  ore
mining — ore E21C 41/06
pretreaunent of — ore C228 1/00
maileabilising of — C21D 5/06
modifying physical properties C22F

o( —
modifying physical properties C21D 7/00

of — by working
minding of — C23C 9/10

11/14
pig -
production of pig — C21B 3/00

3/00
11/00

refining of pig — C21C ¡/00
production ot iron or steel C21B
production of iron or steel bv C25C

electrolytic processes
production of iron or steel by C218 11/12

electrothermal processes C21C 5/52
production of steel otherwise C2IC

than by direct processes
puddling of — C21C 3/00
refining of — C2IC
spongy — C21B 13/00
tempering of — C21D 1/00

5/00
treating molten steel C21C 7/00
wrought — C2IC 3/00

IRONS
( -  implement!)
branding — B448 7/02
climbing — A43C 15/06
curling — A45D 1/00
fire — A47J 49/00
soldering — 823 K 3/02

IR O N ING

finishing textile fabrics by — D06C 15/00
— 'board i D06 F

145

[A p p en d ix  I I  f o l l o w s ]
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CONTENTS OF IPO SECTION C — CHEMISTRY AND 2iDTADLUrlG'r

SECTION C -  CHEMISTRY AND METALLURGY

APPENDIX I I

Definitions for Secuoa C:

Alkali metals: Li. Na. K. Rb, Cs. Fr 
Alkaline earth metals: Ca. Sr. 3a. Ra
Lanthanides: dements with atomic numbers 57 to 71 inclusive 
Rare earths: Sc V. Lanthanides
Actinides: dements with atomic numbers 89 to 103 inclusive
Refractory metals: TL V. Cr. Zr. Nb, Mo. Hf. Ta. W
Halogens: F. C. Br. L At
Noble (ases: He. Ne. Ar. iCr. Xe. Rn
Pladnum group: Os. Ir. Pt Ru. Rh. Pd
Noble metals: Ag. Au. Platinum (roup
Lifht metals: alkali metals, alkaline earth metals. Be. AL Mg
Heavy metale: metals other than lifht metals
Iroo grsep: Fe. Co. Ni
Nee-metals: H. B. C  Si. N. P. O. S. Se. Te. noble fiscs, haiofens 
Metals: dements other than non-metals
Transido« elements: dements with atomic numbers 21 to 30 inclusive. 39 to <8 inclusive. 57 to 80 inclusive. 89 upwards

CONTENTS OF SECTION (References and notes omitted)

Seb-Sectioa: CHEMISTRY

C 01 INORGANIC CHEMISTRY..................................9

C 01 3 Non-metallic dements, compounds thereof............... 9
C 01 C Ammonia: Cyanogen: Compounds thereof ............  14
C 01 0 Compounds of alkali me-.ali. Le. lithium, 

sodium, potassium, rubidium, caesium, or
francium..........................................................  14

C 01 F Compounds of the metals beryllium.
magnesium. aluminium. calcium, strontium, 
barium, radium, thorium, or of the rare-earth
metals.............................................................  15

C 01 G Compounds containinf metals not covered
by sub-dasses COI D orCOl F ............................  17

C 02 TRE YTMENT OF WATER. WASTE
WATER. SEWAGE. OR SLUDGE ......................  19

C 02 F Treatment of water, waste water, sewage. or
sludge.............................................................  19

C 03 GLASS; MINERAL AND SLAG WOOL ..............21

C 03 3 Manufacture, shaping. and supplementary
processes......................................................... 21

C 03 C Chemical composition of glasses, glazes, or 
vitreous enamels; Surface treatment of glass;
Joining glass to glass or other materials ...............  24

C 04 CEMENTS; CERAMICS. ETC; SOUND 
OR THERMAL INSULATING 
MATERIALS..................................................  26

C 04 3 LLme: Cements: Ceramics: Stone or the like:
Sound or thermal insulating matinal! ...................26

C 05 FERTILISERS: MANUFACTURE
THEREOF........................................................ 30

C 05 B Phosphaoc fertilisers.........................................  30
C 03 C Nitrogenous fern’.isers........................................ 30
C 03 0 Inorganic fertilisers not covered by

sub-dasses COS 8. C. Fertilisers producing
carbon dioxide .................................................. 31

C 2* F Organic fertilisers not covered by sub-dasses 
COS B, C  c g. fertilisers from waste or refuse
....................................................................... 31

C 03 à Mixtures of fertilisers bdoogmg individually
to different sub-desses of dass C 03;
Mixtures of one or more fertilisers with 
materials not having a specifically fertilising 
activity, eg. pesnbdes. soil condnonets, 
wetting agents .................................................. 31

CO* EXPLOSIVES: MATCHES..................................  13

C 06 B Explosives or thenme compositions:
Manufacture thereof; Use of single
substances as explosives.....................................  33

C 06 C Detonating or priming devices: Fuzes:
Chemical ligthers: Pyrophoric compositions........... 35

C 06 D Means for generating smoke or mist:
Gas-attack compositions: Generation of gas
for blasting or proouision (chemical part) .............. 15

C 06 F Matches: Manufacture of matches .......................  15
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С 07 ORGANIC CHEMISTRY .................................. 37

C 07 3 General metho«.i and apparatus of ¿.-game
chenur.ry........................................................... 37

C 07 C Acyclic and carbocydic compounds.......................38
C 07 0 Heterocyclic compounds ..................................... S8
C 07 F Acyclic, carbocydic or heterocyclic

compounds contaimnf dements other than 
carbon, hydrogen. halogen. oxygen. nitrogen.
sulphur, selenium or tellurium ............................... 97

C 07 G Compounds of unknown constitution..................... 99
C 07 H Sugars: Denvatrvts thereof ..................................99
C 07 i Steroids......................................................... 1C1

C CM ORGANIC MACROMOLECULAR
COMPOUNDS; THEIR PREPARATION 
OR CHEMICAL WORKING-UP;
COMPOSITIONS BASED THEREON ..............  103

C 08 B Polysaccharides; Derivatives thereof ..................  103
C 08 C Treatment or chemical modification of

rubbers...........................................................  10*
C 08 F Macromoiccuiar compounds obtained by

retenons only mvolvtng carbea-ttxarbon
unsarnnrrri bonds.................    iOS

C 08 G Macromoiccuiar compounds obtained
otherwise than by reactions only invoivinf
unssmnted earboa-to-carfcon bonds ................... US

C08H Derivatives of natural macromoieslar
compound»....................................................... 120

C 08 i Working-up; Ge>.**al processes of
compounding; After-treatment ..........................  121

C 08 K. Use of inorganic or non-macromoieoiiar
organic substances as compounding
ingredients......................................................  122

C 08 L Compositions of macromoiecuiar compounds.......  123

C 09 DYES; PAINTS: POLISHES; NATURAL
RESINS; ADHESIVES; MISCELLANEOUS 
COMPOSITIONS; MISCELLANEOUS 
APPLICATIONS OF MATERIALS ................... i29

C 09 В Organic dyes or dosety-reUted compounds
for producing dyes; Mordants: Lakes................... 129

C 09 C Treatment of inorganic materials, other than 
fibrous fillers, to enhance their pigmentmg or 
filling properties; Preparation of carbon
black.............................................................. 137

C 09 0 Inks; Paints; Varnishes; Lacquers;
Wood-stains; Chemical paint removers;
Pastes or tolids for colouring or priming......  ..... 137

C 09 F Natural resins: French polish: Drying-oils;
Driers (siccatives); Turpentine............................  139

C 09 G Polishing compositions other than French
polish: Ski waxes.............................................  139

С09Ч Preparation of glue or gelanne..........................  139
C 09 I The use of material! other than glue as 

adhesives: Adhesive processes in general
mon-mechanical part)....................................... 139

C 09 < Compo. -4)ns not provided for elsewhere;
Miscellaneous >^»v.uens of materials...............  |40

C 10 PETROLEUM. GAS AND COKE
INDUSTRIES: TECHNICAL CASES 
CONTAINING CARBON MONOXIDE:
FUELS; LUBRICANTS; PEAT .........................  1*2

C 10 B Destructive distillation of carbonaceous
materials for production of gas. coke. tar. and
umiar materials...............................................  1*2

C 10 C Working-up pitch, asphalt, bitumen, tar.
Pyroligneous acid.............................................. :**

C 10 F Cutting, drying and working-up of peat ..............  I**
C 10 G Cracking hydrocarbon oils; Production of 

liquid hydrocarbon mixtures from materials 
other than hydrocarbons, e. %. by destructive 
hydrogenation: Recovery of hydrocarbon otis 
from oti-shale, oil-sand, or gases: Refining 
matures mairly consisting of hydrocarbons;
Reforming of naphtha; Minerai waxes.................  1*3

C 10 H Production of acetylene by wet methods; Its
purification.......................................................  130

C 10 J Production of producer gas. water-gas. 
synthesis gas from solid carbonaceous 
material, or mixtures comamrag these gases;
Caiütuetüng air or other gases........................... 130

C 10 K Purifying or modifying the chemical
compositions of combustible technical gases
containing carbon monoxide ..............................  131

C 10 L Fuels not otherwise provided for; t  dding
materais to furls or fires to reduce smoke or 
undesirable deposits or to facilitate soot
rénovai; Firelighters.........................................  132

C 10 M Lubricating compositions; The use as
lubricants of chcmicai substances either alone
or as lubricating ingredients in a composition ......  133

C II ANIMAL AND VEGETABLE OILS, FATS,
FATTY SUBSTANCES ~ND WAXES;
FATTY ACIDS THEREFROM;
DETERGENTS; CANDLES .............................. 133

C 11 B Producing (pressing, extraction), refining and 
preserving fats, fatty substances (e. g. lanolin), 
fatty oils and waxes, including extraction 
from waste materials; Essential oils;
Perfumes.........................................................  ¡33

C U C  Fatty lads from fats. oils, or waxes; Candles:
Fats, oils and fatty adds by chemical 
modification of fats. oils, or fatty adds
obtained therefrom ..........................................  155

C 11 D Detergent compositions; The use of single 
substances as detergents: Soap and 
soap-making; Resin soaps; Recovery of 
glycerol.........................................................  156

C 12 BIOCHEMISTRY: BEER; SPIRITS; WINE;
VINEGAR; MICROBIOLOGY;
ENZYMOLOGY: MUTATION OR
GENETIC ENGINEERING...............................  159

C 12 C Brewing of beer..............................................  139
C 12 F Distillation and redification of fermented 

solutions: Recovery of by-products:
Denaturing of. and denatured alcohol .................  160



Appendix I I

C 12 C W-nc Other alcoholic beverages:
Preparation thereof.........................................  160

C ¡2 H Pasteurisation: Stenlis-..on: Preservation:
Purification: Canncauon: \gertg....................... 160

C 12 I Vinegar: Its preparation.................................... 160
C 12 L Pitching and depitching machines: Cellar

tools.............................................................  161
C 12 M Apparatus lor enzymology or microb»oiogj:

Unicellular algae, plant or animal ceil, tissue.
or virus-ail hire apparatus.................................. 161

C 12 N Micro-organisms or enzymes: Compositions
thereof: Propagating, preserving, or 
maintaining micro-organisms or tissue:
Mutation or genetic engineering; Culture
media............................................................ 162

C 12 P Fermentation or enzyme-using processes co 
synthesise a desired chemxal compound or
composition....................................................  163

C 12 Q Measuring or testing processes involving
enzymes or micro-organisms: Compositions 
or test papers therefor; Processes of 
preparing such axnposraons:
Conditioa-respoasive eoatrol in 
microbiological or enzyraoiogteal processes 
.....................................................................  166

C 12 R Processes using micro-organisms ....................... 167

C U SUGAR OR STARCH INDUSTRY.................  169

C 13 C Cutting nulls: Shredding knives: Pulp
presses..........................................................  169

C 13 D Production and purification of sugir juices........... 169
C 13 F Preparation and pmrrsting of raw sugar.

sugar, and syrup..............................................  169
C 13 G Evaporation apparatus; Boding pans ....    169
C 13 H Cutting machines for sugar: Combined

cutting, sortmg and packing machines for
sugar.............................................................  170

C 13 J Extraction of sugar from molasses................... 170
C 13 K Glucose: Invert sugar: Lactose: Maltose:

Synthesis of sugars by hydrolysis of di- or
polysaccharides...............................................  170

C 13 L Starch: Dextrin: Similar carbohydtates ............  170

C 14 SKINS; HIDES; PELTS; LEATHER .............. 171

C 14 3 Mechanical treatment and processing of
skins, hides, and leather in general;
Pdt-sheanng machines: Imesanc-tpiictinf
machines........................................................  171

C H C  Chemical treatment of hides, skins and
leather, e. g. tanning, impregnating, finishing;
Apparatus therefor; Compositions for
tanning..........................................................  172

Sub-Section: METALLURGY

C 21 METALLURGY OF IRON ............................. 173

C 21 В Manufacture of iron or steel ............................. 17
C 21 C Processing of pig-iron. e. g refining

manufacture of wrought-iron and steel:
Treatment in molten state of ferrous alloys..........  17a

C 21 О Modifying the physical »tratture of ferrous
metals: Generai devices for heat treatment of 
ferrous or non-ferrous metals or alloys:
Malang metal malleable by décarburisation, 
tempering, or ocher treatments ..........................  17u

C 22 METALLURGY: FERROUS OR
NON-FERROUS ALLOYS: TREATMENT
OF ALLOYS OR NON-FERROUS
METALS.......................................................  177

C 22 3 Production and refining of metals:
Pretreatmeat of raw materials............................  177

C 22 C Alloys .........................................................  179
C 22 F Changing the physical structure of

noa-ferrous metals and non-ferrous alloys ...........  180

C 23 WORKING OR TREATMENT OF 
METALS. OTHER THAN BY 
MECHANICAL MEANS: COVERING 
MATERIALS WITH METALS:
INHIBITING CORROSION OR
INCRUSTATION IN GENERAL.......................  181

C 23 C Apparatus and processes for which provision
is not mad* elsewhere, e. g  in daises 8 03.
B 44. or in sub-dasses C 33 C  C 23 0. F.
C23 0. F27 3. for covering metals or 
covering other materials with metals:
Diffusion processes for surface treatment of
metals............................................................  181

C 23 D Enamelling of. ana applying a vitreous Liver
to. metals.......................................................  182

C 23 F Chemical surface treatment of metals not 
covered by sub-dasses C23 D. C23 0:
Inhibiting corrosion or inoustadon in
general..........................................................  182

C 23 G Cleaning and de-greasing of metallic objects
by chemical methods other than electrolysis.........  183

C 23 ELECTROLYTIC OR
ELECTROPHORETIC PROCESSES:
APPARATUS THEREFOR...............................  184

C 23 3 Electrolytic or electrophoretic processes for
the production of compounds or non-metals:
Apparatus therefor .........................................  184

C 23 C Processes for the electrolytic producaon.
recovery or refining of metals: Apparatus
therefor..........................................................  183

C 23 D Processes for the dccooiytic or
electrophoretic production of coatings:
Electroforming; Apparatus therefor....................  186

C 23 F Processes for the electrolytic removal of
materials from objects; Apparatus therefor........... 187

C30 CRYSTAL GROWTH .................................... 189

C 30 3 Single-crystal growth: Unidirectional 
solidification of eutectic maten ais or 
unidirectional demixing of eutectoid 
matenais: Afer-treitment of single crystals:
Doping processes for crystals in general;
Refining 'ey zone-melting of matenais m
general; Apparatus therefor .............................  ¡89
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IPC SUBCLASS C 21 3

C 21 M ETA LLU R G Y  O F IRON

C 2i B MANUFACTURE OF IRON OR STFFI- (preliminary treatment of ferrous ores or scrap C22 3 I/00: eiectrtc heating per se 
H03B)

Now

This sub-dass covers the production of iron or steel from source materials, t f  the production of pijiroa and apparatus 
spcdaily adapted therefor, e j. blast furnaces, air heaters (furnaces in general F27).

Sub-dess Index

MAKING PIG-IRON
In blast furnaces..........................  5/00. 7/00.9/00
Other processes ........................................ 11/00

General features..........................................  3/00
MAKING IRON...........................................  13/00. 15/00
MAKING LIQUID STEEL BY DIRECT
PROCESSES.........................................................  13/00

3/00 General features ia dM manufacture of pig-iroc 9/02 Bride hot-blast stoves
(meters for pif-iroo C21 C 1/06) 9/04 . . with comousoon shaft

3/02 by applying additives. e. g. fluxing agents 9/06 . . Lirdngs
3/0* Recovery of by-products. e.g. dag 9/08 Iron hot-blast stoves
3/06 . . Treatment of liquid slag (slag wool C 03 B; slag 9/10 Other details, e. g. Mast mains

snots C04B) 9/12 Hot-Mast valves or slides for blast furnaces
3/06 . . . Coofiny slat (valves in general F '.S K)
3/10 . . . Slat pots: Slat cars 9/14 Preheating a *  combustion air
s/oo MaJdof ptg-iroa in the Mast furnatt 9/16 Cooling or drying the hot-blast
3/02 Maidnt spaced pig-iron. e. g by appiyint additives. 11/00 Making pif-iron other than in blast furnaces

e. g oxides of other metals 11/02 in low shaft furnaces
5/04 . Making slat of special composition 11/06 in rotarv kilns
Î/06 Usint cop fas ¡n the blast furnace process (in coke 

ovens C 10 B)
11/08 in hearth-type furnaces
II/I0 in dcctnc furnaces

7/00 Blast fumacas ([¡fa associated with blast furnaces 
366 B 9/06) 13/00 Making spongy iron or liquid steeL by direct

7/02 Internal forms
13/02

prOftlMS
in shah furnaces7/04 with speoai refractories (refractory materials

C04 3) 13/04 m retorts

7/06 . . Linings for furnaces 13/06 in muiQ-stoned furnaces

7/08 Top armourmts 13/06 in rotary furnaces

7/10 Coding; Devices therefor 13/10 in heartn-type furnaces

7/12 Opemng or seaiinf the tap holes 13/12 in eiectne furnaces

7/14 Discharfint devices, e. g. for slat 13/14 . Muld-stage processes

7/16 Tuyeres 15/00 Other processes for the maaofactnre of iron from
7/18 Bdl-and-hopper arrangements ire« compounds (general methods of reducing (o

7/20 . . with appliances for distributinf the burden 
Dust arresters

metal C22B 5/00; by electrolysis C 25C 1/06)

7/22 ' "15/03 Metailothermic processes. '  g. (hermit reduction

7/24 Test rods or other cheeking devices 13/04 from iron carbonyl

9/00 Staves for beadaf the blast in Mast furnaces

[Appendix V f  f o l l o w s ]
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UK Patent Applicator ,.«GB 2 009 244 A

12 1 1  Acetcaoon No 7848038
122) Oan of filing 17 No« 1971
(23) ClaPna Sad 17 Now 197*
130) Priority data
(3D 83S2S
(32) 22 Nov 1977
133) Italy (IT)
(43) AooPeaaon oubiianad

i3 Ju n ia 7 a _______
1511 INTCL1

C218 13/04
152) Qorrwaoc dasadicaDon 

CTO 5K8 SL3 SL3 SMS 
SN1 SN3SN8 
M l  78 7H73 7T7V1 7X3 
7Y4 7Y8A19F 

(58) Oecumama and 
3 H 3 1 0 W 2  
3*140811*
0*137*081
38117874«

(58) fiatdof 'u rm  
C70 
M8

(71) Aoolieam
Klngtor Mator S«A. 33042 
Suttrio IlMinal. Italy 

;72) inwntor
f ranco Colauttl 

(74< Agtnt
King* Pram  Agoncy 
Umrtad

(54) Garbothermie Production of 
Sponqa Iron

(57) A carbothermic proceea for 
producing sponge iron by radusing 
iron or* in an externally heated 
vtrtical ratort (10) comprisas

(a) convoying a chary* (135) of cal 
or coke and iron ora at a uniform  
spaod of descent through a first (pro* 
haating) zoo* (11). than

(b) convoying th* chary# (135) at a 
prograsaivaiy slower apaad of daacant

through a second heating zona (12) 
provided by burners (13) to initiate the 
reduction reaction, and than

(c) conveying the charge at th* 
same spaed of descant as in (bl 
through a third floating zone ( 1 1) 
provided by burners (13) to supply and 
maintain the heat required to 
complete the reduction reaction, 
wherein the average outsida 
temperature of th* second zone (12) 
is higher n an  th* overage outsida 
temperatuie of th* third zone (14) in 
the retort (10.

G
B2 009 244 A
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Atreendix 17

United States Patent
Kirkpatrick et al.

[19! m ;

145]

3 ,9 6 0 ,5 4 7  
June 1, 1976

2JU6J04 3/1939 7* /-16
3.113.405 12/19*3 7* /6(1
3.231.369 1/1966 71/ÄA TL
3_24X.2lt 4/1*66 7*76/1
3.301.M2 1/1*67 7*/Ml
3 323.907 6/1967 ?*/*■*
3.424.373 1/1969 7*741
3.733.MX 1/1973 75/43

FOREIGN PATENTS OR APPLICATIONS
47«.911 I/193X tinted Kim-darn. 73/4*
XXS.763 2/19*2 United lufiniom. 75/«0

[5*1 STEELMAKINC PROCESS
173] Inventors: James W. Kirkpatrick, Poland

Township, Mahon inf County, VV. 
Ftrpa Porter,'Poland: William E. 
Shepherd, Youngstown. all of Ohio

(731 Asjijntc Youngstown Sheet and Tube 
Company, Youngstown, Ohio

[22| Filed: Dee. 18, 1972

[21] AppL N0 3 316^94

. .  1521
u .s .  a _____________ 75/60; 75/44 S;

75/4*

■f I5» ! Int- c v _________----------------------C21C 7/00 1
1 5 8 ] Field of Search. 75/46. 60. 43. 44 R.

75/44 s

[56] References Gted
UNITED STATES PATENTS

1.939.174 12/1933 B n on 73/4*
2J93J03 4/1932 WafsalT 73/A0
2.790.7! 1 4/1937 Setters at. 73/41
1473.037 2/1939 Wrivht 73/ftO

Primary Examiner—M. J. Andrews 
Aitumrj, Agent, or Firm—John Stelmah

]57] ABSTRACT
Process for producing relined steel including the pro­
vision of molten iron, adding molten steel to said mol­
ten iron to provide a molten mix, adding iron bearing 
material in unmolten form to said mix. and refining 
the mixture by blowing essentially pure oxygen 
therethrough.

4 Gains. 1 Drawing Figure

ii
iii



(51) Iniernadonai Patent Classifianoa 3-. ( il)  Internarieoal Ptiblicaoon Nnmbec WO 80/02652
BOU 8/24: C22B 5/14; C U B 13/00; A1 ;
F27B 15/12 (43) IatemaihrtiaiPabiicadeaDate: 11 December 1980(11.12^0)

(21) Lmemanoaal Application N amber PCT/SE80/00153 : (74) Agents BURMa N, Tore « iL; Bergiing it  Sundbergh .
AB, ? .0 . Box 7645, S-103 94 Swirtinira (SE).

: (22) lmemanoaal FUfn* D arr 28 Mit  1980 (2SJJSJQ) | !

■ ! (Si) Designated S tau e AU, 3R , JP . SU, US.
1 (31) Priority Application Number 7904689*2 j

! (32) Priority Dau: 29 May 1979 (29.05.79) j Pubfisbad
With tm enauonal teard i report

i (33) Priority Consrxy: SE |

j j

I (71) Applicant (for a ll d esqn aitd  S ta te  exrzpi OS): STORA
j KOPPARBERGS BERGSLa CS .AB [SE/SE]; S-791 {

80 Faiua (SE). !

(72) Ibvommt. and |
(75) Invesnon/Appfleano (for US only): BENGTSSON, Eric i

I [SE/SE]; ? tiles tro t 7. Boriinge (SE). COLLIN, Pet. | !
j Harald [SE/SE]; Kyrkbadcsvigen 15. Falun (SE). j i
■ FUNK. Suite. Naia&aei [SE/SE]; Spotregaan 10, Vlsterls i !
i (SE). WIDELL. Bjdm [SE/SE]; Ftem lsurgaon 37, j

V Jstetis (SE). I

i
II

(50  T U e APPARATUS FOR REDUCING FINELY DIVIDED IRON OXIDE MATERIAL

(57) Abanac

Apparatus for reducing finely divided iron oxide 
materai, comprising a reaoor (1) contariimg a vertical 
upper reaction chamber (2) cormeaed downwardly to a 

: narrower, vertical reaction dambcr(3). A cydonesepa- 
rator(g) a  conaecud to the upper reaction dam  Per for 
separating solid maierai and regrejing it tc the reaaor 

j so that a drotlanng Ouidized bed can be tnarmamwi in 
| the apparaiui. In accordance with the invention, a recyc- 
> ling conduit (9) is cormeaed to the bottom of the lower 
; reaction chamber (3). A tapping-off shaft (11) for redu- 
! ced material is also connected to the bottom of the lower 
I reaction chamber (3). A reducing agent a supplied to 
j the upper reaction chamber, and combustion air is sup- 
j piieu to the bottom of the upper reaction chamber. The 
| apparatus also comprises means for prehearing the irwi 
| oxide material with the exhaim gas from the rtaaor and 
j forpaasmg said preheated iron oxide into the lowerreac- 
: don chamber. The apparatus also comprises means for 
; snipping the exhaust gas from CO 2 and H20 and recyc- 
, ling tt to the reactor to be used as fluidizing gas.

I

t I

1[A ppen d ix  V f o l lo w s ]
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QXXSO T H E S M K S T E S « . St CTOJt ' 3 «  U D  STEEL' 
AMD '"M» 1 B I K  EQUZVU2ST3

a *  i/«H«i TbsMaros la  ill« i«eter ’Iron tad S t««1 1 ax« divided Into Hi*
following sabaeetlaoas

Or« f r f t r u s t t t
Cake
Iron m n  ng 

Steel Miring 
Curing of Steal..
Metal Marking
Depoeltioa aad Elec cr opr oceaalng 
erxiiHf aad Conetroctloe

The relevant kr j - * d  w ill be found la  tbe appropri ate aubaectloa.



Subsection: Cole»

Appendix 7

Keyword
--------------------------------------------------- 1

Cemeents/Clarlilcation 1
Equivalent svnooli 

o f the IPC 
(Third Edition)

S ta t is t ic a l data 
(No. a t patent documenti 

published in 1378)

BttlQUEITM/BaiQtJ&rimii C 10 L 3/00 -  5/38
i

2 2 1

CTaurnAL C 10 S 53/02 17

CS&BCZBG/DZSCSAIICZTC
or c an  ovens

(charging devices) C 10 s 31/00 -  31/12 72
(discharging device*] C 10 > 33/00 -  33/14 56
(eceblned charge-discharge) c io a 35/00 1 0

co n C 10 Bs C 10 L (partly) 2,965

co n  ovns/nroitfs
(rtterti) C 10 ■ 1/00 -  1/10 34
(avena -  vertical ebanber) C 10 1 3/00 -  3/02 5
(avena -  harlxcntal c lrh e r ) C 10 s 5/00 -  5/20 26
(ovens -  with conveyers Inside) C 10 a 7/00 -  7/14 13
(ovens -  beehive type) C 10 1 9/00 4
(ovens -  inclinali chambers) C 10 B 11/00 i6
(ovens -  with naans for applying 

SMCbanlcal pressore)
C 10 B 13/00 2

(ovens -  other types) C 1 0  a 15/00 -  15/02 7

cacac nocsasxs (using Indirect hearing, e.g. 
external c a d u t i  on)

C 10 3 47/00 -  47/48 34

(oalng direct heating) C 1 0  a  49/00 -  49/22 no
(eonblned indirect and direct
hearing)

c io a 51/03 7

(specially adapted for particular 
natarla la , e.g. coal ponderi 
wood) hrlqneta)

c 1 0  3 53/00 -  53/08 195

(for liquid aatarlala or far 
llqnld eaterlala nixed with coal)

C 10 3 55/00 • 55/10 SO

(other processe*, e.g. m ltl-stsp  
coking)

c 1 0  T. 57/00 -  57/20 255

coaLOG/aunmsG ca n C 10 3 39/00 • 39/18 157

QZZXZLS or co n  OVKSS
(doors, lids, stc.) c 1 0  3 25/00 - 25/24 1 2 2

(for axtraetloa of tha 
d istilla tion  gases)

C 10 8  27/00 -  27/06 49

(other details, a.g. linings 
casings, foundations)

C 10 3 29/00 -  29/08 40

a a r x a e  or c a n  ovens
(preheating) c io a i7/oo 1

(e lectrically c io a 15/00
(by burning gee) C 10 B 21/00 • 21/26 SI
(by other eeana) C 10 B 23/00 5

mam station szmovxl I  1 0  a 43/00 - 43/14 S8
os sszvprrio«

« a m a i  psrmxTMarr 
Or THE CHAXGZ INSIDE (s .g . le v e ll in g , ccmprssslng)

C 1 0  a 17/00 - 37/06 15

the oven 1



X

Subsection: Calc« (eont'd)

Keyword CcvAnti/C iarli leati on
Equiv*_«n* symocis 

o i the IPC 
(Third Edition)

S ta t is t ic a l datu | 
(So. o i  patent documents I 

published in  19*3} i

OTHZSl APMMTQS C 10 a 45/00 -  45/02 S4 j

PKETHEXIMnrr OP COAL ( l a d .  r a o v i i  j £  im pariti«a C 10 1 9/00 -  9/12 4 |
to IMPROVE CJKBCSTIOH 

SAfSTl DEVICES

«uch as sulphur)

C 10 3 41/00 -  41/08
|

28 |

Sub«•crd.cn: Iron
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Appendix "

Sufcaoction; Iron Mafclrw (cont'd)

Keyword Comments/Clarification
Equivalent svnhals 

o f the I?C 
(Third Edition)

S ta t is t ic a l data 
CIO. o f patent documents 

published ir. 1373)

raoczssxss OF PIG-IKOH C 21 C 1/00 -  1/10 
C 21 C 3/00

371
4

(purification) C 21 C 1/00 -  1/06 *08
(making eu t*irro l C 21 C 1/08 -  1/10 163
(Baking wrought-iron) C 11 C 3/00 4

SLAG C 21 B 3/04 -  3/10 179
(special compositions) C 21 S 5/04 9

(discharging devices for) C 21 B 7/14 46

SSOSGT OtOff C 21 I  13/00 -  13/14 284
(• . 9 . SIB promts' C 21 B 13/00 98
(la  shaft furnaces, a . 9 . Mldrax, 
Hyl prooaaaas)

C 21 B 13/02 1 0 1

(la  retorts, e.g. Hyl, 
tosco processes)

C 21 B 13/04 5

(in  aulti-storied furnaces) C 21 B 13/06 1

(la  rotar, furnaces, a .9 . 
rotary hilas)

C 21 B 13/08 29

(la  hearth-type furnaces) C 21 B 13/10 3
(la  electric furnaces) C 21 B 13/12 14

(n lt l-s ta g e  processes) C 21 a 13/14 33
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ippenolx 7

Keyword Carmanra/Clarification
Equivalent svmbolj 

of th* I?C
Tiilrd Edition)

1

Statistical data 1 
(No. of patent documents 

published in 1973)

CASTING 3 22 C 2,391

e a n u jc a u . casting a 2 2  c u/oo -  1 3 / 1 0  j 33

c o « :  "pops casting 3 22 C U/10 -  11/18 «2

HZSH PKZSSPNE CASTING 8 22 C 17/00 -  17/32 i 30
i .a . ISTjCTZOr CASTING i
W B  nSSSPHT. CASTING (• . 9 . batten pressure esse) B 22 C 27/10 -  27/1* j -

p o s T - r m s s »  or C 21 0 3,868
CURW S (annealing) C 21 D 1/2* -  1/32 226

(normalizing) C 21 3 1/28 16
(quenching) C 21 0 1/(2 -  1/S* 163
(tempering) C 21 D 1/18 -  1/2« 64
(flaae hardening) C 21 D 1/08 6
(treatments la  two or sore step») C 21 a 1/78 -  i,ao 157

(treatments adapeed ta r . particular C 21 3 9/00 -  9/70 1,051
artic les, a .9 . spriags, ra i ls .
knives, gears, crankshafts, etc.)

(neehods of basting) C 21 3 1/3« -  1/52 287

s s s z c  casting (of pigs, l .a .  suitable for 3 22 C 3/00 -  5/0« ’.78
subsequent raneltlag)

(of ingots, i .a .  suitable far 3 22 C 7/00 -  9/00 808
subsequent ro llin g  or ferglag)

Subsection : Metal Warkino

Squivalent svnbols ; Statistical data
Keyword Co»enta/Clarification of thi ISC (No. of patent documents

(Third 7lition) published in 1973)

aoxxsc (■ drillin g ) -  mechanically 3 23 B 35/00-51/00 940
-  by lasar bean 3 23 J. 26/00 123
-  by electro■erosion B 23 B 1/00 68

CASTING 3 22 3 3.620
rx jM taa -  chenlcally C 23 a 7*4

-  electrolytically C 25 f  1/00 5 9

-  in connection wit'' mechanical 3 21 3 45/0«—«5/08 7 5
aetai-working 3 21 C 43/00 42

-  by abrasive blasting a 24 c 455
a m z a s -  mechanically a 23 0 1,316

-  for asking gears etc. 3 23 T 384
-  for asking screw-threads etc. a 2 3  s 352
-  n lecerolitically a 2 3  p 1 / 0 0 918

flame a 2 3 k 7 / 0 0 381
3 23 K 9/00 1,988

-  resistance 3 23 iC 11/00 828
-  electron beaa a 23 K 15/00 213
-  laser 3 23 K 26/00 123
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Appaedi x 7

Keyword Casunte/C lerii iea tion
Equivalent symools 

o f tha I?C 
(Third Edition)

S ta t is t ic a l data 
(So. o f patent documents

published in 1378! I

v z n -  working end precassia? S 21 • 309
-  drawls? B 21 C 1/00 262
-  extruding a 21 C 23/08 -
-  hand1 1 a? B 65 E 8,315
-  barbed wire a 21 r 25/00 8

« n x x x

i

-  articles aada iron visa

-  metal working in general
-  ro llin g ) « • »  «ClITHC 
•  drawls?) ssa OIAXD№
-  aw triadic?; eeo ECTOTDIHG
« cutting, shearing) saa CORSC
-  bans?, d r i l l  in?) saa aoiZSG
-  s l lH a ? )  saa OTTAIW
-  grinding) saa GUSDIXU
-  polishing) saa POT.7SHINC
-  praaswsrklng »  forging ) saa 

roMsora

B 21 t  25/00-45/00 

B 21) B 23 ) 3 24

312

39,954

-  praaewesfclng -  staeping, pen ch­
ine, deep-drawing ate.

a 21 D 22/00-28/00 1 , 0 2 0

-  i  arsing, utr mights« la?, banding, 
cTenrogatin?

B 21 D 1/00-21/00 1.742

-  elechrnfocalEg C 25 0 1/00 197
• planning, slotting a  23 o l/oo-u/oo «6

-  breaching *  23 0 37/00-43/00 91
-  seizing a 23 0  45/00—85/00 431
-  fi lin g , rasping a 23 D «7/00-73/00 35
-  ree lin g a 23 D 75/00-77/00 51 i

1

Sofa—CM on: DopoglMon tad gl«<rsroorcc«««lnq

Keyword CoaB«zvt*/Cl*r-£AeaMon
Equivalent symbols 

o f the I7C 
(Third Edition)

S ta t is t ic a l dati 
(Ho. o f patent document 

published in 1978)

a w o s iT O w o f metals by:
-  e le c t r o ly t ic  aatbods (saa

a r c n o p a o c e s s c i c )
- hot dipping C 23 C 1/00 579
-  chaalcal deposition C 23 C 3/00 514

C 23 C 5/00 23
a  23 p 3/oo 252

-  spraying C 23 C 7/00 159

-  casrntlag/dlffasion C 23 C 9/OC 357

-  gas p lating C 23 C 11/00 «27

-  metal-vapour condensation C 23 C 13/00 718

-  cathodic spatterlag C 23 C 15/00 314

-  miscellaneous C 23 C 17/00 112



Appendix 7

Xeyvord Caements/Ciarificatlon
Equivalent symbols i S ta t is t ic « ,  data

o f ta « IPC l(5o. o f patent documents 
(Third Edition) ! published In 1973)

ELECT80-
PROCrSSrSG

-  e le c tro ly tic  production, winning, 
r«cowry or r«fining

C 25 C
1
i

1*241 !
i

-  electrarM oval of m u I  or of other 
M t c U l  iron n ata l (e .g . cleaning 
pickling, «telling, daacallng ate.)

C 25 T 396 '
!
i

-  e le c tro ly tic  coating (electroplating) C 25 0 (asp. 2/20, 
5/26,5/36)

4,037 1
|

-  electrcnachlnlng a 23 P 1/00 U8 j

|

Subsection; Building and Con«traction

Keyword Commenta/Clarification
Equivalant symbols 

of the I?C 
(Third Edition)

Statistical data ! 
(No. of patent documents ! 

published in 1978)

BCZLSXHG/ use of steel etc. in the building and
C05STRUCTIUH construction Industry:

-  arches, frames E 04 C 3/40 4 1
-  beams, girders, struts etc. E 04 C 3/04-3/U 154 !
-  bridges E 01 D (esp.9/00) 634 |
-  bulkheads, iheet-pllea E 02 3 5/04-5/08 40 1
-  colams, p illa rs E 04 C 3/32 38 I
-  floors E 04 B 5/10 17 i

E 04 B 5/29 4
-  miscellaneous Z 04 B 1/08 15 !

1/24 82
:  04 C 2/08 38
E 04 H 7/04-7/06 26

7/14-7/16 13
7/30 25

12/06-12/10 39
-  piles E 02 0 5/26-5/30 57
-  railways Z 01 3 1,543 1

-  reinforcement E 04 C 5/00 327

-  roofs S 04 0 1/06 1 0
1/18 4
3/16 s ;
3/30 43 |
5/04

i
i

(Appendix 71 follow«!
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APPENDIX 71
SAMPLE OF INPADOC'S PATENT 

C LA SSIFIC A TIO N  SERVICE (PCS)

¡■»«eoe ntur cuoiiritinu tunet «luariuc летмт H tti J ilt

I I c 
au s/ii

u u  HU

«  ПЮГ (в OOC.N ire <«U) ce *■»3t ri HI0II7T N. APRICA*!
U MOI И « u s in ' 121J Ы1 ut 7)0012 3 7) поем rut и.s. юна coirotuTioa 

LiSH; OSMIO In  7К2Н « JIIJIII 17IJ 7/10 IS 7*011« 0 7* li li lí
121J 13/1« I СИАМ

П 7SUI0 « u n n i :au 9/11 от 7)1*01 A 21271*1 luttM Kii о sсм »ом u nta 
usaiicMor

US п н и  « unito I2IJ IM I vs ru lli Al 71 HUIT UMtMiti» ( о
07 700210 A 7* nonos схима unta«Jtutcaorr

US 731(11 i ]•«<(«' I7U 9/11 or 7)0(11 i 71 210(117 tinteti u t »
or liu ti Cl lOllilS I2IJ Irli 01 0**710 A I7S 0)171 AUtNaU I HAUST A 

K i iU t t l  o .  
«1C«

MlCNllClUIMlfri ПШГ «1 2211*07 1210 «1/IS 07 7)0110 * 71 2127S2S
121J 9/2« xiactarea «e
1111 1/1« .or
M I! IS/II CHAUOrSKT ATI!ri notti «I lllroeo I2IJ 9/2« ri 7)0010 A 71 7S13S1S
noi l/H riionr taorir 

иГ.м
i« 71*221 T 227100 11*0 1/12 Ш IM1IS 4 0« I7SS2S

t2IJ 9/21
ili 7«ООН Г «ime me 10/22 su 731111 A 73 IH93S9

nei I/3I
la u 9/2«

IV 7(1*1) 7 07)011 11*0131J
u nn o  1 2 1 J

li/lo
H U
S/20

su 7)1220 A 71 1077000
US 7SM0I * US 7*00*0 A 7* *70707 ««Oatcìa (Шва

•UH"«»*
Ut 710010 « 1SIM07 I2IJ 1/21 US 7M«I ! A 74 *00317 ТИС «11*7(1 «К 

«UC COUPAIT
US 700017 « lOOISOl I2IJ 1/21 US 7*0701 A 7« М НИ ruooa XLsrcci

НШ COMMI

niLl
recae KTuru m« i zoara не» 
nuira ней 
tua гамме ней

m i  ней «пи « a  т к и . ih  iriaou 
osi It

/окис маниеа.ися.мтттчял u  ■гомииоска te 
Ml шпика
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