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Atmospheric samplers are disclosed
using aerogel or other frangible filter material.

The samplers include one or more cascaded = HO
impact sample stations (16) with discs of
aerogel (20) as the targets. Ambient air
carrying particulate matter is introduced into !
the sampler (10) and the particles are captured
by the aerogel (20) in its pore structure. In Sy \ 16
certain embodiments, the aerogel filter (20) is -: j
next transported to a position (26) where it is szsrsssoss % "
fragmented by a spray of water. The I : 24
fragmented aerogel (20) and the captured | sS2 b;
particles are transported (29) in the v I
fragmenting water from the sampler for _
analyis. In one embodiment, the sampler (80) WATER IN l ; .l,‘l.--’_:.s.a._l' =7, =
is segmented with alternate nozzle (86) g;’ld SavPLE A 29 KA ’: TR
filter segments (90) for easy assembly, - ¥\ 7
sampling and disassembly for analysis of the ouT 36 l " / 27 sk30‘. 3{ Y,
captured particles in aerogel filters (90AG) SAMPLE 8 \ v 39 1208 \ \/
positioned below the nozzles (86N). — ) \ [
ouT R |
WATER IN 7 /////'// /7////1/\ ‘ |/32 \
— A’ \ (] s
naed [HIZGR\IHi-2N
46" > e
SAMPLE ¢ 49 !i § l 1 l
— N\
ouT Vv \




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI

CN
CuU
CzZ
DE
DK
EE

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus
Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
Kz
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Iceland

Italy

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
Nz
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ
™
TR
TT
UA
UG
Us
Uz
VN
YU
w

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




INTERNATIONAL SEARCH REPORT International application No.
PCT/US98/25214

A. CLASSIFICATION OF SUBJECT MATTER
IPC(6) : GO1N 01/00; BO1D 39/14, 50/00, 45/04, 45/08
US CL :Please See Extra Sheet.
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
U.S. :  73/863.22, 863.23, 863.25, 864.31, 864.71; 55/308, 321, 325, 421, 442, 446

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
NONE

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
NONE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y 1 US 4,387,603 A (Nelson) 14 June 1983, (14/06/83) general| 22
description and Figure 4.
Y US 5,343,767 A (Marple et al.) 06 September 1994, (06/09/94)| 22
Abstract and Figure 1.
Y -US 4,570,494 A (Dunn et al.), 18 February 1986 (18/02/86A)| 22
- bstract and Figure 1. ---
A 1-15

A { US 4,211,116 A (Pilat et al.) 08 July 1980, (08/07/80) Abstract, | 1-15
‘ col. 8, lines 5-15, Figures.

A | US 4,725,294 A (Berger) 16 February 1988, (16/02/88) Abstractand | 1-15
Figures.

@ Further documents are listed in the continuation of Box C. D See patent family annex.

. Special categories of cited d ts T later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

A" ; ot t dofini v:l:: I state of the art which is not considered the principle or theory underlying the invention
. : . . . X" document of particular reievance; the claimed invention cannot be
B catlier document published on or after the international filing date considered novel or cannot be considered to involve an inventive step
'L document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other ) )
special reason (as specified) "Y* document of particular relevance, the claimed invention cannot be
considered to involve an inventive step when the document is
0" document referring to an oral discl ¢, use, exhibition or other combined with one or more other such documents, such com bination
means being obvious to a person skilled in the art
*pr document published prior to the internationa! filing date but later than =g« document member of the same patent family
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
A
. f
20 APRIL 1999 1 2 MAY 1999
Name and mailing address of the ISA/US MAgthorized officer

Commissioner of Patents and Trademarks

Box PCT S
Washington, D.C. 20231 ezron Willia &,Qﬁ/%

Facsimile No.  (703) 305-3230 Telephone No.  (703) 305-4705

Form PCT/ISA/210 (second sheet)(July 1992)w




INTERNATIONAL SEARCH REPORT International application No.

PCT/US98/25214

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

and Figures 2-3.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 3,693,457 A (Pilat) 26 September 1972, (26/09/72) Abstract 1-21
and Figures.
A "US 4,640,140 A (Burghoffer et al.) 03 February 1987, (03/02/87) 1, 16-21
Abstract, Figures, column 3, lines 1-15.
A {1 US 4,391,151 A (Nelson et al.) 05 July 1983, (05/07/83) Abstract 16-21
and Figures.
A . US 4,827,779 A (Marple et al.) 09 May 1989, (09/05/89) Abstract |16-21
and Figures.
A ) | US 3,693,457 A (Pilat) 26 September 1972, (26/29/72) Abstract 1-15

Form PCT/ISA/210 (continuation of second sheet)(July 1992)x




INTERNATIONAL SEARCH REPORT International application No.
PCT/US98/25214

Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This international report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
D because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. Claims Nos.:
D because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Please See Extra Sheet.

1. @ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:] The additional search fees were accompanied by the applicant's protest.

@ No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet(1))(July 1992)%




INTERNATIONAL SEARCH REPORT International application No.
PCT/US98/25214

A. CLASSIFICATION OF SUBJECT MATTER:
USCL :

73/863.22, 863.23, 863.25, 864.31, 864.71; 55/308, 321, 325, 421, 442, 446

BOX II. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING
This ISA found multiple inventions as follows:

This application contains claims directed to more than one species of the generic invention. These species are deemed
to lack Unity of Invention because they are not so linked as to form a single inventive concept under PCT Rule 13.1.
In order for more than one species to be searched, the appropriate additional search fees must be paid. The species are
as follows:

Species I - Figures 1-3;
Species II - Figures 4-9;
Species III - Figures 10-15.

The claims are deemed to correspond to the species listed above in the following manner:

Figs. 1-3 - claims 1 through 15;
Figs. 4-9 - claims 16 through 21;
Pigs. 10-15 - claims 22 through 26.

The following claims are generic: NONE.

The species listed above do not relate to a single inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, the species lack the same or corresponding special technical features for the following reasons:

species I includes a collector body, cavity, inlet, means for exhausting filtered air, and frangible filter material in path
of air flow, all of which are not contributions over the prior art such as to define a special technical feature; species 11
includes a multiple sample collector, including a rotable plate with a plurality of openings and means and means for
.sequentially rotating the plate from a position to pass air through one of the filter bodies mounted in at least some of the
openins to a position exposed to a supply of fragmenting fluid, of which species I and III do not have the same or
corresponding technical features; species I1I includes a sampler for particles having a body comprising a plurality of
removable segments constituting the sampler and at least one of the segments defining a nozzle for directing fluid to the
next succeeding segment, of which species I and II do not have the same or corresponding technical features.

Form PCT/ISA/210 (extra sheet)(July 1992)»



	Abstract
	Bibliographic
	Search_Report

