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INTRODUCTION 

1. At its fourth session in November 1974, the PCT Interim Committee for 
Technical Cooperation (hereinafter referred to as "the Interim Committee') felt 
that it would be particularly useful if, pending the establishment of the final 
version of the international search report, one or more of the prospective 
International Searching Authorities were prepared to test the present draft of 
the international search report form. The test was to be carried out on the 
basis of the results of an earlier search relating to a patent document which 
had already been published, to find out any practical problems which might 
arise in using the form. 

2. The IIB at that session declared its readiness to undertake such a test. 

Brief Summary of the Results of the Test 

3. Attached to this document is the report of the IIB which indicates the 
technical fields in which tests were carried out and the results which were 
obtained. In summary, the results show that the use of the present draft of 
the international search report form did not present any major practical 
problems. However, the test did raise some questions on the part of the IIB 
which are relevant to the Administrative Instructions. 

4. The Interim Committee is invited to 
consider and give its comments on the results 
of the test carried out by the IIB. 

[The report of the IIB follows] 
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Mr. J. FRANKLIN 
Head PCT Section Industrial Property 
Division, 

PATENTLAAN 2. IWSWIJK (Z.H.I 

(PAYS·BAS) 

W I P 0 
32, Chemin des Colombettes 

VDC/93/lc 1211 G E N E V E 20' 
Suisse 

RIJSWIJK (Z.H.), le August 4th, 1975 

Dear Mr. Franklin, 

Please find enclosed the result of the test 
on the international search report form. 

As it was already agreed on, the form has been 
completed for three cases. Moreover, it has been 
found more convenient if copies of the first pages of 
the cited documents are annexed to the three· reports 
subject of the present test. 

~~e:~~ 
A. VANDECASTEELE 

Conseiller au Service Technique 

cc.: M. J.A.H. van Voorthuizen 
_Dep. Technical-Director 
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TEST ON THE USE OF 

THE INTERNATIONAL SEARCH REPORT FORM 

At the fourth session of the Interim Committee 
for Technical Cooperation, the IIB declared its readiness 
to undertake a test on a draft of the international search 
report form before it was finalized. Such a test should be done 
by completing this draft form on the basis of the results 
of an earlier search relating to a patent document which 
has already been published (see PCT/TCO/IV/18, § 51). 

The test has been made for three search results: 
one in the chemical field, one in the electrical-physical 
field and one in the mechanical field, by taking real cases 
handled at the IIB. For this test,the form in its draft 
coded PCT/ISA/210 (June 1975) has been used and the administra­
tive instructions as contained in the third revised draft 
(see PCT/AAQ/VI/2 of July 1, 1975) have been followed. 

The results are given in the following annexes: 

Annex I 

Annex II 

Annex III 

Search report relating to a patent 
document in the chemical field 

Search report relating to a patent 
document in the field of physics 

Search report relating to a patent 
document in the mechanical field. 

Each of the annexes includes also copies of the front 
pages of the documents cited in the report. 

The following information has been put on the form: 

- Filing date of the application 
- Priority date claimed (if any) 
- Classification of subject matter ( heading I of the 

form) 
- Fields searched (heading II of the form) 
- Documents considered to be relevant (heading VI of 

the form) 

The test did not raise major problems in completing 
the international search report form. Following comments 
are submitted for consideration. 

• • • 2 
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- Attention is drawn to the fact thc;~.t_. the instructions 
for completing the column "catego.j'y..:• .of. heaaihg"VI Documents 
considered to be relevant", are"'·contained in two different 
sections, (505 and 508) separated by sections 506 and 507 
relating to other items. It is not quite clear from the 
present instructions that documents containing relevant prior 
art may be cited, without any indication of appartenance to 
a special category. 

- The category code "X" (document of particular relevance} 
has been considered as not applicable to documents which do 
not concern the whole,inventive concept but only a detail 
which e.g. forms the subject-matter of a sub~claim. 

- The 4th citation refers to a "Chemical Abstracts" 
volume issue on April 8, 1974. The cited abstract concerns 
a Japanese patent which, according to the information given 
in the abstract, was published on September 30, 1972. The 
abstract per se was considered of particular relevance. 
Consequently, the two codes X and P were applied. 

- The 1st citation refers to a periodical in which 
the location of the publisher is mentioned but not the place 
of the publication. Consequently, this was put in the report 
with the explicit mention "location of the publisher". 

- The issue of the periodical containing the citation 
has been identified by the number of the volume, the number 
of the issue and the date of the issue. 

to annex III: ------------
- The 1st citation refers to the patent document 

DT - A - 949 855 which mentions the date on which it was put 
open to public inspection ("Patentanmeldung bekanntgemacht 
am 27. April 1950"} and the date of the issuance ("Ausgegeben 
am 27. September 1956}. The former date has been mentioned 
in the search report as the date of publication. 

-For the 2nd citation (FR-A- 1.337.636}, the date of 
the publication is not mentioned on the document. This date 
has been identified after consultation at the library of the 
"Bulletin officiel de la propri~t~ industrielle" and is the 
following: 13 September 1963. 

- The 3rd citation (FR-A- 2.169.550} is a category P 
document. Moreover, it has an application date, 28 January 
1972, which·is earlier than the priority date of the application 
searched. 

[Annexes I, II and III follow] 
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IDENTIFICATION OF INTERNATIONAL APPLICATIQN 

International Applh:a.Uon No.1 llnlematlonol FUing Polo' 

22 December 
Receiving Office t I Prlo"ly Dale Claimed' 

2J!l December 

Applltant 1 

I. CLASSIFICATION OF SUBJECT MATTER (If several c1aaslfl.catlon symbols apply, Indicate all) • 

According to International Patent Classification (IPC) or to both National Classlflcaflon and IPC 

Int. Cl.: c 08 J 9/26, c 08 J 9/28 

II. FIELDS SEARCHED 

Minimum Oocumentl!itlon Searched • 

Clantfteation Syttem I Classification Symbols 

Int.Cl.: c 08 J 9/26, c 08 J 9/28, c 08 G 

Patent Documentation Search ad other 
than Minimum Documentatlo"! • 

DT 1877 - 1920 BE from 

FR 1902 - 1920 LU from 

GB 1909 - 1920 NL from 

Ill. TITLE, ABSTRACT AND FIGURE OF DRAWING 

1. The following lndlc.atad Items are approved as aubmiHed by ths applicant: s 
0 TlHo. 
0 Abstract. 

18/08, 

1926 on 

1946 on 

1912 on 

c 08 

1972 

1971 

G 18/10 

2. The text• established by this International Searching Authority of the following Indicated Items are set forth on a supplemental sheet: • 
0Title. 
O AbstnoeL 

3. O This report Is Incomplete e.s far as the abstract Ia concerned as the time limit for comment. by the applicant on the draft pntpared 
by this lntematlonal Searching Authority has not expired. ' 

.t. Tha flgure of the drawings Indicated below Is to be published with the abstracl: a 

0 Figure No. __ aa suggested by the epplleant.' 

Flgure N~. __ becausa: 
0 applicant failed to auggest a flgure. ltt 

0 this figure better characterizes the Invention. to 

IV. 0 UNITY OF INVENTION IS LACKING u (Observations on supple"'ental sheet) 

V. 0 CERTAIN CLAIMS WERE FOUND UNSEARCHABLE n (Obaervat1on1 on eupplemental sheet) 

Form PCTIISAf210 (first sheer) (June 1975) See note a on accompanying a heat 

Ill. 0 TITLE. ABSTRACT • 

~ 

This International Searching Authority has established the following text of the: 

0Titlo. 
O Abatroct. 

Form PCTIISAf210 (supplemental lhettt) 

page 6 

J Page··· 

<I 

"' 

See notea on accompanying sheet 



,. 

PCT/TCO/V/8 

IV. 0 OBSERVATIONS WHERE UNITY OF IHVENTIOH IS LACKING 111 

1. Additional fees were paid by the applicant. Consequently. the lntamaUonal search covers: 

a. 0 all parte of the Jntematlonal appllcaUon. 

b. q those parta of the lntemaUonal application covered by clalma Noa. -----

Annex I 
page 7 
I Page • ._ 

2. 0 ~~:,.,:~'lf:r:! :~~v;.·~~. P~~.~!'c1~~ fhf~•:p~•ra requ .. tad by the apphalnt. the text of the protnt together wtth the 

3. 0 N(t ~ddlttonal t.ea were Umely paid by the applleant. ConHquently, Ute lntam.Uonal nuch Ia reetrlcted ta the tnwentlon ftrat 
mantlonctd ( .. main Invention ") onlyi It Ia covered by clalma Noa. -----

V. 0 OBSERVATIONS WHERE CERTAIN CLAIMS WIR. FOUND UNSEARCHABLE u 

Thla lntamatlonal aaarch report haa not been eatabllahed In respect of claims Noe. -----·--- for the fall~lng r.a~a: 

1. 0 Claims Nos.. bacauae their aub}ect matter n relates to -----------

2. 0 Claims Noa. ················--·- becauae they do not comply with the prescribed requirements to such an eztent that a meenlngful oeareh 
could be carried out u (specify) 

Form PCT/ISA/210 (supplemental sheet) (June 1975) - Sse notea on accompanying sheet 
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VI. DOCUMENTS CONSIDERED TO BE RELEVANTU 

Annex I 
~e 8 
j Page ••• 

Category •I Citation of Document. 1' with Indication, where appropriate, of the rele¥ant panage8 u I Relevant to Claim No. s • 

X 

X;P 

FR- A - 1.565.943 2 May 1969 
=pages 9 and 10: "resume.", points 
1-4; page 2, lines 4-8; page 3, lines 4-15 
and 31-33 = 

FR - A - 2.046.196 
=page 1, lines 24-30; 
page 6, lines 9-37 = 

5 March 1971 
page 2, lines 16-28; 

FR - A - 1~551.885 3 January 1969 
=page 6: "resume", points 1-3; page 3, 
left column, paragr. 1-3; page 2, left 
column, lines 7-14 = 

Chemical Abstracts 
Vol. 80, N° 14, 8 April 1974 
Columbus Ohio 43 210 USA 
JA 72 38.853 30 September 1972 
= page 50, left. column; abstract 
N° 71 758r = 

1-7 

1 

1 

1-7 

'I 

41 

• Cetegoriea of cited documents: ta "X" (document of particular relevance); "0" (document referlng to an oral dlacloaure, uae, exhi­
bition, or other means); "E" (eart1er document but published later than the International flUng date); "G" (document deflnlng the 
general mte of tha art); .. P" (document published prior tQ the International filing date but later than the priority date claimed). 

VII. CERTIFICATION 

Date of the Actual Completion of the lntematlonal Search ' Date of Mailing of this Search Rep"rt s 

International Searching Authority 1 I Signature of Authorized Officer to 

Form PCT/ISA/210 (last sh~et) (June 1975) Scs notes on accompanying sheet 
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These Notes are intended to facilitate the use of the present form. 
For full information, see the text of the Patent Cooperation Treaty 
and the teXts of the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and 
the said texta, the Iauer are applicable. "Article" refers to Articles of 
the Treaty, "Rule" refers to Rules of the Regulations and "Section" 
refen to Sections of the Administrative Instructions. 

{Article 17 (3) (a)), the international search repon shall indicate 
what parts of the international application were and what parts 
were not searched." (Rule 43.7) 

12 This,part of_the l.'epOif is fil~ed in only Where Article 17 (2) (b) 
applies. (Wlieife certain clauns were not searched because of 

lack of unity"'of invention and non-payment of additional fees, 
pan IV-rather than this part-is filled in.} Article 17 (2) reads as 
follows: 

1 "The international search repon shall identify the International 
Searching Authority which established it by indicating the name 

of such Authority, and the international application by indicating 
the international application number, the name of the applicant, the 
name of tho recaYing Office, and the international filing date." 
(Rule 43.1) 

2 "The international search report shall be dated and shall indicate 
the date on which the international search was actually com­

pleted. It sball also indicate the filing 4ate of any earlier application 
whose priority Is claimed." (Rule 43.2) 

3 -rho international aearcb report aball contain the classification 
of the subject matter at leaat KCOrdina to the International 

PaUiDt Cwsiiicat,ion." (Rule 43.3 (a)) . 
"Such claasllication shall be eff'ected by the International Searching 
Authority." (Rule 43.3 (b)) 
"Where tho subject matter of tho international application must be 
provided with dift'erent classification symbols according to the 
principles to be followed in tho application of tho International 
Patent Oassification to any given patent document, the international 
search repon shall indicate all such symbols." {Section 504 (a)) 
"Where any national clasaiflcation system is used, the international 
search report may indicate all the applicable classification symbols 
~also according to that system." (Section 504 (b)) 
•Where the subject matter of the international application is classified 
both accordinJ! to the International Patent Classification and to any 
national classification ~stem, the international search report shall 
indicate the correspondins symbols of both classifications opposite 
each other." (Section 504 (c)) · 

4 "The international search report shall list tho classification 
Identification of the fields searched. If that identification is 

effected on tho baais or a classification other than tho International 
Patent Oassification, the International Searching Authority shall 
publish the classification used." (Rule ·43.6 (a)) 

5 "It the international search extended to patents, inventor's 
certiflcates, utility certificates, utility models, patents or cenifi­

cates of addition, inventor's certificates of addition or published 
applications for any of those kinds of protection, of States, periods, 
or languaps, not included in the minimum documentation as 
defined in Rule 34, the international search repon shall, when 
practicable, identify tho kinda of documents, the Statos, the periods, 
and the languaaes to which it extended. For the purpose of this 
paragraph, Article 2 (ii) shall not apply." (Rule 43.6 (b)) 

6 "Subject to paragraphs (b) and (c), the international search 
report shall either state that the International Searching Auth· 

ority approves the title and the abstract as submitted by the applicant 
or be accompanied by the text of the title and/or abstract as estab­
lished by the International Searching Authority under Rules 37 and 
38." (Rule 44.2 (a)) 

7 "If, at tho time the international search is completed, the time 
Umit allowed for the applicant to comment on any suggestion or 

the International Searching Authority in respect of the abstract has 
not expired, the international search repon shall indicate that it is 
incomplete aa far as the abstract is concerned". (Rule 44.2 (b)) 

I "Where it is the International Searching Authority which, 
under Rule 8.2, indicates the figure or figures of the drawings to 

be published with the abstract, that Authority shall notify the 
applicant and the International Bureau accordinsly." (Section 507) 

9 The figure suggested by the applicant is indicated in the check 
list or the request; see Rule 3.3 (a) (iii). 

10 "If the applicant fails to make the indication referred to in 
Rule 3.3 (a) {iii), or if the International Searching Authority 

finds that a figure or figures other than that figure or those figures 
supestcd by the applicant would among all the figures of all the 
drawings, better characterize the invention, it shall indicate the figure 
or figures which it so considers. Publication by the International 
Bureau shall then use the figure or figures so indicated by the Inter­
national Searching Authority. Otherwise, the figure or figures 
suggested by the applicant shall be used in the said publications." 
Ululc 8.2) . . 

11 This part of the repon is filled in only where, in the course or 
the procedure preceding the issuance of this report the Inter­

national Searching AUthority, having found that tho international 
application does not comply with the requirement of unity of 
invention, invites the applicant to pay additional fees (see Article 
17 (3) (a)) 
"If the a'pplicant pt~id additional fees for the international search, 
the international search report ~hall so indicate. Furthermore, where 
the international search was made on the main invention only 

"(a) If the International Searching Authority considers 
(i) that the international application relates to a subject matter 

which the International Searching Authority is not required, 
under the Regulations, to search, and in the particular case 
decides not to search, or 

(ii) that the description, tho claims. or the drawings, fail to 
comply with the prescribed requirements to such an extent 
that a meaningful search could not be carried out, 

the said Authority shall so declare and shall notify the applicant and 
the International Bureau that no international search repon will be 
established. 
"(b) If any of the situations referred to in subparagraph (a) is 
found to exist in connection with certain claims only, tho inter­
national search repon shall so indicate in respect of such claims, 
whereas, for the other claims, tho said report shall be established as 
provided in Anicle 18." 

13 See Anicle 17 (2) (a) (i), qooted in no to 1%, above, and Rule 39 
reading as follows: 

"No International Searching Authority shall be required to search 
an international application if, and to tho extent to which, its subject 
matter is any or the following: 

(i) scientific and mathematical theories, 
(ii) plant or animal varieties or essentially biological processes 

for the production or plants and animals, other than 
microbiological processes and the products of such pro­
cesses, 

{iii) schemes, rules or methods of doing business, performing 
purely mental acts or playing games, · 

(iv) methods of treatment of the human or animal body by 
surgery or therapy, as well as diagnostic methods, 

(v) mere presentations of information, 
(vi) computer programs to tho extent that the International 

Searching Authority is not equipped to search prior art 
concerning such programs." 

14 See Article 17 (2) (a) (ii), quoted in note 1%, above. 

15 "The objective of the international search is to discover relevant 
prior art." {Article 15 (2)) 

Rule 33.1, entitled "Relevant Prior Art for International Search," 
reads as follows: 

" (a) For the purposes of Article 15 (2), relevant prior art shall 
consist of everything which has been made available to the public 
anywhere in the world by means of written disclosure (including 
drawings and· other illustrations) and which is capable of being of 
assistance in determining that tho claimed invention is or is not new 
and that it does or does not involve an inventive step (i.e., that it is 
or is not obvious), provided that the making available to the public 
occurred prior to the international filing date. 

"(b) When any written disclosure refers to an oral disclosure, use, 
exhibition, or other means whereby the contents of the written 
disclosure were made available to the public, and such making 
available to the public occum:d on a date prior to the international 
filing date, the international search repon shall separately mention 
that fact and the date on which it occurred if the making available 
to the public of the written disclosure occurred on a date posterior 
to the international filing date. 

"(c) Any published application or any patent whose publication 
date is later but whoso filing date or, where applicable, claimed 
priority date, Is earlier than the international filin~ date of the 
International application searched, and which would constitute 
relevant prior an for the purposes of Article 15 (2) had it been 
published prior to the international filing date, shall be specially 
mentioned in the international search report." 

16 "Where any document cited in the international search repon 
is of particular relevance, the special indication required by 

Rule 43.5 (c) shall consist of the "X" placed next to the citation of 
the sllid document." (Section 50S) 
"Where any document cited in the international search repon refers 
to an oral disclosure, use, exhibition, or other means referred to in 
Rule 33.1 (b), the separate indication required by that Rule shall 
consist of the letter "0" placed next to the citation of the said 
document." (Section .508 (a)) 
"Where any document cited in the international search report is a 
published application or patent as defined in Rule 33.1 (c), the 
special mention required by that Rule shall consist of the letter "E" 
placed next to the citation of the said document." (Section 508 (b)) 
"Where any document cited in the international seai"Ch report is a 
document which defines the general state of the an, it shall be 
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indicated by tho Iotter "G" plaeecl next to tho citation of tho said 
document." (Section .501 (c)) 
"Where any document cited in tho international search report is a 
document whoso publication date occurred earlier than tho inter· 
national filiDJ dato Of tho internatloual application, but later than 
\he priority dato claimed in that application, it shall be indicated 
by tho Iotter .. P" next to the c:itation of the said document." (Sec-

' tion SOl (d)) 

' 

17 "Tho international search report shall contain tho citations of 
tho documents considered to be relavanL" (Rule 43 . .5 (a)) 

"Identification or any documeat cited in the international search 
report referred to in Rule 43.5 (b) shall be made by indie&tinJ tho 
followinJ olomonts in tho order in which they aro listed: 

(a) In tlw caJ• of any patna doc~~~Mnt (patent documents beins 
patenta within tho meaninJ or Article l (ii) as well as published 
applications relatinJ thereto) 
(i) the Olllc:o that Issued tho doc:amont, by the two-letter code 

u in AIIIIU B; 
(il} tho kind or document, by tho appropriate symbols as in 

Amw.x C; . 
("Iii) tho nUmber of the doc:umellt U pYeD to it by the Offi~ that 

Issued it; 
(iv) tho dato or publication as indicated on tho patent document; 

and 
(v) where applicable, tho paps. columns or lines whore tho 

relevant puaaaes appear, or tho relevant fiJurcs or tho 
drawlnp. · 

(b) Itt tlw CaJe of any book or otltu nptUatelyls.Jwd publlcatlott 
(i) tho name or tho author; 

(li) the title (iDcludin~o whore applicable, tho number or tho 
edition and/or volume); 

(iii) th..:J:z-· month and day or publication (whore only less 
p data appeara on tho book or other separately issued 
publication, such as tho year and month, or only the year, 
then only such data 11 appear thereon need be indicated 
UDless the complete data are readily available from an autho­
ritative source}: 

(iv) the name or the publisher; 
(v) the place or publication "(whore only the location or the 

publisher appeara on tho book or other separately issued 
publication, then that location shall be indicated 11 the place 
or publication): and 

(vi) where applicable, the pa~ columns or lines where the 
relevant pU&IJOI appear, or the relevant fisures or the 
drawinp. 

(c) Itt tltr ca~• of atty tUtlcl• publUited Itt a p•rlodlcal or other ltrlal 
publlcatlo11 

(i) tho title of tho periodical or other serial publication; 
(li) the number or the volume and the date or the issue in which 

the article appeara; 

(iii} the place of publication (where only the location or tho 
publisher appears in tho periodical or other serial publica­
tion, then that location shaU be indicated as the place of 
publication); 

(iv) the author and the title or the article and the number or the 
page both on which the arti,.Joatarts and ends: and 

(v) where· QPplit:ablo, the pases, ~IUmns or lines where the 
relOYalit passages appear, or the relevant figures or the 
drawinp. · 

(d) In the ctU• of ab&tractl 

(i) the identification or the document containinJ the abstract in 
the manner set forth in paragraph (a). (b) or (c) •. respect· 
fvely, dependinJ upon whether the abstract is contained in 
a patent document, in a book or other Separately issued 
publication, or in an article published in a periodical or 
other serial publication: · · 

(li) in the case whore the abstract is not published topther with 
the full text document which setved aa its basia. tho iclentltlca­
tion or the full text document on the basis or whatever biblio­
graphie data maybe available in reapec:t thereto.'" (Seetion 503) 

18 "If only certain passages or a cited document are relevant or 
partic:ularly relevant, they shall .be identified, for example, 

by . indicatinJ the pap, column, or the lines, where the passago 
appears." (Rule 43.S .(e)) 

19 "Citations which are not relevant to all tho claims shaD be 
cited in relation to the c:laim. or claims to which they are related." 

(Rule 43 • .5 (d)) 
"The manner of indicating the claims to which c:ited documents aro 
relevant shall be indicated by placinJ in the appropriate column of the 
international search report: 

(i) where the cited document is relevant to one claim. the number 
of that claim; for example (2} or (17), 

(ii) where the c:ited document Is relevant to two or more c:laims 
numbered in consecutive order, the numbers of the first and last 
claims of t,be series c:onnec:ted by a hyphen; for example, 
(1·1.5) or (2·3), 

(iii) where tho cited document is rclavant to one or more claims 
that are not numbered in consecutive order, the number or each 
elalm placed in ucendins order and separated by a comma or 
commas: for example, (1,6) or (1.7.10). 

(iv) whore the cited document is relevant to more than one aeries 
of claims under (ii) above, or to claims of both eatoaories (ii) 
and (iii) above, the aerie. or individual c:laim numbers and series 
placed iil ascendlns order usinJ commas to separate the several 
Series, or to separate the numbers of individual claims and each 
aeries of claims; for example, (1-6. 9-to. 12-lS) or (1. 3-4, 6, 
9·11)." (Section 509) 

20 "The international search report shall be siped by an authorized 
of!l.cer of the International Searchin& Authority." Rule 43.8) 
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R£i'UBUQUE FAAN~ISE @ 1.565.943 
MINIST£RE DE·l"INDUSTRIE 

INSTTTUT NATIDIIAL 
DE LA PRDPRI£1"~ INDUSTRIELLE 

BREVET D'INVENTION 

@ N" du proc~s verbal de depOt ..•••••.••• 

@ Date de dep6t ..•.•.. -.•..•...••• , ••• 

Date de l'arr!lte de delivrance: .••••••••. 

@ Date de publication de l'abrege descriptif au 

Bulletin Officiel de Ia Propri~t~ lndustrie/le. 

@ Classification intemationale ..•..•..••••. 

152.334 - Paris. 

17 mai 1968, lt.16 h 29 mn. 

24 mars 1969. 

2 mai 1969 (n° 18). 

D 06 n#B 29 d 3/00. 

@ Proci>d& pour fabriquer un matiriau foliiforme poreux. 

@ Invention : 

@ Deposant : Societe dite : ALGEMENE KUNSTZIJDE UN IE N. V .• residant aux Pays-Bas. 

Mandataire : Office Bletry. 

·@ Priorite conventionnelle : 

@@@ Brevet depose aux Pays-Bas le 18 mai 1967, n° 67/06.867 au nom de Ia 
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BREVET D'INVEN"TRON 
MINISTtRE DE L'INDUSTRIE 

S£RVIC£ 

P. V •. n° 112.715 ... :.­

Classifipation internationale : 

J'tO 1.551.835 

C 03 j If D 06 n 
cle Ia PROPR!ttt INDUSTRIELL.E 

Procede d'ohtention de matieres microp01·euses en hauts polymeres. et pro£1uits 
ohtenus selon ce procede. 

CRYLOR residant en France {Seine). 

Demande le 3{) juin 1967, a 16h 7m, a Paris. 
·Delivre par arrete du 25 novemhre 1968. 

(Bulletin oJiiciel de la Propriete industrielle, n~ 1 du 3 janvier 1969.) 

(Brevet cl'inz:ention dont la delivrance a ete ajournee en execution de l'article 11, § 7, 
de la loi Ju 5 jui~let 1844 modifiee par la loi Ju 7 avril 1902.) 

La presente invention se rapporte a un procede 
~ poUr 1a preparation de matieres microporeuses a 

ba.."=e de MU~ po1ymeres. Elle concerne egalement 
les produits obte:1us selon ce procede. 

Au cours de la presente description, on entend 
par « matiere3 microporeuses » prlncipalement 
des films o:.t p-!lllcules permeab1es !3-U."'C gaz et 
aux vapeur:, d·epal3seur variable suivan~ le but 
recherche. 

D est connu d"obtenir des membranes selectives 
d'iOD.3 a ba=e de difierent5 polymeres synthetiques 
par e\-aporat!on cb soh·ant d'un film mis en forme; 
ou par e.ndt::t!on d'un"ti.ssu avec une re.sine synthe­
tiqce resist2.!!~e, pu!s ionisation de ces membranes. 
llais il est sou\"ent difficile d'obtenir, par ces 
methodes. dt$ r:natieres microporeuses presentant la 
porosite desirfe. 

Les pe1Ucu!es permeables, notarnment a l'air et 
lla vapeur d"eau, ont recemment acquis une grande 
importailce, en particulier pour la fabrication de la 
c tleur )) c:1an3 les produits de remplacement du 
euir. Cepend211t les pellicules en polymeres synthe­
dque:s employees jusqu'alors n'offrent pas une per­
meabil!te SP'7.52.nte. On a propose de melanger, a 
des .soluUon.s de polymeres, des agents porogenes, 
de transfonuer ces solutions en pel1icu1es par eva­
porat!on des ~ohants, puis de former des pores par 
un moyen ap;>roprie. :\Iais les pellicules ainsi pre­
parees coz::r.portent generalement des pores visibles, 
de dimensio!! et de repartition peu uniformes. 

On a e~e.x;::ent propose de conformer en couches, 
Q • d des solutions de polymeres contenant es groupes 

. uret!:2l!e dans des soh-ants hygroscopique.s, d'exposer 
les cvuche.s a!:J.Ei formees a une atmosphere chargee 
d"hu:nidite, a temperature ambiante, puis. d'eliminer 
le soh·ant rf:s!c!uel par lavage a l'eau, ou par 
e\c.porat!on. :\Iais ce precede est d'un emploi tres 
limite et r:.ece:site l'utili:ation de polymeres bien 
determinf:!. 

On a e:;:.ce::e propose d'immerger 1a <:ouche de 
solut~on de p:>!ymere fraichement f9rmee dans des 

a ~IG9Io; 

bains successi£s constitues par des melan"es homo­
genes de liquides non solvants et so1vant; du poly­
mere, les bains successifs etant de plus en plus 
rich~ en non solvant, et sechage ulterieur a une 
temperature pouvant etre voisine de 100 oc ou plus 
basse, ou meme a temperature ordinaire. ~Iais ce 
procede conduit a des pellicules presentant un 
aspect trop anguleux et une fiicheuse tendance a 
s'enrouler sur elles-meme. De plus, ce precede ne 
donne pas de bons resu1tats avec tous 1es po1ymeres. 

La presente invention resultant des travau." de 
M. Bernard Blanc, conceme un procede d'obtention 
de pe1Iicu1es microporeuses en hauts polymeres 
comprenant successivement :. 

La preparation d'un fil mince par mise en forme 
d'une solution dudit polyrnere, au moyen d'un 
procede connu tel que coulage ou extrudage; 

La coagulation du film dans un bain coagulant; 
Le lavage a -l'eau du film jusqu'a ce qu'il soit 

substantiellement constitue de polymere et d'eau; 
La congelation du film imbibe d'eau, par refroi­

dissement rapide a une temperature inferieure ou 
egale a -10 oc; 

Le sechage de Ja matiere par prechauffage lent 
et progressif sous vide du film congele. 

Vinvention concerne egalement les pellicules 
microporeuses obtenues se1on le procede ci-dessus. 

Parmi les polymeres utilisables pour la realisation 
du procede -selon !'invention on peut citer, comme 
particulierement interessants, les polymere5 a base 
d'acrylonitrile, tels que les homopolyrneres d'acrylo­
nitrile ainsi que les copo!ymeres, melanges de poly­
meres ou polymeres greffes contcnant une majeure 
partie d'unites acrylonitrile et une petite quantite 
d'unites provenant d'un ou plusieurs monomeres 
ethyleniques copolymerisab1es avec l'acrylonitrile, 
tels que les composes vinyliques, chlorure et acetate 
de vinyle, par exemple, chlorure de vinylidene, 
acides, esters et amides acryliques au methacty­
liques, methacrylonitrile, les composes a fonction 
acide carboxy1ique, tels que l'acide itaconique, ou 
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ili,';1 Chc~;ical .·\ bsrracts 

.;r;;;th ::'llant1fac-tun• of ~phcrkal n-~~t·ls for hi~h 
pn•sst::-rs from ~l:t,;~-fihC'r-rcinforl'l'd pla~tks. DClhr,w•·i·::kii. 
:\. E.: B'.:!an~>l", I. :\I.: Dz!:t·rclit•\ ~kii. :\. B.: )!tilyu;:it::~, ).I. \' .: 
l\a!inciH·I·. \'. :\.: Ku~n:-t::•ll', \'. :\!.: Sh,·m,hurin, :\I. V.: 
Tn:kha:n:t. E. :-1. 11 :;-:;o;H;. ·"r. 'J'r .. \1\'Tl.' (.\fo.,f;, \\.'·'''· 1'r!;Jr. 

· { ·,.1; :'i.l 197:!, l'\u. 12. :\tl-~ !R•J~•'· T!:e techn,•l. or' t!-:!' tr.Jnuf. 
of :;';:h!:"dc1l pre.,~u:e vc~::e!; con~~.:-:i::.~ of :t gla,;~:..fj~,e:-rrinfor .. ·ed 
p!;:•:ic ~hi>ll with u hr~:::i:':il' liai:~;: w:1:: cii:.n:,;:,•d. and the 
ndv;u::;.t;:<·.• of vacuum p:1lymn. of the re;;in-imp~ebnated glass 
fibcr winc!ir.~ were preser.ted. 

i1i:i2j Highly rt'siliC'nt polyvinyl chloride layt'rs. H1•y:tltv 
Dt·•i;:n:< of Florida. lnl·. B:-it. 1,3:li,:\G~ (Cl. B lJ,j,·, D tH3m, I) 
:211:, B 3~bl, 26 Sep !97:.t US Appl. 60.3.30. oa At:g 19';'0: 5 
pp. Fab~ic-reinfnrced P\'C [900~-SS-:!]. suitable for rootin~. 
wa~ cnntil:,:o~Isly manuf~L nt ::;:lil!PF with~>ut mnldin:: hy ht••t:in:: 
P\'C cu:lt;!. •1-5 wt. part• p!a.;licizer• l wt. part re:;ia to a gE-l at 
24o•F, to a liq. at :IO:,J-:'i0:F, a:-:d extn:din~ the liq. at -3.)0•f 
():Ito a cotll rnovini: fah~!c ~hret. The pla~tiC' prnetratc·d :hco 
fnh~ic nne! w::s ~moothcd off by a do~:tor blade. A du~·k-typt' 
cnrwas was penetrated by P\'C contg. n r.1i:d. of -60C:r 
pho>ph:Jte and --10'7< phthabte p!a~:icizer after a few ~E"l'. The 
rc~!!icnt rnnfin~ For:1~rci wa..o iC~::i~t:t:H :,, ht:rning at l:lOtlcF. · 

717;1:lk Striped plastic lamir::ltes. Edward,:, .Joseph Lewis 
· CB • .1\1. Co:Jtin;:s Ltd.) Brit. 1,:l:ll.9.i4 (CL B :>2/ll, 26 :Sep 
197:1, Appl. 5:!,323p0, 10 Xo1· 1970; 3 pp. l'\armw b;mds of 
1'\'C [9002-8G-2J were applil'd to the tacky surface of a 
P\'C' -cnated fabric and the !ar:1inate patterned and it;; surfa,·e 
rendered flush by pa5$:Jge bem:en a hard engraved rl>ller and a 

"Soft roller. Thus, a 2.5 oz .:0,..-10 plain wea1·e 210 de::ier nylon 
yarn cloth was coated with P\'C and 2 in. wide 4 mil thick bands 
app!ied at .: in. center$. Rollrring gal'e n pl:\ne-f:tced Ill oz/yd2 
15 mil thi~·k product st:itnule Co: safety clothing. 

ili5·1m Treatment of plastic films. Shimizu. Knzuo 
C\!:tu;hi::.!:i Paper ~l:il;:. Ltci.i Japan. i2 -10,86-t !CL B ~9dd, 
ln Oct Hli1, Appl. 69 i5.S25. 25 Sep 19o9: 2 pp. Plnstic films 
were made siut<!.hle fo: wdti::g and printing without coating by 
snukin;: in a swelling e.~ent c:mtg. a rn:lt agent and exposing to 
St;per;:'Jnic radiations. Thus. po!y(t-tl:yll'nt• trrrpl;titalatr) 
{:?.'iO:l.;-5!1-9] fiim W;!;; s,,~.h:l in a di;;pt'r;iun of o-cnl!•r,;ph.·nr·l 
(9;i--:li-S] m;cl chamo:tE> n: .;-j•, exp•>::rd :o suprr.<~>nic r;~di:lth>!I 
!W kcl fo: :)0 r:!in. tre:Hed with a sub. nf polyethy!ene glycol in 
iso-PrOH. ar.d dried to gh·e a fib su::able for writir.g. 

71755n Stabilizing molded high-molecular-weight thermo= 
plnstic polycarbonatcs. Cch:-1e:1, \\'olf;anj:: Peil;.toecker. 
G:.:enter (Bayer A.-G.l G:.or. Offen. 2,211,1i.t1 !Cl. C 0.3gl, 20 
S~p 19i3. Appl. P 22 !I 641.2-43. 10 :O.!ar l!J72: 20 pp. 
The title polyca~bonate rno!di:1gs were stabilized cgainst uv lil!ht 
by ·treatment of the mo!dir..; in a so ln. of 1 ,2-dich/oro!•thanl' (II 
[ 107 -06-2) and (or) 1.1.2-lrichoror:hanr [i9-00-5) 10-f:O. 
i.-·opr:,pant>l [Gi -63-0]. cthc:nol [G~-17-5). :2-chlflrorlhc:.'lol 
[10i-Oi-3]. or propanol [71-23-S] 2J-SO, and W:!.tcr 0-25 part~ 
contg. a uv ab:wrber e.t roo::t temp. and dryin;!' at i0-100'. 
Thu;;, an cxtrudcd bisphrnol .-\ po!ycaroonate [250:3i -.t5-0] of 
relative vi~cosity 1320 (0.5 rnr.t 100 ml CH~Cl2l was dipped 30 
~ec. in a -li.5:30.0:22.5 iso-PrOH-I-wnter mixt. ctontg. 3.5'7c 
2-hydrnxy--l-mrthnxyhc:~:~nphc-:ltm~. drit·d in air <J.t rot'lll temp. 
until ubo~It half the mixt. e1·apd. and heated 20 min nt 90" to 
gh·e a sar:1ple which did no: lose it:= impact resistance in a 
5GCO-hr n);ing 7 em from a 250 W Hg vnpnr l:tmp at 6.i'7r tl'lative 
humidity. . 

71i;j6p Unsaturated polyester resin compositions for 
flexibl~ rnoldin~s. Chib~ .. Fumio; Sato. :.\lorir::asa: Fujii, 
Tada."hi (Hitachi Chemical Co., Ltd.l Japan. Kokai i3 52,SSS 
!Cl. 2CH3)C'511, 25 Jul Bi3. Appl. 'i 1 S7.65-l. 05 );ov 19';'1: 3 
pp. Flexible rubbE-r-like ~oldir:rJ; were manufd. from polymer,; 
of ~t\'rE'n~ with polye:;te~s p~ep:1. by trt'::ttinl( mixts. ot un;::ttd. 
dk:uiluXI'lit• nrids. aliph. d:,·:Hbtn:\'lil· n<·id~. and 1.~.~.6-telr= 
ah~·cln•ril! hnii:- ntid tiT r.a·: i:.' !-I.i.:u; ·trt rchyd~·,,:,:zrf:c!;'c c;,·;'d 
[~ili:l!i -:l:i . 7) with pulyhydrk ale~. Thu~. :1 rubh.:r-like lr.llldin): 
wa~ m:~de f:o:n adipic a:·id-dit':h:.·lrne g!ywl-fw~:arir acid->:::rr= 
rr.~·-1.2 . .'1,6-trcrahydrc,ph:ha!:'c anhydridr pol·ymcr [50601-55-3] 
prc·pcl. hy muldin:z a mixr. r·~r.t~. :n p;1rt:: ~tyrrne anci tifl p:t~t~ 
jl••!yt:ster p~ndcced hy he:dr.;; at 1-50-::!10' adipic acid 0.!:-". 
d:~ :!:yiene J,:!ycoll.l. fu;r.:.::c adci J.::!.), an:i 1.2.~.6-te~;.;..~ydrop!·I:h~ic 
1!::~:.-d:!de n,;, moles. H. Kurl·~ 

717jiq Pho,;phatl'-COatt'U laminates. n .. i. K:::ztw; :O.Iurabmi. 
T.tki.-~hi: Td:ai~hi. 1\a:~•:t••;hi t~bt~u::hit3 Electric \\'orh. 
I.~cl.l .Jap~tn. 73 0 1,!15!! · tC!. R 3:!bl. 1:~ Feb 197:3. Appl. 70 
:;;::•.1. 1:! .hr. 19i0; ~ pj). Pw.d. CaCO; W:lS ~prayed c>ntu a :nat 
~1..r:'acc, e.:z. i!b:.or-rci:1!'•·~nd p<~iyc•ter;:. pre~::ed at ~o· and ::! 
k,;: \'m:, tlw mat~ ~tnt·h-d. pn·;.::!!d :tt it)O . tn·:lt·~d with HC'l to 
dc-cumpuse wna.ining C'al'0.1. ;:prayed with a mixt. of c!uminum 
h,d,.r.~'!r. pho.~phate [13.i30-5~-6}. ~a/cium lrydr,~;or: phMp~c:l' 
[7i.ji -~3 .. 9]. ?.:ld mnfi-:r.•:'um cU:ycrq:t·•: phns~irc:t' [13:1!1::!-66-5), 
r.nd curerl .a: i:.:o• to l'i\'1.: a we01!her re,;i,;.tant lamina:e. 

il iSSr . .\it pcrme~blc sheet r::a'tcria1s. T::di\· 1\ohichi 
(Tcyo Ruhb(·r Industry Cn., Ltd.} Japan. i2 3:),553 (CI. C 
OSjl, 3\l Scp 1972, Appl. 6';' 51,703, q Aug 1%7; 3 pp. 

\'ol. Stl. Hli .t 

Air-perm~•;1bl<' pulyawr sht'l't~ \'\'t•n• prrpr{. hv di-.uh·ip•• th 
ptl!ynh'r Ill :tn ''rr:. ~t,lv"~nt~ :lpph l:l•• tht.' s~·'a·t t 11 .1 11 ·~ • 

· I b · l. · . ~ .. • · • • .1:--l• \lf 
l.m~~<';!l:atin~ t.w :t$<' l:t:ttt•rt:t irt·~zin;:. an.t r.·m•'\'it:" 'th, 
tw.~,·n ~.,Jwt)l h~·-~···•ht<'<'tl !•r•'~"ltrt• "11hlimati"n Tt11 :-,., 
.f<;fl \ {"III:J',..()" "I l l I . '"· '.\Ill ; , ''""' _ .. ,, __ . a pu yuret tam· t' :t~tom~·r. in :.!ll'ii- sula. in 
l hOH. wa$ l'<':tt,·d nn a :::b~~ plate :1:1'1 con1nd · 11 ·•·;• .,, • •1·,1:··\. 'h l'hOH 1. h l I • ' -· • Hll .. ) ' e_ , . , w uc ~\':l:-' rrn1ov,,, )y rPdu•:in;: thl, Jlrt':O:'Uft.' tn 0."5 
n:m. I he ~lwct •. n.tt•r ren~,w~l- from the !:hl:':< and washing with 
:'>leO H. had 11 thtckr.e":; ol O.ua mm, al;ft;lrrnt d. ot' ll ~:·;:. .. , • 111 ~ 
b k. l . . 3"0" d h 0 

'" .... l ' re::t ·m~ l' on~at~un ol a 1:, :m lllni. ity pl'rn\1•,\hi!itv ol' l-1110 
I' H~n! 2·1 hNi' m- ~It -tu•. _!llr 11 ~lwt•t prcpd. frum a;,·;~ ,;nln. in 
PhOH. tht• \';t ut·~ Wt>:E' o.,a. 0.2/i. :.!iiO. :n11i ~·lllll 

717:i9s PolystyrC'llt' roanll'd :.t TU\'ltU·ul nn:mb\·r ·\•·tkur•l 
Hiro::hi: :rak:ml!· Koh;-l~i: K.usa~a. ~tasaharu: .:\iibu:Hi;oshi: 
Ikeda, Htde~O$hi; Tamguchi, ~Irohide; Tnkaha . .;hi, Yasushi 
£Tc>)~' Chem!rnl ~1o., I.td.; ,, Denkr l~al!ak\~ Kn::yo 1\. JU ,JI\Jl:ln. 
13 0:.,1ll~ (Cl._ B _9:1{, B .Lh). 14 loch 19,a, Appl. '10 -l-1.-109, 22 
l\~ay H),O: ? pp .. Polystyrenes (T) [9003-53-G] h:wing 2 
dtffe~cnt f11nmm::: rat;o;; cuntg. ~l:t!<!' or mt•t:'ll filtt>:- rt•infurC't'ntl'lll 
we~r u,;cod to manuf. dust·~ n•ll f<lanwtl ~lrll\'lur;tl memh\'l'll. I 
whtch expand~d 1.2-?.0 hmcs .was \!.::ed liS .the low foaming 
compl'nent. and I which expanded 2.a-10.0 tlmes was u~ed 1\s 
the mt'dium ftlaming l.'ll!nJ'nnrnt. The. I t"umpnnrnts 1\'(•re 
rxtmdt•d tn form a ~t~ul'lural memher hal'm:: mctltum f1•amed I 
as the inner rure and low foamed 1 as the outer shell, both contg 
reinforcing fibers. ' • 

iliGOk :O.Iultilaycr foamed structural member. A11akura 
Hiro~hi: Tnkano, Kob;hi: Kusakn, t\YM!Ihnru: Niihn, Hiroshi~ 
Ikeda. Hideto::hi: Tani~uchi, Hirohide: Takahashi, Ya!lushi 
(Toyo Chemical Co., Ltd.; Denki l<ngnku K··~')·,, I<. 1\.) Japan. 
i3 05.100 !CI. B '29df, B 3:!bl .• 1-1 Ft'b l!l73. A!~;'!. ill -42.i.i-l. 19 
~!ay 1970; -1 pp. Polystyrene (l) [!HHJ:l-53-6] i:wi!:;;- lnw nnd 
hi~h fn:!minj: ralir!s 1:ere extruded cnntinuou~!y whilt! fredin" 
remforcmg matenal mtn the extrudt~r to J(i\'e a structura1 
member hadng a high-funmed I inner cure and an· outer shell of 
low-fo:tmed I. 

717Glm Elt'clrically insulating sheets. Murata, Tatsuo: 
Tsubouchi. H:truyo;:hi: Tamura, Tad,lshi; Nllj:Uchi, Ikuo 
(!\ihllll Bairin Co., Ltd.! Japan. Kokni 73 l.\3,3!l!l tCI. 62 C52, 
59 E101.3, 60 CO~·tl. 1)7 Nm· 19i:\, Appl. i2 1:..1:1.1. 15 Fl'h 
19i~; 6 pn\. A fiber wrb uf 10-HO wt. C:l- puly1•l\•fin lihl'rl' ur 
P<'wdcr nne ·10-90% p~l.)o'!:.'$ter fibers i~ pn·~~eil ln the pre,;t•n~·e of 
water at tht) m.p. of the polyolefin, de;::~ased if nc(•ded, coated 
with cellulo:;e ester or polycarbor.atc tn 5-30 wt. % solids pickup 
to give a elec. insulatinf; sheet with low dielec. lo~~ nnd good 
resistance to hi~:h \'olta!'~ and oil. Thus, a i5 g/m: fil,er web of 
30 wt. 'lr 2-denie:- X 51-,mm polypropylene fiber,; and 70 wt. 7o 
1.25-denier X 3S::mm P"::•estcr fibers ~va~ wetted with water a.nd 
calendered at 20a0 end -110 kg/em. The sheet was !rented with 
Triclene to remo\'c impurities and routed twic1• with ct>llulosc 
acetate butyrate acetune soln. to 257< snlids pickup. Tht' sheet 
hnd dielcc. tang-ent O.Cl50'i~ at 60 Hz and 50° nnd breakdown 
voltage iS kV/mm ar:cl retained >95% of its <lriginal tensile 
strcn;:th aftt•r immersing 3000 hr in alkylbenzene at 100°. When 
the aegreasing process was omitted, a similar sheet had dielec. 
tangent 3.27<. 

71762n Annealing of polyncctnl resin moldin~);. H:rr.uchi, 
~litsuwuki: f'ujimoto, Kenichi: Y :imn~hit.1. O,;amu (Nippon 
Steel Chemical Indu,;try Co .. Ltd.) Japan. Kokni 73 S:l,liG 
(Cl. 25!5)1\5), Oli 1\ov 1973, Appl. i2 14,:\.13, 12 F~·h 197:.!; 4 
pp. A pnlyaretul muldin~ is unnrnlt'd in 11 liq. (mum temp.) b. 
,2-J0--100" and hn\·in:; ~p. uispcrsion 150-2GO excluding condensed 
arom. compel~. Thu~. an injection mnld!!d 6 X 10 X 120-mm 
poly(oxymethylenel-ethylene oxide copolymer plate was annealed 
30 min at 150" in Sa:~totht'rm 66 (b. :l33-90°, sp. dh:pen;ion 193 
by JIS C 2102-6li) to imprm·e the imp:tct stn•n::th (ASTM D 
256) and heat-distortion temp. (ASTM D 6-IS) from i.2S to 9.92 
k~:-cm: em~ and fr,,m 9·\.!l tu 105", r(·~p. 

· i1i63p Abra~ion-n•sist:mt trnthrr sub!'tilutc. C'hiku. 
Takrn: Xinumiva. Kiw:<hi; Suzuki. Sl:nidti: 1\udso, 1'akrshi 
(Tu\'ota l'entraf Re:<en:ch and De\·el1•prnent Laborut<•riell lnc.) 
Japan. Kok:ti 73 S5,i03 lCI. 27 E2~ll. 1:1 No\· 19":3, AppL i2 
16,1il. 15 Feb 1972; -1 pp. A poly,tmide !iOin. in lmo:~r ale. 
Ct'ntJ:. m!·t;~l :~alt is r:1i1wd with ccrhon hlu~k. nlumina p,•wcler. 
and (orl silil-n oowde: and Fe oxide powder, :1:1d the :niltt. is 
applied tl' a suf1~tr,ne textile. coa~ulntec! in watt'r, wa~hcd. :md 
drird II• ~in• '' lt•atht•r sub~titnh• with l:•'l>tl ubmsit•n ~r.;i~tmu·e. 
Thus. a mixt. \If s:1td. CaCb sPin. in ~lcOH 1000, nyl.ni 1;6 2&0, u 
carbamate t'llter :?ii. -1-1 mu rarbon hhlt·k 2.:1. and 1-2 P rt'd Fe 
oxide :; ~ wa~ b::tll-mil!ed IS hr. npplird to a n:;pp~d textile t" 
-0.:? mm. left 5 min n~ 5,0'. immer,.t'd 5. mm _ 111. water t!' 
coa;mbte. wa;hed --10 mm 111 water, ·:lnd clned !:1 mi:J :1~ SO . 
The leather sub~titute hud abra~ion 18 mg and mursture 
permeability (.JIS K 65.;9) ll.i mg/~m.~-hr, comp~red with 30 
mg and 11.3 mglcm2, hr, resp., for a ~tm1l:tr sheet w1thnut red Fe 
oxide. 

71iG.tq ::'tlixing head for reacth·e synth!!tic ·resin. components: 
cspccialh· pol\'ureth:mr. Farrher. Gerd (}\r<lll~~-:.'.bffer 
A.-G.) Ger. Offen. :!,:!12.:1.13 (Cl. C O:lg), 18 Oct ~9,3, •\PPI. 
r 22 1:! :J.l:l.!l. 15 :-.tar 19i2: 12 pp. A mixinf: he::tcl IS r.lrscrtllt'd 
which prevent.: hncktlow of tht: nuxt. into the mlt't 1wrts. 
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(.Rule 43.1) 
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Patent Classification to any given patent document, the international 
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"Where the subject matter of the international application is classified 
both according to tho International Patent Classification and to any 
national classification system, the international search report shall 
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4 "The international search report shall list the classification 
identifiCation of the fields searched. If that identification is 

effected on the basis of a classification other than the International 
Patent Classification, the International Searching Authority shall 
publish the classification used." (Rule 43.6 (a)) 

5 "If the international search extended to patents, inventor's 
c:ertiftcatcs, utility certificates, utility models, patents or ccrtifi· 

c:ates of addition, inventor's certificates of addition or published 
applications for any of those kinds of protection, of States, periods, 
or lanauaaes, not included In the minimum documentation as 
defined In Rule 34, the international search report shall, when 
practicablo, identifY the kinds of documents, the States, the periods, 
and the lanJU&aes to which it ~tended. For the purpose of this 
paragraph, Article 2 (it) shall not apply." (Rule 43.6 (b)) 

6 "Subject to paragraphs (b) and (c), the international search 
report shall either state that the International Searching Auth­

ority approves the title and the abstract as submitted by the applicant 
or be accompanied by the text of the title and/or abstract ns estab­
lished by the International Searching Authority under Rules 37 and 
38." (Rule 44.2 (a)) 

7 "If, at the time the international search is completed, the time 
limit allowed for the applicant to comment on any suggestion of 

the International Searching Authority in respect of the abstract has 
not expired, the international search report shall indicate that it is 
incomplete as far as the abstract is concerned". (Rule 44.2 (b)) 

I "Where it is the International Searching Authority which, 
under Rule 8.2, indicates the figure or figures of the drawings to 

be published with the abstract, that Authority shall notify the 
applicant and the International Bureau accordingly." (Section 507) 

9 The figure sugacsted by the applicant is indicated in the check 
list of the request; see Rule 3.3 (a) (iii). 

JO "If the applicant faib to make the indication referred to in 
Rule 3.3 (a) (iii), or if the International Searching Authority 

finds that a figure or figures other than that figure or those figures 
suggested by the applicant would among all·the figures of all the 
drawings, better characterize the invention, it shall indicate the figure 
or figures which it so considers. Publication by ·the International 
Bureau shall then use the figure or figures so indicated by the Inter­
national Searchina Authority. Otherwise, the figure or figures 
augsested by the applicant shall be used in the said publications." 
(Rule 8.2) 

11 This part of the report is filled in only where, in the course or 
tho procedure preceding the Issuance of this report the Inter­

national Searchina Authority, having found that the international 
application does not comply with the requirement of unity of 
invention, invites the applicant to pay additional fees (see Article 
17 (3) (a}) . 
"If the applicant paid additional fees for the international search, 
the international search report shall JO indicate. Furthermore, where 
the international search was made on the main invention only 

(Article 17 (3) (a)), the international search report shall indicate 
what parts of the international application were and what parts 
were not scarc~ed." (Rule 43. 7) - · . 

12 ~_.pitt of the repo~ is fil~ed in only where Article 17 (2) (b) 
apphes. (Where certain chums were not searched because of 

lack of unity of inven~ion and. non·p~~:ymcnt of additional fees, 
part IV-rather than this part-'ts filled m.) Article 17 (2) reads as 
follows: 

" (a) If the International Searching Authority considers 
(i) that the international application relates to a subject matter 

which the Internat!onal Searching Aut~ority is not required, 
un~er the Regula~ons, to search, and m tho particular case 
dectdes not to search, or 

fu) that the description, the claims, or the drawings, fail to 
comply with the prescribed requirements to such an extent 
that a meaningful search could not be carried out, 

the said Authority shall so declare and shall notify the applicant and 
the International Bureau that no international search report will be 
established. 
"(b) If any of the situations referred to In subparagraph (a) is 
fou!!d to exist in connection w!th. certain claims only, tho inter­
national search report shall so mdtcate in respect of such claims 
whereas, for tho other claims, the said report shall be established ~ 
provided in Article 18." 

13 See Article 17 (2) (a) (i), quoted in note 12, abovo, and Rule 39 
reading as follows: · 

"No International Searching Authority shall be required to search 
an international application if, and to the extent to which, its subject 
matter is any of the following: 

(i) scientific and mathematical theories, 
(ii) plant or animal varieties or essentially biological· processes 

for the production of plants and animals, other than 
microbiological processes and the products or such pro­
cesses, 

(iii) schemes, rules or methods of doing business, performing 
purely mental acts or playing games, · 

(iv) methods of treatment of the human or animal body by 
surgery or therapy, as well as diagnostic methods, 

(v) mere presentations of information, 
(vi) computer programs to the extent that the International 

Searching Authority is not equipped to search prior art 
concerning such programs." 

14 See Article 17 (2) (a) (ii), quoted in note 12, above. 

IS "The objective of the international search is to discover relevant 
prior art." (Article IS (2)) 

Rule 33.1, entitled "Relevant Prior Art for International Search," 
reads as follows: 

"(a) For the purposes of Article IS (2), relevant prior art shall 
consist of everythina which bas been made available to the public 
anywhere in the world by means of written disclosure (including 
drawings and other illustrations) and which is capable of being of 
assistance in determining that the claimed invention is or is not new 
and that it docs or docs not involve an inventive step (i.e., that it is 
or is not obvious), provided that the making available to the public 
oc:currc4 prior to the international filing date. 

"(b) When any written disclosure refers to an oral disclosure, use, 
exhibition, or other means whereby the contents of the written 
disclosure were made available to the public, and such making 
available to the public oc:currcd on a date prior to the international 
filing date, the international search report shall separately mention 
that fact and the date on which it occurred if the making available 
to the public of the written disclosure occurred on a date posterior 
to the international filing date. . 

"(c) Any published application or any patent whose publication 
date is later but whose filing date or, where applicable, claimed 
priority date, is earlier than the international filing date of the 
international application searched, and which would constitute 
relevant prior art for the purp&ses of Article IS (2) had it been 
published prior to the international filing date, shall be specially 
mentioned in the international search report." 

16 "Where any document cited in the international search report 
is of particular relevance, the special indication required by 

Rule 43.S (c) shall consist or the "X" placed next to the citation of 
the said document." (Section SOS) 
"Where any document cited in the international search report nfers 
to an oral disclosure, use, exhibition, or other means referred to in 
Rule 33.1 (b), the separate indication required by that Rule shall 
consist or the letter "0" placed next to the citation of the said 
document." (Section SOB (a)) 
"Where any document cited in the international search report is a 
published application or patent lis defined in Rule 33.1 (c), the 
special mention required by that Rule shall consist of the letter "E'• 
placed next to the citation of the said document.• (Section S08 (b)) 
"Where any document cited in the international search report is a 
document which defines the general state of the art, it shall be 
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indicated by the letter "G" placed next to tho citation of tho said 
docWllCilL" (Section 508 (c)) 
MWhere any document cited in tho international search report is a 
document whoso publication date occurred earlier than tho inter­
national filiDJ date of tho international application, but later than 
tho priority date claimed in that application. it shall be indicated 
by tho lett« .. P" ow to tho citation of tho said documcnL" (Sec­
tion 508 {d)) 

17 ""''he intcmational search report shall contain the citations of 
tho doaunents con.sidered to be relCMUlL" (Rule 43.5 (a)) 

.. ldeutification of llllY doc:umeat cited ill. the international search 
report refcned to in Rule 43.5 (b) shall be made by indicatina tho 
followins elcmcmts ill. tho ord• ill. whic:h they are listed: 

(a) 111 1114 CtUI of DIIY patdl tloc~Ur~G~ (patellt documents beins 
pat.e:nts withio the meanins or Article 2 (h) u well u publiahed 
applicalions relatiDs thereto) 
(i) the Ollb that iaauod the dOCIUDOilt, by the two-letter code 

ulAAJUNXB; 
(ii) the tiDd or doc:umeat, by tho appropriate symbola u in 

.AueC; 

(iii) tho place of publication (where only tho location of tho 
publisher appears in the periodical or other serial publica­
tion, then that location shall be indicated as tho place of 
publication); 

(iv) tho author and tho title of tho article and tho number of the 
page both on which tho article ~ and ends; and 

{v) wh«~re appVcab'te, tho pages, columns or linea where tho 
relevant ·passaps appear., or the relevant fiJUR& of tho 
drawinp. 

(d) In th• ctu• of ttb:~troct1 
(i) tho identification or the document containing• tho abstract in 

tho manner aot forth in paragraph (a), (b) or (c), respect­
Ively, depending upon whether tho abstract is contained in 
a patent document, in a book or other separately isSued 
publication. or in an article published in: a periodical or 
other llorial publication; 

(il) in tho case whore the abstract is not publiahod together with 
the full text document which served as its buis. tho identifica­
tion of the full text document on tho basis of whatever biblio­
graphic data maybe available in respect therea»." (Section 503) 

(IIi) tbe number or tho dOCWDODt u PYell to It by the Oftl.co ll;tat 
llauod it; 18 "If only certain paasasea of a cited document are relevant or 

(iv) the date or publication U indicated On tho patent document; particularly relCMUlt. they shall be identified, for example, 
lll1d by indicatina tho pap, column, or tho lines, where tho passaao 

(v) where appUcable, the pa.-. collliDDI or lines whore tho appears." (Rule 43.5 .{e)) . 
rdev~t P_. .. appear,. or tho relevant fiaures or the 'tt "Citations which are not relevant to all tho claiiDI shall be 
draWUlp. cited in relation to the claim or claims to which they are related." 

(b) 111 1M c:au of tUtY book or otllu s~parat~ly luwd publlcatlo11 
(I) the name or tho author; 

(b) tho title (lncludina. wlumt applicable, tho number of the 
edition aDJlfor volume); 

fail") tho year, month ud day of publication (whore only Jess 
precise data appoars on tho book or other separately issued 
publication. such u the year and month. or only tho year, 
then only web data u appear thereon need be indicat~ 
1UileSI tho Complete data are readily available from an autho­
ritative aoun:e); 

(iv) tho name or tho publiaber; 
(v) the plal:e or publication (whore only the location of the 

publiaher appou1 on the book or other separately issued 
publication. then that location shall be indicated as tho place 
ofpubHcadon);and 

(VI) '!"here app&ablo, tho paps, columns or linea whore the 
rde\lllllt JIMM.. appear, or tho relevant fiJURI or the 
drawinp. 

(c) 111 tb c:au of any tll'tick publblt.d l11 a pulodlcal or other s~rla/ 
pubUcatiDtt 

(i) the title or the periodical or other llorial publication; 
(li) tho number or tho volume and tho date or the iaaue in which 

tho article appean; 

(Rule 43.5 (d)) · 
"1bo manner of indicating tho claiiDI to which cited documents are 
relevant shall be indicated by placins in tho appropriate column of tho 
international search report:· · 

(i) whore tho cited document is relevant to one claim, tho number 
or that claim; for example (2) or (17), 

(ii) where tho cited document is relevant to two or more claims 
numbered in consecutive order, tho numbers of tho first ud last 
claims of t,ho sories coiUleCted by a hyphen; for ·example, 
(l-IS) or (~·3), · 

(iii) where tho cited document is relevant to one or more claims 
that are not numbered in consecutive order, tho number or each 
claim placed in ascending order and separated by a comma or 
commas; for CIIWilplo, (1,6) or (1,7,10). 

(iv) whore tho cited document is relevant to more than one aeries 
of claims under (ii) above, or to claiiDI of both catcsories (ii) 
and (iii) above, tho series or individual claim numbots and series 
placed in ascendlns order using commas to separate tho several 
series, or to separate the numbers of individual claiiDI and each 
llories of claiiDI; for example, (1-6, 9-10, 12-15) or (1, 3-4, 6, 
9-11)." (Section 509) 

20 "Tho international search report shall be sisned by an authorized 
officer of tho International Searchinl Authority." Rule 43.8) 
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JOCJ<:'\.\L OF THE OPTICAL SOCIETY OF A)!ERICA VOLL"ME 5?, l'\t':MBER 6 Jt.":'\E 1'169 

Acousto-Optic Tunable Filter* 

s. E. HARRIS A:!o."D R. W. W,\LLACE 

Department of Elr.rtrica! En;;incering, Stanford U1ib·rsity, Stanford, Califumi.: 9.J3'J5 

(Receh·ed 14 September 1968) 

This paper propo.;es a ne"l': type o! electron!cidly tunable optical filter. The basic id..:a is tv uti!ize cc!lb.::u­
acoust!H>ptic diffraction in :m optically ani~otropic media. Changing the driving acoustic ireque::cy ch3.:1ges 
the band of optical irequencie~ that the filter passes. A LDJb?, acousto-optic filter with a pass band appr<:~n­
matcly 1.3 c:n-1 wiric ;;hould ~·c tu:~::tl•lt: fr.m1 ~JOO tn moo A hy chan;;in;: the ac,u•tic in:r1t.:c·r.cy imr.: ~:?S 
to !)()(I :.Tc/H-c. For :h:s cas<!, :he an,:.:ular apcrt urc wili J,c al,"ut l..'i 0 , and, theor<·l ically I' w r ~ t;:1.n~'nlt :a:1ce 
should loc attain(.'<) at the filter ct:ntcr frequency ·I~\· use of al.out 14 m\\" of acou~tic i'"'·'·cr prr m:~: .,f 
filter ap.:rturc. 
h."DEX HE.\DIXCs: Filter; Polarization; ::'-Ionochromators; Birefringence; Electro-optics. 

In thi;; paper, we propose a new type of eiectro:-.ically 
tunable 0ptical filter. The ba~ic idea is to . l:tilize 
<·nllint·:~~ acnu<:to-optie diti tact ion in an optically ani;:o­
tropk l~1eclit:m. 1 \\'ht·n an acoustic wan~ lran·l,: in a 
:-:olitl ur ii•jl:id, the strain-indt:c..:Ll change uf tht: n.:­
fractin: intlt:x of the me:dhun r.1:ty difiract a light ueam 
that i;: incident on the mtdimn. In an i::ot;-opic nv:dium. 
the poic.:-::~a:ion of :he diffracted :ight is t:nchanged and 
the dif.:-"c~im is pJ.rticdHly s:ron;; when the li~ht is 
incid~·~~ at the Bracig an3le.~ In an ani;;otropic medium, 
f<)r n·r< :~in c:ry,:t al ori\'lll :Lt ion;;. li~ht. may he rlit1 racterl 
bm1 o:-:e polarizati(m to anutl11:r. 1 ln this ra;;e, thL· c'm­
dition io: particularly strong interaction between the 
acoustic W:J.Ye and the light waxe is that the sum of the 
f wctr1r;- of the incident li!!ht and the acoustic w~we 
eqt:<~l t::e i; ,·ector oi the ;rtho;cona.lly polarized dif­
fracted wa..-e.~ 

In <he a.cousto-optic filter proposed here, a crystal 
orient::.tion is chosen such that an incident optical signal 
of onec jY>::c:ization is diff:-acted into the orthogonal 
polari1.:don by a collinearly prop~~;;ating acoustic beam. 
Fo:- a ;::n·:1 acoustic fre(jtler.cy. only a sm::tll r::tn~e of 
optical f rc• jl.ltncies will satisfy the k nctor-mtttching 
condhio::. ~md only this small r::mge of freq::.e:1cies will 
be .:u:m:hlth·cly di!Tractcd into the 'Jrtho!!onal pohlriza· 
tion. If :he acoustic frequency is ch::tngcd, the band of 
optical f:equcncie;; which the filter will pass is changed. 

.\ Li~J,( 101 arou!-'to-optk tilter ~viii ht.: ;;hown to have 
a p;tss IJ;~;H] approxim;~t d: 1.3 em wi,Je. which is tunaLle 
from -l!J(;() A to iOOO A by chan~ing the acoustic fre­
f"j\lency i~nm 42~ ~Ic.'sec to 990 ~Ic/scc. For this cast', 
the a:1;:·.tb:- ;,pt.:rl\::e will be alvn:t 1.5~, anti thco­
rt.:tica!ly. lllll~·(; tran-<:nittancc ;J.t the liltl·r ct:nter frc­
qutncy :-hdd ht obtained with 1+ m"- of prop:~.;:ating 
:u.uu.~tic p<~wt.:r p\-r mm= •>f tilter aperlurc. 

• Tla· ..... ,rk n·j•o~t,·d hec was spoa~•Jr<:<l lo.\· the Xational 
.\-::rm::n:~:cs :.:nd Space "\<!:-nini>tr:l::on u:1dcr Grant ::\GR-0.'-
0.?0-Ifl.;. 

.I R. \\". Dix'J!1, IEEE J. Quant. Elec~. QE-~, 85 :I96i). 
: )L Br,~:l ar.d E. \\"·1lf. J-'ril!ciplcs co;· Oj:ics (Perg-:1n:on I're~s, 

Inr., :_-..-~, ,. Y'.:.:;:;, l%i , p. ;;~~-:609 .. · . . . r • 
~In tac:. :;-_._. B:a;~ c~~::rHt!on lS :!. ~!'t. .. Cl:u C;!::e o: ~ \"CC~ur 

?I;,~r~:.:-:~ ~'l'l !~ !': r:c1.1.' Ct"l~n·ct ('?iY '~hen rl;~ acn~~tic frequency 
1~ ne;,:-.1!:1!•!:- :o:~!oa!t a; (IH~l~;:trl·•l w!th t!!\." t'i':~\.·a1 frt.···ru·.:r~cy. 

ANALYSIS 

The proposed n.cousto-uptic filter con:;ists of ~m input 
polarizer. a crysi al with an apprc•p:·i;!tt :LC!'l!~!.ic trans­
clun·r, and an output pol:triz•:r. :\ n•::;:IH·:- fli diiTercnt 
crystal orientation~, invol\ in~ titht•:- !vn::!i:t:din::.l or 
shear waves. would allow ro!Ene:tr difir:ccti!)n oi li(Tht 
into the orthO:£:Ona[ po!::ri;~;:tior:. O:~e j::C·:'~:blt C~!l­
figumtion ior the 1iltt:r u;;in;; L!-:'\LU. is,;~ y;;n i~ Fi::;. 1. 
In this rase, the acou~tic w~1.ve i;: h:-11:!~ht i:-~ ::;s a. 
longitudinal Wa\'c, v."hich is then converte~l :o a ;:hear 
wave ltpon n:tlection at th~.; iq>'.lt hce oi tht· t·ry-;tal.4 
The acoustic shear wave aml the i:-~put optic::.! beam 
then propagate collinearly dr)wn the )' axis of the 
crystal, alon~ which the acousto-optic interaction takes . 
place. 

\\" e take the input optical btam to be an e:-..< raordinary 
wave polarized along the ;:; or optic axis of the crystal. 
The output or diffracted optical beam will be an 
ordinary wave polarir.cd <Lion;; tht x axis of the cry~tal. 
The :Koustic wave that is m·ce~s:1 ry to accm~1pEsh the 
difiraction into the orthogond pobrir.:J.tion i5 ::tn s. 
shear Wa\'c, and is set up in the configuration of Fig. 1. 
The three wa\'<:5_ arc then taku1 as pbne w:wes and are 
given by 

(input optical wa\·c) 

B...(y,l)=[/~r(Y)/2] cxpj(.:...·cf-koy)+c.c. (1) 

(output optical wave) 

S.,. (•·/) =[."; ·()V2] l'Xfl i(.._:,.i-k. ,.~+~·.c. ... fi .. "'· . h • , .,. . • l .... 

(acoustic shl'ar w;n-c) 

·1'1 t" • · .. ,I '· '· !.· ··r • .,ll' ·tr1•·1·l·tr JC qUitrl llh.."S <.t.',·~ U:u~ (.r,!,,, ,l11c 1\.-, lq:· '·r ~ .. \.: "·. • .- • · 

f rtqucncics ami /; n·rtur,; (Jf t h: m; ,,;t opt:··;~ 1 :'·.1 \"l". 
out pul opt k:d W;l\"l'. and ::nlll:'tlC \~a ,.l'. rl'•pc..:t 1\·,·!y. 
The snnbol 1\ denote::; vanabks '.Yhirh h;~n.: the C•la!­

plete tL'1H~ :md !'padal deprndcnce. ::ts ~'l;'P•"l~rrl to _the 
em·dopc \":triahks F.;(y), c:t~. The ;;.cou,:t;c w.L\·.: ::::xt·~ 

---;-E. (~~·ll. (.,•;111 an.\ IT. J. ~haw, .\pp!. Pi1ys. L<·ll,·rs '1 • • ;:~ 
tl'lr>(,,:. 
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.ABSTRACT OF THE DISCLOSURE 
A. spectrometer for zne~uring monatomic vapours. 

Light from a l:lmp is first transmitted through a chamber 
containb" a sample: of a vapout to be measured, then 
through ; first resonance railiation cell containing the 
s:~.me va,rour, a=d fin:!Uy, after passing through the first 
resonan~ radiation cell, the light is passed through a sec­
ond reson:?.nce radiation cell containing an isotope of the 
same vapour, the isotope having ao absorptlon line th:lt is 
closeli· :ldj:!.:e:tt to a pred~te:-mined a.b.sorption line of 
the va;:o:.:r. First llnd second photoseosttJVe· detectors are 
provided for re:;pe::tiv.:ly detecting the level of resonan_ce 
radbtion _;;lrodu::::d in the first and second resonance r:~dta­
tion cell3, and cir::uit means is provided for indic:~ting 
the degree of u~balan::e between the output of the first 
and second de~ectors. 

This io'iention relates to a method and apparatus for 
detectin~ minute traces of substances, and in partkular 
to a spe::!rophotometer that can be used for both ter-. 
restrial spectrophotometric analysis and the analysis of 
planetary atmospheres. 

Spec;:tropbotometric analysis is a method of cbemic~l 
analysis based upon the absorption of electromasnettc 
cnern' at spedfic wa,·elengths by atoms or molecules of 
a substar.ce. A problem with spectrophotometers bas been 
the presen.;c of interfering substances which :!b50rb broad-

• I)· in the re;Pon of the spectrum cont:t,inin; the absorption 
line or lines of the substance under analysis. The spectra~ 
photometer disclosed herein employs a n\>vel reference 
against v.hicb the absorption by the substance can be 
compared. The wavelen,::th of the reference is very close 
tb the wa\'elength of the absorption line of the substance 
so tht bterferbg substances in general absorb equally at 
the refer:nce wavelength and at the absorption wave­
lcr.gth. 

Accordbi :o one asp!:!, the inv~ntion consists of a 
rr.cthod of .!ct::c!ing the presence of a monatomic v:tpour 
Of llr. e!~:-:-:ent in a resion, the resion b:1r:g itrlldi:Hed 
··A"ith. li;;:,, containinl; energy at the wavelength of an 
ahorptlo., lin: of the element, the light cm:r~ng from 
the rc.;.;ivn. .bein; deficient in energy at ti:e absorption 
w;w:lcr:;:h v.hen the Yapour is present, the method com­
p:isins, shini:!s the emerient Ji_sht throu:;;h ·a first res­
on:u::;: r:ldlation cell C\)r.tainin;: saiJ mon~•omic v:~pour 
of th; c:!e::1ent a:-:d observins the btensity of· the res­
Gr.:lnce re-radiation produced ther!by. snir.in,; the emer­
;er.t li~h: L'lrou.;:~ a ~::-;ond reson:~r.ce radbtion cell con-

. tli~in; ar:o:her vapour having an :tb>or;:tion Ji::e that is 
ll!;.!~c:n: to t!:-!. ab;orp:bn llne of the elemen:,· &m:l ob· 
senm; the intensit}' of the re~on:mce re-r:tdiation p:o-

... 

2 
d!lc.:d thereby, and comp:trin,g the intensitie; of the rl!s­

. onance re-r:tdi::l.tion produced in the fust and second res­
onance radiation cells. 

According to another aspect, the invention consists of 
an appo.ratus for detecting the presence of a monatomic 

5 vapour of an element in a region, the region being ir­
radillted with light containing energy at the wavelength 
of an absorption line of the element, the light emerging 
from the region being deficient in energy at the absorp­
tion WllVelengtb when the vapour is present, the apparatus 

lfJ comprising, a first resonance radiation cell through which 
the emergent light is transmitted, the first r<!sonance radia­
tion cell containing said monatomic vapour of the ele­
ment, a detector for measuring the intensity of resonance 

l.i re-radiation produced in the first resonance radiation cell. 
a second resonance radiation cell through which the emer­
gent light is transmitted, the second resonance radiation 
cell containing another vapour having an absorption line 
that is adjacent to the absorption line of the element, a 
second detector for measuring the intensity of resonance 

~0 . 
re-radiation produced in the second resonance rauiatLon 
cell, and means for differentially comparing the intensiti.:s 
of the resonance re-radiation produced in the first and 
second resonance radiation cells. The respective vapours 
Present in the first and second resonance radiation cells 

25 d are preferably different isotopes of the same element, an 
their respective absorption wavelengths are very nearly 
equal. The outputs of the two detectors are initially hal­
anced. lf one of the isotopes is present in the region. the 
output of the· two detectors becomes unballl!lced, and 

30 the de.,ree of unbalance is proportional to the number of 
absorblng atoms present in the region. 1f both isotopes 
are present in the region, the output of the two detectors 
is again unbalanced provided that the isotope ratio is not 
unity. 

35 Objects of ~Q.e invention are to proviue a spectropho--
tometer that is sensitive, accurate and relatively free from 
interferences. 

Preferred embodiments of the invention are illustrated 
in the accompanying drawings, wherein: 

4° F!G. 1 is a block diagram of a simplified form of the 
invention, and 

FIG. 2 is a block diagram of a spectrophotometer that 
is adapted to analyze the atmospheres of planets from 

45 a spacecraft. · 
Referring to FIG. 1, a ·broadband, collimated light 

source 10 provides a luminous continuum which is direct• 
ed- through a sample cell 11. The li;:ht source 10 can be 
a black body radiator such as an incandescent lamp, a 

50 natural source such as the sun, 6r any other continuum 
source which can be collimated llnd directed through the 
sample cell 11. The sample cell 11 is closed at both ends 
by transparent vapour-proof windows lla, for example 
of qu::~rtz. The vapour to be analyzed can be pumped 

55 through the sample cell 11 via an inlet 12 and an out­
let 13. 

After the tight passes through the sample ceU 11, it 
is directed through an interference filter 14 and then 
through successive resonance radiation e<!lls 15a and 15b 

CO respectively. The interference filter 14 has a n::~.rrow band­
width, e.g. of the order of a few angstroms or Tess, and 
!s c~nt~red at the wa•·clen,gth of an absorption line of the 
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ltght passes threugh the filter as shown between the times 
designated "0" and "a" in FIGURE 2. Aft.::r a start sig­
nal is applied to the filter (in :1 manner which wm be 
explained in detail later) light of a p:micular freq:.~ency 

5 passes through the filter and as time prog~es.>es the fre­
quency of the light which p:tss.!s through the fi!ter changc:s, 
as shown in FIGURE 2. After a time desi>mateJ "b'' in 
FIGURE 2, no light passes through the niter~ 

This invention rebtes to transducers an:I more particu- 10 
hrly to transclu·~-~~- resp~nsive to absorption or emission 

Thus, light of varying frequency is dire:::ted at the 
sample 5. Depending upon the cbaracteristi.:s of sample 
5, certain frequencies of the light are absorbed and cer­
tain frequencies are not absorbed. Detector ; naturally 
only observes light of thust: Ire.:juenci<!s w!1i.::h are not 
absorbed, therefore· giving an indk:ition of the absorption 

sjJec:ra. 
The art of spectrum analysis is well developed a'nd many 

highly sophistic::o.•;:d devices are known for detecting ab­
sorption and emi~sion spectra. However, L'le known de­
vices are not particularly well suited where a rapid scan 
of the spectru::n is desired nor are present devices well 
suited as transd~1cers in automatic process control systems. 
The present invention is directed to a spectrometer which 
is p::o.rticularly suit:d for application as a transducer in an 
automati::: process control system. 

An object of the present invention is to provide an im­
proved transdu:::er which is responsive to absorption or 
emission spectr~ .. 

A further ob].:·.:t of the present invention is to provide an 
improved spe::t;~_,meter. 

A still furth-:r o:,ject of the present invention is to 
provide a simp!<: and rugged spectromet'!r. 

Yet <tno!her object of the present invenHon is to pro­
vide a device for continually sens!ng the absorption spec­
trum of a s::~mple. 

Yet ancthe~ obj::ct of the pre>ent invention is "to provide 
a srectromete~ wh:::h is particularly suited for use as a 
transducer in a process control system. 

A still further ooj'!ct of the pre;ent invention is to 
provide a de\·i..:e whi·:h can rapidly scan the absorption 
spectrum of a sa:npl;;:. 

Yet another obje;;t is to provide a device which can 
rapidly scan the emi;sicn spectrum of a sample. 

The transducer of the present invention includes a poly­
chrom:ltic light source, a dynamic filter, and a detector. 
The dyna:nic filter only allows light of one frequency to 
]'{ass, the par~icular frequency which is allowed to pass 

1 varies as a fun·:tion of time. \Vhen u;ed as an absorption 
s;:ectrometer the light which passes through the dynamic 
fi!ter is dire-=tcd through a sample and then to a detector. 
The detector produces a signal which represent the absorp­
tion sp-:ctrum of the sample. When used to detect the 
e:n!ssion spectra of th<: sample, the light source is re­
pla::ed by the luminous sample and the light from the 
samp!<: is di:ectcd throu:;h the dynamic fiiter to the de­
te;:tor. 

The foregoing and· ether objects, feature:> and advan­
tages of the b•:cntion will b~ ~pparent from the follow­
ing more. particular description of a preferred embodiment 
of the invention, a5 illt1strated in the accompanying draw­
in:is. 

FIGURE 1 shows a preferred embodiment of the inven­
. tion. 

FIGURE :! shows the light which passes through the 
dyna:nic filtllr. 

FIGURE 3 shows the operation of the wedge inter­
f:rence fil\~:r. 

FIGURE 4 shows the fun:::tion of the compensating 
mask. 

FTGURE 5 shows an alternate embodiment. 
The cmrcdiment shown in FIGURE 1 detects the ab-· 

sor~tio:t $;>ectnt:n of a sample. It inc;lude.; a polychro­
matic !ig-hc scurce 1, a dymmic filter 3, a sam;Jie which is 
to be ::>.flal;·zed 5, a light detector 7, and an output circuit 
8. .The filt~ring action of dynamic filter 3 is a function 
of ttrne, as shown in FIGURE 2. In the normal state, no 

15 spectrum of sample 5. 
Dynamic filter 3 includes collimating lens 12, sonic de­

lay line 14, wedge interference filter 18, compensating 
mask 20, condensing lens 22, and mask 2-+. Sonic deby 
line 14 includes a piezoelectric driver 16 whlch can be 

20 activated from terminal 17. When piezoe!ectric driver 
16 is activated a pulse propagates from the end of delay 
line 14 which is desir;nated 14a, to the end of delay line 
14 which is designated 14b. A pulse de5ignated 15 is di­
agrammatically illustrated in FIGURE I. Light normally 

25 pas~es directly through delay line 14; however, at points 
where a pulse is located (for exsmple, pube 15) the light 
is refracted. This is a well known phenomena. For ex­
amp1e, see Ultrasonics by Bensen Carlin, McGraw-Hill 
Book Company (1949), or U.S. Patent 2,418,964 by D. L. 

30 Arenberg. 
Wedge interference filter 18 is a conventional device 

well known in the art. For exampie, see University Phys­
ics Series, "Introduction to Optics Geometrical and Physi­
cal," by John Robertson, Van Nostrand Co;npa:-ty (1957). 

~.; At each point along the length of interfeience .filter 18, 
light of only one particular frequency pJSses through the 
filter. The frequency of the light which passes through 
the filter is a function of distance along the filter, as shown 
in FIGURE 3 where the frequency of the light which 

40 passes through the filter is plotted with respect to the 
distance along the filter. 

Mask 24 is a small opaqu: object positioned on the 
opti::al axis. All of the unrefracted lii!ht is focused onto 
the face of mask 24 by lens 22. As in-dicated by lines 25 
and 27 in FIGURE 1, light which is refr:lcted ·by n 

45 pulse in delay line 14 is not focused onto mask 24. Nat­
urally, mask 24 blocks refracted light in the zero order 
of the refraction pattern as it does unrefracted light. In 
the drawing for clarity of illustration, mask 24 is shown 

50 unsupported. In an :tctual device mask 24 may, for ex­
ample, be supported by very thin wires. 

The function of compensating mask 20 is to compensate 
for the fact that the transparency of the filler 18 is not 
uniform along the length x. Furthermore, there may be 

55 other non-linearities pres;:nt in the optical system. For 
example, without mask 20 the intensity of the light arriv­
ing at the sample may be a function of frequencr as in­
dicated by the line A in FIGURE 4. The function of mask 
20 is to linearize the response of the system so that the 

60 intensity of the light directed at the sample is constant 
with respec.t to frequency, that is, so that the intensity 
of the light arriving at the sample" with re;pect to frequency 
is as indicated by the line B in FIGURE 4. This is ac­
complished by varying the transmissivity of mask 20 with 

65 respect to distance .'t. The transmissivity of mask 20 with 
respect to distance is the inverse if curve A is FIGURE 
4. The variations in the transmissivity of mask 20 can be 
designed to compensate for non-linearitie> in the spectral 
distribution of the source, the trammission of the filter 
and the spectral sensitivity of the det<:ctor. 

70 Mask 26 is inserted in front of sample 5 so that the 
area of sample 5 which is analyzed is restricted. The 
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International Searching Authority 1 I Signature of Autllorlzed o.mcor •• 

Form PCT/ISA/2f0 (last sheet) (June 1975) 
See note' on accompanying sheet 
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These Notes are intended to facilitate tho use of tho present form. 
For full information, see the text of the Patent Cooperation Treaty 
and tho texts of the ReiUlations and tho Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and 
the ,_jd texts, the latter are applicable. "Article" refers to Articles of 
the Treaty, "Rule" refers to Rules of the Regulations and "Section" 
refers to Sections of the Administrative Instructions. 

(Article J7 (3) (a}), the international search report shall indicate 
what parts of the international application were and what parts 
were not searched." {Rule 43.7) 

12 This_part Qfthe repo~ is til~ in only where Article 17 (2) (b) 
appliesfi! (Where certain clauns were not searched because of 

lack of...uruty of invention and non-payment of additional fees, 
part IV-rather than this part-is filled in.) Article 17 (2) readS as 
follows: 

1 "The international search report shall identify the International 
Searching Authority which established it by indicating the name 

of such Authority, and the international application by indicating 
the international application number, the name of the applicant, the 
name of the receiving Office, and tho international filing date." 
(Rule 43.1) 

2 "Tho international search report shall be dated and shall indicate 
tho date on which the international search was actually com­

pleted. It shall also indicate the filing date of any earlier application 
whose priority is claimed." (Rule 43.2) 

3 "The international search report shall contain tho classification 
of tho subject matter at least according to the International 

Patent Classificat,ion." (Rule 43.3 (a)) 
"Such classification shall be effected by tho International Searching 
Authority." CRuhi 43.3 (b)) 
"Where tho subject matter of the international application must be 
provided with different classification symbols according to the 
principles to be followed in the application of the International 
Patent Classification to any given patent document, the international 
search repOrt shall indicate all such symbols." (Section .504 (a)) 
"Where any national classification system is used, the international 
iearcb report may indicate all the applicable classification symbols 
also according to that system." (Section .504 (b)) 
"Where the subject matter of the international application is classified 
both according to the International Patent Classification and to any 
national classification system, the international search report shall 
indicate tho corresponding symbols of both classifications opposite 
each other." (Section .504 (c)) 

4 "Tho international search report shall list the classiilcation 
identification of the fields searched. If that identification is 

effected on the basis of a classi1ieation other than the International 
Patent Classification, the International Searching Authority shall 
publish the classification used." (Rule 43.6 (a)) 

5 "If tho international search extended to patents. inventor's 
certificates, utility certificates, utility models, patents or certifi­

cates of addition, inventor's certificates of addition or published 
applications for any of those kinds of protection, of States, periods, 
or languaaes, not included in tho minimum documentation as 
defined in Rull'! 34, tho international search report shall, when 
practicable, identify the kinds of documents, the States, tho periods, 
and the languages to which it extended. For tho purpose or this 
paragraph, Article 2 (ii) shall not apply." (Rule 43.6 (b)) 

6 "Subject to paragraphs (b) and (c), tho international search 
report shall either state that the International Searching Auth­

ority approves the title and tho abstract u submitted by the applicant 
or be accompanied by the text of the title and/or abstract as estab­
lished by the International Searching Authority under Rules 37 and 
38." (Rule 44.2 (a)) 

7 "If, at the time the international search is completed, tho time 
limit allowed for the applicant to comment on any suggestion of 

the International Searching Authority in respect of tho abstract has 
not expired, the international search report shall indicate that it is 
incomplete as far as the abstract is concerned". (Rule 44.2 {b)) 

I "Where it Is the International Searching Authority which, 
under Rule 8.2, indicates the fiauro or figures of the drawings to 

be published with the abstract, that Authority shall notify the 
applicant and the International Bureau aceordingly." (Section .507) 

9 The figure suagested by the applicant is indicated in tho check 
list of tho request; see Rule 3.3 (a) (iii). 

10 "If the applicant fails to make tho Indication referred to_ in 
Rule 3.3 (a) (iii), or if the International Searching Authority 

finds that a figure or figures other than that figure or those figures 
suaaested by the applicant would among all the fiaures of all the 
drawings. better characterize the invention, it shall indicate the figure 
or figures which it so considers. Publication by· the International 
Bureau shall then use the figure or figures so indicated by the Inter­
national Searching Authority. Othetwise, tho fiauro or fiaures 
auuelted by the applicant shall be used in the said publications." 
(ltule 8.2) 

11 This part of the report is filled in only where, in the course or 
tho procedure precedina the Issuance of this report the Inter­

national Searchina Authority, having found that tho international 
application does not comply with tho requirement of unity or 
invention, lnviles the applicant to pay additional fcea (see Article 
17 (3) (a)) . 
"If the applicant paid additional fees for the International search, 
the international search report shall so indicate. Furthermore, where 
the international search was made on the main Invention only 

" (a) If the International Searching Authority considers 
(i) tha~ the international application relates to a subject matter 

which tho International Searching Authority is not required 
under the Regulations, to search. and in the particular ca~ 
decides not to search. or 

(ii) that the description, tho claims. or the drawings. fail to 
comply with the prescribed requirements to such an extent 
that a meaningful search could not be carried out, 

the said Authority shall so declare and shall notify the applicant and 
tho International Bureau that no international search report will be 
established. 

"(b) If any of the situations referred to in subpara1111ph (11) is 
found to exist in connection with certain claims only tho inter­
national search report shall so indicate in respect of s~ch claims, 
whereas, for the other claims, the said report shall be establiJhed as 
provided in Article 18.,. 

13 See Article 17 (2) (a) (i), quoted in note 12, above. and Rule 39 
reading as follows: 

"No International Searching Authority shall be required to search 
an international application if, and to tho extent to which its subject 
matter is any of the following: ' 

(i) scientific and mathematical theories, 
(ii) plant or animal varieties or essentially biological -processes 

for the production of plants and animals, other than 
microbiological processes and the products of such pro­
cesses, 

(iii) schemes, rules or methods of doing busineu, ~ormlng 
purely mental acts or playing games, · 

(iv) methods of treatment of the human or animal 'body by 
surgery or therapy, as well as diagnostic methods, 

(v) mere presentations of information, 
(vi) computer programs to the extent that the International 

Searching Authority is not equipped to search prior art 
concernina: such programs." 

14 See Article 17 (2) (a) (ii), quoted in note 12, above. 

15 "The objective of the international search is to discover relevant 
prior art." (Article 1.5 (2)) 

Rule 33.1, entitled "Relevant Prior Art for International Search," 
reads aa follows: 

"(a) For tho purpo!ICS of Article IS (2), relevant prior art shall 
consist of everything which bas been made available to the public 
any~here in the wo~ld by !Deans of ~tto~ disclosure {inc:ludina: 
drawmgs and Other IllUStrations) and Whtch IS capable of being of 
assistance in determining that tho claimed invention is or is not new 
and that it does or does ·not involve an inventive step (i.e., that it is 
or is not obvious), provided that the makina available to the public 
occurred prior to the International filing date. 

"(b) When any written disclosure refers to an oral disclosun:. use. 
exhibition, or other means whereby the contents of tho written 
disclosure were made available to the public, and such making 
available to the public occurred on a date prior to the international 
filing date, the international search report shall separately mention 
that fact and tho date on which it occurred if the making available 
to the public of tho written disclosure occurred on a date posterior 
to the mternational filing date. . 

"(c) Any published application or any patent w~se publication 
date Is later but whoso filing date or, where applicable, claimed 
priority date, is earlier than the international filing date or tho 
mternational application searched, and which would constitute 
relevant prior art for the purposes of Article 1.5 (2) bad it been 
published prior to tho international filing date, shall be specially 
mentioned in tho international search report." 

16 "Where any document cited in tho international search report 
is of particular relevance, the special indication required by 

Rule 43 . .5 (c) shall consist of tho "X" placed next to the citation of 
the said document." (Section .50S) 
"Where any document cited in the international search report refers 
to an oral disclosure, use, exhibition, or other means rererred to in 
Rule 33.1 (b), the separate indication required by that Rule shall 
consist of the letter "0" placed next to tho citation of the said 
document." (Section SOB (a)) 
"Where any document cited in tho international search report is a 
published application or patent as defined in Ru1e 33.1 (c), the 
special mention required by that Rule 1hall consist of the letter "E" 
placed next to the citation or tho said document." (Section .508 (b)) 
"Where any document cited In the International search report is a 
document which defines the general state of the art, it shall be 
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indicated by tho letter "G" placed next to tho citation or tho said 
documenL" (Section SOB (c)} 
"Where any document cited in tho international search report is a 
document whoso publication date occ:urred earlier than tho inter­
national filing date or tho international application, but later than 
the· priority date claimed in that application, it shall bo indicated 
by tho letter "P" next to tho citation of tho said document." (Sec­
tion SOB (d)) 

·17 "Tho international search report shall contain tho citations of 
tho documents considered to bo relevant." (Rule 43.5 (a)) 

"Identification of any documo.at cited in tho international SQfCb 
report re(erred to in Rule 43 • .5 (b) shall bo made by indicating the 
followins elements in the order in whic:b they are listed: 

(a) Jn ·the caJe of any pat•nt d«111Mnl (patent documents being 
patents within the meanins of Article 2 (ii) as well as published 
&pplications relatin1 thereto) 

(.i) tho Office that issued the document, by the two-letter code 
as in A~~J~UB; 

(ii) the kind of document, by the appropriate symbols as in 
AnMz C; . 

(ill) the number of tho document as siYeD to it by tho Office that 
ls.sued it; 

(iv) the elate or publication u indicated on the patent document; 
and 

(v) where applicable, the paps, columns or Jines where tho 
relevant puaases appear, or tho relevant fisures of tho 
~wings. · 

(b) In th• CIU• of any book or otlwr ~eparat•ly lnud publication 
(i) tho name of tho author; 
(ii) tho title (includina. where applicable, the number or tho 

edition and/or volume); 
~. (iii) tho rear, month and day of publication (where only less 

\ precaso data appears on tho book or other sepuately issued 
publication, auch as tho year and month, or only tho year, 
then only such data as appear thereon need bo indicated 
unless tho complete data are readily available from an autho­
rit.a.tivo source): 

(iv) tho name of the publisher; 
(v) the. p)aQe or publication (where only tho location of the 

publisher appears .on the book or other separately issued 
publication, th.m that location shall bo indicated as tho place 
of publication): and 

(vi) where applicable, the .paps, columns or lines where tho 
relevant paaaapa appear, or the relevant fisures of the 
drawings. 

(c) Jn the CQJ• of any artlck publblred In a p•rlodJcol Dr oth., lerlal 
publication 

(i) tho title of the periodic:al or other serial publication; 
[Li) tlle number of the volume and tho date of the issue in whlch 

the article appeara; 

(iii) tho place of publication (where only tho location of tho 
publisher appears in tho periodical or other serial j)ublica­
tion, then that location shall be indicated as tho place of 
publication); 

(iv) tho author and tho title of tho article and tho number of the 
pase both on wbic:h tho article sta:rta· and ends; and 

(v) wbero ap}lRcabie, iho pages, coluinns or lines where the 
televanf "pasaagos appear, or tho relevant figures of tho 
drawings. 

(d) In the ClUe of ab1tract1 

(i) tho identification of the document containing the abstract in 
tho manner sot forth in paragraph (a). (b) .or (c), respect­
ively, dopendinl upon whether tho abstlact !.a contained in 
a patent document, in a book or other separately issued 
publication, or in an article published bi a periodical or 
other serial publication; · 

(il) in tho case where tho abstract !.a not published together with 
the full tollt document which served as its basis, the identifica­
tion of the full text document on tho basis of whatever biblio­
graphic data may be available in respect thereto." (Section :503) 

18 "If only certain passaps of a cited document are relevant or 
partic:ularly relevant. they shall be idontl.fiod, for example, 

by indicatin1 tho page, column, or the lines, whore tho passage 
appears:• (Rule 43.5 (e)) 

19 "Citations which are not relevant to all tho claims shall be 
cited in relation to the claim or claims to whic:b they are related." 

(Rule 43 • .5 (d)) · 
"Tho manner of indicating tho claims to which cited documents are 
relevant shall bo indicated by placins in tho appropriate column of the 
international searc:b report: 

(i) where tho cited document !.a relevant to one claim. tho number 
of that claim; for example (2) or (17), 

(ii) whore the cited document Is relevant to two or more elaims 
numbered in consecutive order, the numbers of the first and last 
claims of the aeries connected by a hyphen; for example, 
(1-1.5) or (2-3), 

(iii) whore the cited document !.a relevant to one or more claims 
that are not numbered in consecutive order, tho number of eac:b 
c:laim placed in ascending order and separated by a comma or 
commas; for Cllt&Dlplo, (1,6) or (1,7,10), 

(iv) where tho cited document is relevant to more than· one aeries 
of claims under (ii) above, or to claims of both categories (ii) 
and (iii) above, tho soriea or individual claim numbers and series 
placed in ascendins order using commas to separate tho aovoral 
series, or to separate tho numbers or individual claims and each 
aeries of claims; for example, (1-6, 9-lo-, 12-1.5) or (1, 3-4, 6, 
9-U)." (Section .509) · 

20 "Tho international search report shall be sianed by an authorized 
officer of tho International Searc:hi111 Authority." Rule 43.8) 
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Erteilt auf Grund des Ersten Uberleifungsgesefzes vom 8. Juli 1949 
(WiGBL S. 175) 

I 

B'UNDESREPUBLIK DEUTSCHLAND 

""?>'.ii-1~ 
~\./ v~ :;.-·....... ·-··· ... , 4'/J.;: ,,,,;yl.'l.: 

~$'-~_,; ')!.,:'\~~ 
~!/t:,l~:~ 
~JJ:.w 

DEUTSCHES PATENTAMT 

PATEI~TSCHRIFT 
Jfr. 949 855 

KLASSE 46c1 GRUPPE 2 
INTERNAT. KLASSE F 02f 

P 19780 I af 46c 1 D 

~r.=,Sng. Herbert J. Venediger, Furth (Bay.) 
ist als Erfinder genatmt worden 

S!)r .• ,sng. Herbert J. Venediger, Furth (Bay.) 

AUSGEGEBEN Ai\I 
27. SEPTF..i'tlllER lS:l(l 

Zweitaktbrennkraftmaschine mit Regelung der Schmierstoffzufuhr 
Paten!iert im Gebiet der Bundesrepublik Deutsd1iand vom 28. Oktober 19-18 an 

Patentanmeldung bekanntgemacht am 27. Aprilt950 

Patenterleilung bekanntgemacht am 6. September 1956 

Bei Zweitaktottomotoren mit Kurbelkastenspiil­
und Ladepumpe eriolgt die Schmierung des Trieu· 
werks und dcr ZYiindcrllachen bisher fast aus­
schlieBiich dadurch, daB dem fliissigen Kraftstoff 

5 Yon vornherein eine hestimmte ~lenge Yon Schmierol 
beigemischt wird. Bei dieser ~[ischungsschmierung 
muB die Schmicrstoffmenge dem VollastYerbrauch 
angepallt sein. Langjahrigc Eriahrungcn haben er­
geben, daB bei der ~lischungsschmien:ng im ~!ittel 

1o auf 25 Raumteile Kraftstoff 1 Raumtcil Schmicrol 
kommen n!Uil, wenn die ~[a,;chinc bci Jangerer 
Vollastbcanspruchun~ keinen Schadcn crleiden 
soli. Bei fallender Drehzahl und/orler Ilcla,;tung 
der ~!aschine erfolgt eine immcr mehr zunchmcnde 

15 Obcrschmierun'g. was unnotigerweise Schmierstoff 
kostet und darilher hinaus drr ~{a,chine durch all­
mahliche,; Zu<etz<n dcr Stcu~rschlitze und Ver· 

·. 
kleben der Kolbcnringe graBen Schaden zu£iigt. 
Dadurch sinkt die ~[otorleistung, so da!l die :llla­
schine noch. mehr Kraftstoff- Sclnnicrol- ~Iischung ~o 
verhraucht als vorher, was die \' erhaltnisse aber­
mals ,·erschlechtcrt, his die ~[a;chine schlicBiich 
Yorzeitig iibcrholungsreif gcwordcn ist. 

Tinsachlich kann abcr z. B. ein Fahrzeugmotor, 
d<!r hei voll geolfncter Saugleitung uml seiner ~s 
Hoch,;tdrchzahl volt ctwa sooo U/min zwccks aus­
rcichendcr Schmierung auf ein :\lischungs,·~rhliit-
ni5 Yon 1:25 angcwicscn ist. hci TciU:t3t und ver­
ringcrter Drehza.hl ohnc weitcrcs mit cincm \-ict 
Ol5nneren !.\[ischung::vcrhattnis vorttilhafter he- 3o 
trieben werden, z. B. mit drtn \'crh5.ltni~ von hi:; 
1: 6o. Die Sclunicrung ist ideal, wcnn das ).[ i­
schtnt!!~verh5.1tnis Yom Au=--~angswcrt 1: 6o bei nic­
dt>rcr nctastnng uml nicdrigcr Drdtzahl t,ontinn-
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RtPUBL!QU.E. FRA:\t;A!SE. 

MINIST£RE "DE L'INDUSTRIE 

A f.:) f;3'). fJ ;::om:-'"' 
ili!1 b :~ !i! '\1 ts ~ ~, "- ''";j~~ ,.-.,- ~,. ~­rr l '1 ( ~ ... ; ~ t , ... ~ r -~ .;-~,· t~ ~.- ., :-" .. J 

~ U ~l-:-.:l ., •• b.;: U<J U H '.:•:di ii'·J 

P.V. n• 913.12c1 N" 1.337.6:>6 

1:02 i. 
SERVICE 

de Ia PROPRIETE INI?USTRIELLE 
ClassiC. internal. : B 62 d- 1'02 b 

l\loteur a cumlmstiuu interne n\·cc r~glage nutomutir{UC du mClaugc ric comlm:;tihle 
et d"lmile de grai~$age. · · 

Societe dite : AliTO C\IOX G. M. B. H. residant en Allemagne. 

Demamli: Je 23 octoiJJ·e "I 962, it 1,1-'' 37'", it Pads. 
Delivre par un·etc du 5 aoiit 1963. 

(Bulletill oOiciel de la Prupriete ir•dustridlc, n" 37 de 1963.) 

(Demande de breL·et dep~see en.Republique F~dera:le d'Ali~magne lc 10 not•embre 1961, 
.sous le.n• A 38.790, au nom de Ia demancleresse.) 

Cette iu,·ention coocerne un dispo;iti[ pour 
Ia l'revaration d'un melange de combmtihlc 
et .rtmilc ole;tine a !'alimentation .run molcur 
U ("'i:Julhu:ition interne. Dan3 un tliStJO~itil n1Clnn4 

geur t"Ol111U tJe l"C genre, rJtuiJc c]c graiBage 
pa~B~ t"ll ttUantit~ tlo:S~e a_ tra\·cr~ Ull obtul·uh.•Ur• 
re~ufateur <·onUnilntiC par Jc m~tanisuu~ tl~­
dn~agt.• m~ tie r•':.rJ.,gc. tlu u~ntcnr. Ce tli!'l!o!ii.lif 
·t·on~enc I a\alllagc •JUI cuiHBlc en cc ttUc 1 hu.Sc 
ed au.:~Fi finemcut t.lispenee dan5 lc comhustiblc 
que pour ~e grai~.s;a~e usuel par nu~lange.· Cepcn­
dant, le regla;;e de Ia composition du melan~e 
d'buile et de comhu;tible nc permet pas !lc 
do~r COrrectement Ja l{Uantite !l"huiJe llCCCS• 

saire a chaque re-gitne rle fonctionuemcnl dans 
un moteur a rmuhu3tion interne, <lont b rhnrt;:c 
impo!~c suhit ,}c; ,·ari::J.tiou; trC3 imJlot·rnnles, 
etant rlonne <iUC l'inertie de rt'l'onse !lu rli.>(>D­
siti£ de rC~1age t.'OtliHt est lroJ• gr:uulc. La 
tuyaut~ric nllaut ,]e l"obturalenr-rC~ubtl'Ur m1 

· gicleur tlu t·atburateur eonli{"nt unc rt!serve 
rclativement illi)Jortante .run nu;langc deeomhu­
&tib!e et 1rhuile, tlont lcs prnportions corr~:;;pon­
dent 0. tm regime de Ionetiounemcnt prCeP.cl~nt, 
et qui doit Ctrc con;ommt-e nvant que le tnC­
Iange corrc~pmub.nt au nou\·eau rCglage pni.;sc 
attcin,lre lc ~irlcur, et en~uite le.s I'Oints rlc 
graissage du moteur. Le r]ispo5itif nu~Jang~ur ct 
lea organes rrun \"ilebrcCJUill agi:;sant sur UD 

obturatcur on r~gulateur a(!gra,·ent 1:~ compli· 
cation de l'ememble. 

Le5 incon,·enit.•nl5i rle; obturntcur;. et lli~tri­
butenrs se m:n1H~Henl :ttrtout lorsqu'i] !i':tgit 
de re~er le rlrhit pour fairc pa,,;er ric; quan­
tites ~'hu.ilc particulii!rr·mcnt rCfluitt·!:i, etant 
donne que 1c~ SC"r:ion.s de pa~:;ot~e 'iOnt alors trC.; 
reduit~;. L-s rliiTCrence; rle Ia ;cction ole P"'>ngc 
resultant d'unc u.;urc non uniform~, uu tnCme 

tie petite; imprt!cisionE de l:~.hrication, exercent 
une action itnportante sur In qnantite {le l'huilo 
cu.hniile. La section de }'a=-s;.tg:c ri-:<Jnc J·nulaJlt 
J>ln! rl'Ctre ohs!ru&e par unc irntHrtl·ic ric l'huile 
que Ia ~ertiou tlt!tcr:nin•~t.! t>!l.r ]~ h:glage d'uu 
~uhturutcur ou lli:;tt·ihut.:·ur cH 1•ln:; petite, et il 
en rt-:<uhc nlors un ~1n·l·t clillh ru.hni.;.;iou de 
l'hnilc. 

Un autre lllo4)c ,Jc rt!ali:!atiun t·ouuu t"OUJ· 

prewl un cirrnit ,Jc ~rahsa:;c tli6tint":t it rCser­
\·oir it Jnlifc, C>Oillfuit (ra-;piration, p~lll}JC tJe 
graissl!.p;r., cl conrluit rle retour raccordC au 
rC;en·oir. Au point tlc rarconlcuu:nt entr"!: le 
conduit rle rcfoulemcnt et lc eon~uit d., retour 
est intcn·alC un oriJUUe •le COIUUtJ:.pt)R? ar!"oup!C 
a roqmnc de reglat:e tlc Ia pui£,~atl~ de In JJUt•. 

chine, ct iutcn·cnanl JIUUr pn":.lt.•vcr • la Jmrtie 
de l'hnilt! nCt·c5s:•ire nu !!rai:-:tage- tlc ]ft: mac·him~, 
ct pnur lu fuire pa:oo~("r cl..ua5 un •·or1rluit .ibou­
tissant au t•ontluit •1'a.:piration tle l"t~ltc uuu·hine. 

Cc rt:glitgc par mo,Jifiralion .J~ la. ~ection ele 
pa:=;sagc cl"un conrluit partant d'un cir~nit ric 
grai.s.:;~,g~ tn·e5P.ntc tnt int:"otn·enient en co ~enCJ 
(jUe la portion trhuilt"' pa:a.s.:~.nt p.:~.r ).:.t: section 
rle regla~c pour arriwr " ln lll:l<"J.inr! .Icpr.nd 
tlc Ia tf:.UIJH~r.:.tturf!~ cloa<" C~:~.]erncut tl~· 1:~. ,.i.5t'O-­

•ite de l'hnill!, qui <'51 tr\·; epai;se lor;rJn'ellc 
est fr,)itle. Unc ·nt~mc scctiou lui~:;r tlonc pas!er 
unc <Jnantite d'lmile plu.; foible que lor;rl'te 

·Ia rnarltine ~~ chawle,. p:ircc que l'huile est 
alors plu; ilni•le. Si Ia 'Jnanlite d'lmilc c;t ~or­
rcctcmrnt clo~Ce pour la rnar:hine frnitl~~ rC"Jic .. d 
rc!ioit unr IJUanlit~ tl"huile trop importantc 
lorsqu·~n~ .. r~l ch:ntdc. J.'hy•unv~nient dn grais .. 
St.tgc U~tt~l par naelaugr. !·ajoute a.lon; a Ia con­
t•cption CotnpJi<JUt:C oJu .Ji;po.•itif I)C rc;:Jag:c. 

Lc hut rlr. nm·cntion l'51 de rcnH!<Iit·r RUX 

inconYl·nient:; 11:-irit~:-o. t~t flc t·rrcr un «!iiJH.liiti£ 

3 - 41551 Prix du fascicule : 2 francs 63 2191 0 73 5~1 1 
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· @ REPUBLIOUE FRANCAISE 

INSTITUT NATIONAL 

@ N° de publicilticn 
{A n'utiliier que pour 
le clanem crp et les 
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1 
Die Erfindung betrifft cine Zw~itaktbrennkraft­

maschine mit Kurbdgehauscpump~ und Mischungs­
schmierung sowie mit Einspritzung ·des Kraftstoff-
01-Gcmischcs in zwei Tcilmengen gleichen Mi­
schungsverhliltnisses, von dcnen die cine in den Zy-. s 
Iinder und die andere in das Kurbelgehliusc ingespritzt 
wird. Bei der bekannten l\-lnschine erfolgt die Ein­
spritzung der direkt in den Zylinder gcl:mgenden 
Teilmen£e durch die vom Kolbcn im untercn Tot­
punkt ri<;igel~g;:e Cb=rstromOffnung hindurch, also in 10 

Richtung des Splihtromes. Die andere Teilmenge 
wird mittels derselben Diise durch eine zu einem 
spliteren Zeitpunkt (etwa im oberen Totpunkt) vor 
die CberstrOmOffnu~g gcl::t.11gcndc Offnung im Kol­
bcnmantd in das Kolbcninnere, d. h. in den Kurbel- 15 
raum eingespritzt. :Man bezwcckt damit im Vergleich 
zu den iiblichen mischungsgcschmiertcn Maschinen, 
bci denen die ganze Krafistoff-Ol-L2dung in das 
Kurbelgeh3use ein_gefUhrt wird, einen geringcn Anteil 
der Spiilluft an Kraftstoff-01-Gemisch, so daB eine •o 
gcringere Verlustmenge Kraftstoff und 01 durch den 
AuslaB llinausgespiilt wird. Diescs Ziel wird abcr 
durch die bebnnte }.Iaschine nur in bcschrlinktem 
Umfang erreicht. Die Einspritzung im unteren Tot­
punkt erfolgt namlich gerade in den Spillstrom hin- •s 
ein, so daB noch immer ein betrachtlicher Anteil die-
ser Tcilmei!gc verlorcngehen kaon. Dieser Verlust 
wird auch durch Anspritzen des Kolbens und der 
gegeniiberl!cgenden Zylinderwand - wie es in die­
scm bekanntcn Fall \'Orgesehen ist - nicht vermic- 30 

.den. Zud>m 'kann dieses direkte Anspritzen zu Be­
triebsstorungen Anla3 geben, da es schwierig sein 
diirfte, cine einwandfreie Verteilung des SchmicrOis 
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ist als Erfindcr gcnannt worden 

l 
hat noch wcitcre Vortcilc. Beim tibEchen Vcrgaser­
betrieb und bei dcr eben bcschriebencn b:k~nntcn 
Maschine steht nur ctwa die Zcitsp3une eincr hulb.!n 
Kurbelwellenumdrehung zur Verfiilfln&. in wdchcr 
dcr im Kurbclgehause belindliche .. J;Zraftsroff ver­
dampfen und ein Teil des \Jies sich euf den Lager­
flachen nicderschlagen kann. Bcim Erfir.dun;sgegcn­
stand erfolgt diesc Einspritzung ins Kurbcig~h~use 
bedeutend frilhcr, und die Zeitspnnne fiir di~ T rcn­
nung von Kra[tstoff und ol ist dcmnach wcs<: l!tlkh 
griSBer. Hinzu kommt, daB der durch d~n aufwlir'.s 
gehenden Kolbcn vcrursachtc Untcrdruck im Kurbel­
geh5.use schon gldch nadt dcr Einspritzung d.J.s Vcr-
dampfen des Kraftstoffcs bcgiinstigt. 

an[ c!er Zylinderwand zu erreichen und ein Verziehen 
von Kolben und z,·Jinder zu vem1eiden. 

Dicse Nach:ci!e" werden durch die Erfindung ver­
miedcn, die darin bestcht, daB bcide Teilmengen zu-. 
glcich und wcnigst~.:s annahcmd im Zcitpunkt des 
Schlk£.~ns des Cb~rstrOrr.kuna!s durch den aufwlirts­
gcher.~en Kol!:>~;; cingespritzt werden. Dies hat den 40 
Vorh~1!. dan d~r SpiHvorgnng. sobdld d~r aafwUrts­
geh~rh.!~ Kc1t·~:t die LberstrOmOflnung schlicllt, im 
wcscn~!rch~n b;;cnJ:t :st, da in dics<:nt Augcnblick 
dcr cigcntliche Sptilstro;n 1mtc·rbrcchcn und zudcnt 

Die zur Schm!erung dcr Lag~r des Kurbdtriebcs 
erforderlichc Olm~nge je Kurbelwellcrl\tmclrehung, 

35 d. h. die ins Kurbclgehliusc eingespritzte. und an d~n 
Spillveriustcn b~tciligte Kraftstoff-01-~kng~ ka.:m 
daher verring~rt werdcn, wobci eine entsprecli~nd g~­
richtete Einspritzung zu cincr wdtcr~n \rcrring..=rung 

in tib~ich~r \V-:!is::· gk·ichzeiiig: bzw. nur dne ganz un- 45 
bc(ku!cnd~ \Vi!!k~h:~rdrchung sp:i.tcr dcr Aus.laB gc­
s~hlo:'.:cn ,~·ir.:J. !J~i>11 Erfinciu.1gsg.:-grnstand crfolgt 
d:e Cl!l:! T~J~ei!i~?dtzm1,g: direkt in Gc:n Zy!indcr, da ja 
the Cl-Arstr6Ii16f~nung, durch di~ hindurch in clem 
.b~k~:~~nt.:n F~H eing~spiitzt wird, pr~ktisch gcschlos- so 
sen 1st. 

Di.:: g!~khz:::itige Ei:ispritzung bdtkr TcBmcngcn. 

beitragcn kann. Bd d.:r b~kanntcn !\~:is~hiac d:tf~gcn 
ist man an die Spritzrichtung der in d~n Z! lic.cl~r hin­
ein gcrichtetcn Diisc gebm1Ucn. In Aus&.:sta.!tung dcr 
Eriindung k:~r.n da dnzig.:s Puwp..!nd..:mdlt zur Ein­
spritzung b~idcr Tci1mcnfCP. diencn. 

Es sol! noch erwahnt werclen, d~a cs b;;bnnt ist, 
die voile Ladung Kraftstoff-01-Gcmis<:h dir~'kl in den 
llrennraum cin~r Zwdtuk:brcnnkr~rtmaschin.:- cin­
zuspritzcn. \Venn di~ Spiilv..:rlustc hi~r~d mir.intal 
sein diiriten, so hal dksc b:kanntc l\b;chic.: doch 
den cntschcickndcn N~chl,·il. cb!l die L~~a des 
Tricbwcrkcs lcdiglich \·ont Kolbcn :Jbsrrlizl·r:J~s, 
d. h. durch Vcrbrcnnungsriick;t:indc und Al:>tridJ 
vcrunrcinlgics 01 crhaltcn. 
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