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| NVENTI ON The present invention relates to an inproved
sanpl er useful for collecting sanples fromfluids such as groundwat er
and beverages. The inproved sanpl er is particularly, but not

exclusively, useful for sinultaneously collecting multiple 5 sanples
fromsubstantially the same | ocation, collecting accurate sanples from
a predeterm ned depth and automated sanpling systens.
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BACKGROUND OF THE | NVENTI ON Sanpl ers are commonly used to

col l ect sampbeswimeam a fluid supply to - determne the opgfRishriiias
conposition of the fluid supply or the conposition of the 10 |'ul d supply
at a particular level. For exanple, sanples are comonly taken from

groundwater to test for a nunmber of organic and inorgani c conpounds such

as gasoline, arsenic, chrom umand nickel. These conpounds can present a
serious threat to public health and safety. The accurate detection of these
conpounds in the groundwater is i@&%ﬁ@m ni ng whet her the 15
groundwater is safe, what conpounds are present in the groundwater and what
nmeasures are needed to renove the conpounds fromthe groundwater.

Presently, many Tr@é’?(e%te% ienti6A Yelated &Shh NepHRRY ddmmer dsemel %ﬁcoﬁ@%’ﬁhss’
taken the same |ocation, for quality control reasons and to provide

al ternat e sampleafipneluitdssuch ssigrgundwates angbbevarages.t hbe impeayad samplesne

or two of t 1S, 2.0 onpr,om sed. . rs..are .

currently i%%a?@)m%ﬁ?ob‘étca% ?’éc(f"ésqg?lﬁgf"éegjé%f 8'?9‘%%“?@ U?(QFGC%HQ Tiinle .
Howevers t kaapléamidne sabstantian t@&érh@'!tﬂcét?dn,séq@l@b@ﬁqaét%@e saheig 8 TRIR"
must be placed into the fluid supply nultiple times to acquire multiple
sanpl es.  aprepggterAmgneddepth and avtheratedpaniplingsysterisie flui d supply can
vary or the sanple nmay -

WO 98/ 02724
PCT/ US97/ 11128 notgRekeMOENEOF TAR NVENHDN | evel . Thus, the
mul tiple sanples may not be ~CONSIStent. Further, if

stratification exists in the fluid supply, it is inportant to collect
accurate sanples fromdifferent |evels of the fluid supply to determine the
5 conpositionS@mples araucamennly ysad toheollent isamples g a Huid kapply, ta f a

or tant Peermine de @R Bebositn of yib Tl Sheblicor it EoBHERIDNL! I e
free fiooat flig $bppld.at a particular level. VifFor exardpid) Gaptiied aré deRembnly tdlerd

wi th sanple when the sanpler is |l aced in the fluid supply. These
sanpl ers af@M@resngwaterdedastiar armutkertarganis andiggryanis cempeunds such

predet er m edakBlRL, SFsehfl, WrBmiUrf&rd ARKENY THedb%ompounds can present a
serious threat to public health and safety. The accurate detection of these
compounds in the groundwater is instrumental in determining whether the

15 groundwater is safe, what compounds are present in the groundwater and what
measures are needed to remove the corhpounds from the groundwater.
Presently, many laboratories require testing upon three discrete samples,
taken the same location, for quality control reasons and to provide aiternate
samples for testing in the event that the integrity of one or two of the samples is
20 compromised.
Samplers are currently available to acquire a single sample from a fiuid
supply. However, these sa_mpie.rs are not entirely satisfactory since, the sampler
must be placed into the fluid supply multiple times o acquire muitiple samples.

During this time, the composition of the fluid supply can vary or the sample may
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Many exi sting sanplers are not easily operated by automated robotics
systens sincevd bgsepanpl ers are difficult to handl e and renov 1:1_ t he
sanpl e fromthe sanpler is difficult. Automated sanpli ng &g?‘gﬁlsus
utilizing robotics are needed to acquire sanples at predeterm ned
time intervals or from hazardous 15 environments such as nucl ear test
sites. _ not be collgttéd gidm ®e BMhealRaee, THud, &héﬂn@lﬂ{;%cba@lbléshﬁwﬁ(}f HEFBE
i nvention to provide a sanpler with the ablllty 0 obtain tiple
sanpl es fromcgﬂl%?ceﬁt ially the same I evel and at substantially the

same tine. Anothe r t. ti OVI de a

sanpl er which accﬁr gt{ﬂjg ;’ 8@%?&&@3&%@% e‘sn rom g %‘rpgdyet'iadm%t%ﬁ ‘E@Lﬁoﬁ

or bel ow a | ageuratéd sampdes |foarhi diffeténti thveketofathet ierd Qbﬁp@t tofddtBAieC 358
aut omat ed robotics

i d whi ch b
Cystems Por “SARBRR T 4Rk TERT stonl ke various v | Sibaril § iayecsfiioe

hazar dous enNdétﬁ’@"ﬂmcf exists t UDORR
| NVENTI ON Th’e proevseénthel ﬂ?/'gntsygﬁ'y' it AIS rlgwgtoggn{ oga sa Igcqmﬁ’ch

satisfies tmmes of tbbjflet:tsumﬂy b&losy HWEerﬂoptmglﬂdeﬂ herein is suitable
for sinultaneous I screte sanples from

| |
substantial |y theﬁaéﬁﬁee’i?% gaﬁ'p[e?@a}é?ﬂ'@ @ﬁing W'th sample when the sampler is

- 3- lac@l@%@m%su ly. Thes le
PCT/ US97/ 11128 pp accureatS g garrrf;' aerg Waobr{? éoparcgé' ”teesr“%%é:é"%tgpt h

or bel oWla |sgyrfaledfom ﬁd@'edetermmed)w.vehgr béth&éMﬂmtlﬂglfh}&ﬂ for use W|th
aut omat ed roboti er for collect |tg% a sanp

in at |east two g\ﬁ '?{ﬁeé(%gnﬁ@p@ﬁ%r?ﬁgr%m eas'wgﬂaeﬁ%%d f¥aaHiagmea {q{ptlcs

present i nvegpsteons sinckutese 8afpiersadrel AARUIABENSTNERRH renfoval ¥3LR an
inlet. The @p I ncludes a bottom and the chanber fastener is é‘%fan?ﬂQ

to the bott &8bth Qﬁém@éﬁf is afifficalis tAutamated samplingaysteme Ltlizingmobotics ane

b d h inlet is
b SR R A R R TNARS o o Ve
subst ants al epvisonmehasnamisad howeaf tdsheitéd.ui d sanple into the distinct

sanple 10 chan&l hs when t he san‘t}ol e chanbers are secured to the chanber
f ast ener. QR e ahpaue. Al 1SoR obict QIBEe AfeseNt igventian tapseigefad ow

into two segahple? with the ability to obtain multiple samples from substantially the same
level and at substantially the same time. Another object of the present invention

is to provide a sampler which accurately collects samples from a predetermined

20  depth or below a layer of free floating fluid. Yet another object of the present
invention is to provide a sampler which can be used with automated robotics

systems for acquiring samples at predetermined time intervals or use in

hazardous environments.

SUMMARY OF THE INVENTION

25 The present invention is directed to a sampler which satisfies these
objectives. The sampler provided herein is suitable for simultaneously collecting

at least two discrete samples from substantially the same location, is able to
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sanpl e chanbers, the sanpler is able to sinultaneously obtain two separate

and WoYsloredy sanples fromthe sane area. R I t he
sanpl er includes at | east three sanple chanbers and 15 ea(#iiﬁé‘g#gﬁéﬁs
chanber is secured to the bottomof the cap with one chanber f ast ener.

This allows the sanpler to collect three fluid sanples substantially

si nul t aneowsliget accurate sampieBhgoimhgiredaterhenédideptit obdlowi L fayext eMfee

t hrough the cap. ,Each inlet t ube including an upper inlet end which
ext ends ab %"'29 fluid #pd tsh?é‘"@&’pf,oréiﬁei“ﬂi'b@“t?@ateaﬁ%?ﬁti?@ H2BRE an inl et
Ccross-sectional i | i Lot i ,Lon Wi th
one of the sarrpr\géc a%gg?'g?dl%%ﬁg a@ﬁpﬁzﬂcﬁt??éﬁa ﬁyq]StH%%ggqi% é:?'géipr?rs

i ncl ude anhawhgufeatures af thenpreseheimemtibe includestecbpr at IeEse andhahambean be
an exhaust

t ube having an upper exhaust, end whi ch extends above the
top of X netasienenid andtles, sthe saRinGUAES hotAmEnd th RRagPer fastener is
Cross- sect ighabdab e boftom of the cap! YAt fedist ¥wo GiinEPRRy sﬁﬁﬁi@’\fﬁ 1hB8r e&%nends

Fii t han in e% en(f 0

farther above the top o e cap does the upper each
i nl et tubebefacuras todhbicapdvittnthes clharober fastenersect i onal areas of the inlet

openi ngs are su Lal ly.equal to the exhaust crpss-sectign area
Oil‘o t hegex haust iﬁéﬁiﬁ%% ‘f%i’g'%a%mwynfc&%opiﬂ%i’ i@e §AMPifccaamppes and aallows
- 4- tor subsWAtRY Girdftaneous flow of the fiuid sample into the distinct samPie

PCT/ US97/ 11128 chanbers through the inlet tubes since the pressure

at thd0i nicharabeisi whenithe sample ghambers taignsequsedrtoskhgr ehambendastenanst

openi ng. . . Pn rably, . | hel ud a. housi ng whi ch
cooper at esS'QMC?hmteh'emg%i?ngu% ﬂp{ ¥@%H§fi§i§£@§ﬁ@%¢e&u cﬁg‘f"h@tga% %e@ﬁé’i’itﬁers.
The housi reane@le dhaehbats, the sampler isasiattb dihyitandndsyr oty iR séparade appen
first end and a housi ' attached to an opposed second end. The

ng wei ght
housi ng ¢ tmrg&ampsi'%s g'emféienam@iea- retai ning overflow sanple from
t he sanpl er. T, | n,al [ j.a
Preferabiyl..the Eﬁmﬁgﬂpm‘éfuo%% afliedst t@féé’%%n?é%p%rﬁi%ﬂs Lhy

rigid attacher to facrlitate t handl I ng t he a robot
and t b5f agiacht s@@plenehamber év slecufedatd dhe bottomm of thd @apf withitoney chamidesr .

The attac ends_u rd fromthe to f,.the cap and.is fixedly
and ri gi d%gtggéhrgﬂuf oaqwﬁ'es t%epsafnpf?{e%cﬁﬂﬁeéliytgir%%lnﬂp? s?ﬁpl%ﬁ FHEﬁ@”“ﬁh a
di stal engimbitefe®tends above the upper inlet ends and the upper exhaust
end to protect the inlet and exhaust tubes during usage.

To al l ow the sdfif et earde et wbesrwhiehf exiead Jampabs e eapa Each inlet
tube including an upper inlet end which extends above a top of the cap, an iniet

20 opening having an inlet cross-sectional area and a lower inlet end in fluid
communication with one of the sample chambers.

Additionally, the sampler can include an exhaust which vents the sample
chambers. The exhaust can be an exhaust tube having an upper exhaust end
which extends above the top of the cap and an exhaust opening having an

25 exhaust cross-sectional area.

Typically, the upper exhaust end extends farther above the top of the cap
than does the upper inlet end of each inlet tube and the combined inlet cross-
sectional areas of the inlet openings are substantially equal to the exhaust

cross-sectional area of the exhaust opening. This allows for filling of the sample
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15 predeterm ned depth or below a free floating fluid |ayer, the sanpler

can al so wo 9smzede inlet seals and a housing seal. The i plglusHefiSs
sel ectively and substantially inhibit the flowof fluid into the

inl et tubes while the housing seal substantially inhibits the fl ow of

fluid at an jnterface forned between the housin apd the cap. 20

It is inpor FE%'E“%F(BS rRrygh; the 1Mal tubesasincer thenpgf‘é@éff%ér‘]égevﬁ“ﬁf PRENIPESsient

i nvention c LB/ L Ui .rom substantially the sanme

| evel and aFlE":ﬁg“su tg%rtbrsgﬁ"%ygtttﬂg%sxg%eﬂg{(?’?r%&ﬁ urther, the sanpler can
accuratel y col | e€referablystvepsaapler tmolades adriusing weithdmppleratesbeitio e chgyer
of free floating,fluid. Also, t he saﬁ'lpgr can_be used with autonmated
syst ems forma(,etﬁﬂmen&”gaﬁ‘fﬂt@gt the sampig, g B nelng iNAUSIng &afhinclyde; a
hazar do ery S ; ; ; .

naz Us %étﬁﬁg\%%gy%%l%llbody having an open first end and a housing weight
PCT/ US97/ 11ate@ched to an opposed second end. The hougsiRg ERNCEHSCHRIEPT QNtEIRET HEr

DRAW NGS . i The r'(O\fel fﬁature of this invention, as well as
the i nvent | GRAININELPYerigy sample from the §aMplets;  ycture and its operation,

wi || be best underétsanthiér &R hiRe iAckABRABYbSEntially Q%i_draw‘cnas to V&diMate the
conjunction with the acconpanying descriptions in ich 5 simlar
ref erence dmendligedlistheesamples byiarrokat tosfacditate; thevtrigval of a lost or free

oM b e gl Ine SRASHS Sl GBI P BP BB RLAL, g
havi ng f eatfixeelty ahdtripdiyr ssiméd to the tbp\sFtheadapt oypicaliy\othe Attacikrsha®lae;
10 Figure 3 1s a cutaway view taken on line 3 in Figure 2;
distal end which extends above the upper inlet ends and the upper exhaust end
to protect the inlet and exhaust tubes during usage.
To allow the sampler to collect accurate fluid samples from a

15 predetermined depth or below a free floating fluid {ayer, the sampler can also
include inlet seals and a housing seal. The inlet seals selectively and
substantially inhibit the flow of fluid into the inlet tubes while the housing seal
substantially inhibits the flow of fluid at an interface formed between the housing
and the cap.

20 It is important to recognize that a sampler in accordance with the present
invention can collect muitiple fluid samples from substantially the same level and
at substantially the same time. Further, the sampler can accurately collect
samples from a predetermined depth or below a layer of free floating fluid. Also,
the sampler can be used with automated systems for acquiring samples at

25 predetermined time intervals or in hazardous environments.



Figure 4 is a perspective view of a cap, an inlet and an exhaust having

f eat ures okyd bgoptesent i nvention; Figure 5 is n

view, in partial cutaway of the cap of Figure 4, ﬁc@i"%ﬂ.}r“elq%uaai s a

bottom plan view of the cap, inlet and exhaust of Figure 4; 15 and

Figure 7 is a front plan view of a sanpler having features of the present

i nvention disposed in a fluid supply.

DESCRI'PTI ON Referring initially to Figure 1, a sanpler 10

according to the present 28RIERJIRPCEHP B AWINGSg 12, (ii) a

cap 14, (iii) a plurality of sanple chanbers 16, (iii) a plurality of

chanber fastene 18, (iv) an inlet 20, (v) an exhaust 22, (vi) a

plurality overf frgﬁl WPS te?‘)ﬁufes(qim‘f igventigrhiasevellaathesvepioniteey, bozh as

plurality @fid Br8ltus€ahs i ik Xil ' ;. det ai
¥ R SR ANS o fEua). ik BesPiRGsRRa Mmie AecaRhadliy |

bel ow, e sanpler for co sanp
mul ti pl e, d@vangs.etaleh b conjlinctipncwitbathe ecchapheyingl8escription, finuwhigippl vy
34. WO

98/ 02754 Similar reference characters refer to similar parts, and in ilv?fich: PCT/ US97/ 11128

The housing 12 reqt agRNE oxBRIVRRY i E , JN
any fluid sanpl gbgzg\?h%c%h?vrg’r ?Tlﬁbme&P rom -t h'gaggﬁng?sﬁgﬁgnggptbgl%éaﬁ%@&?ﬁ ect

an hediresentanyvesligitirate fluid sanple 32 for testing. As shown in
figure 2, the . housi ng. 12 can include a substanti.all ul ar body 36
having an open FIOHES Zelfqd CUaWaR Vigy, OEr"ri gBHB’Qth@@B%EﬁatHﬁ%QI leggﬁcprﬁsﬁ@usi ng

wei ght 42 iﬁflémid'redorﬁtairﬁdi@aﬂuid safmpiatl ar body 36 at t he second end 40. The
hou5|ng_me|ght 42 and the shape o t he housing 12 enabl e the sanpler
i

10 to18i nk subdTigHEg Ali§ § cubawax wiew takeniaeling dile Figure 2:supply 34.
In the enmbodi mﬁhﬁfégﬁ% a B{—;Eéé)%#fi@é.v}ew?of%g?zhiﬂnﬁIeE upy! 4f ggﬁgﬁséﬁa\'ﬂ%g 10

substantially an r and ousing weig has a para
cr oss- sectfeatunés of the pdsepeinventfiarci | i tate snmooth vertical novenment of the

sanpler 10 thr 8,_uah the fluid ] Surﬁglé' 4. In this enbodi nent, the
tubul ar body 3@ Wresp e f@”ﬁpf%ﬂ@é’-l RE PHt,awa_V of t okFigurgdhes in
di ameter and haggareglis o bbedAIEn YevitloP e @aB3idIBCARS exhaust of Figure 4:
15 and
Figure 7 is a front plan view of a sampler having features of the present

invention disposed in a fluid supply.

DESCRIPTION

Referring initially to Figure 1, a sampler 10 according to the present

20 invention includes (i) a housing 12, (i) a cap 14, (i) a plurality of sample
chambers 16, (iii} a plurality of chamber fasteners 18, {iv) an inlet 20, {v) an
exhaust 22, (vi) a plurality overflow ports 24, (vii) a container seal 26, (viii) a
plurality of inlet seals 28 and (ix) an attacher 30. As described in detai! below,

the sampler 10 is useful for collecting a fluid sample 32 in multiple, separate and

25  distinct sample chambers 16 from a fluid supply 34.
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whil e the housing weight 42 is about 5.3 inches long. As shown in Figure 2,
the 15 housM®P8B7iht 42 can include a hollow, central porti OPCEUS97/11128
However, in alternate versions of the present invention, the tubular body
36 and/ or housing weight 42 could have an alternate cross-sectional shape,
| ength or wi dth. , Typi cal | t he tubul ar bqody 36 and the housing
we ght - 42 can be T8¢ hKsingdd BBIGs e soRme dRrbess T8 aflerably, retains
manuf act ur i ngny MAESARGRS B2 WEn R Qo ARsmBONS] 60 WBiIghY 442
can be two segér ate pieces whi gﬂ da\l}rée'% ggc? g’%? élmé adher egﬁogg?\r@ﬁ'gg‘ta”
The cap 14 i additibeal,i separate fiuiccdatmplé 32 Houdestingl? As cshionat én tfigurepen the
first end 38 of .the tubular body 36 and substaniqiqgll encl oses the open
first end 25MOUHNITHECRNNClUdE grsubstarsially dHDYIG bedy 1 3fhr\YPa BBH9PEE first end
nunber of: al 4. I L nterior Su £ 0 he
Fubul ar Body Sen a3 QRRoHR Secdf oREUI AR Bhdubyid Wi 42 MachBclly s

threaded surtubatarironyi 3G ae thdsecirrnend 49t The hoasitgdteight 4D aridiihg shadody
and the cap 14 can _include a correspondin% and
(o}

-7- the hqusigg d27enable the sampler 10 fo sink substantially vertically in the fluid
PCT/ US97/ 111%% mati ng cap fastener 50, i.e., an externally threaded
surface. In pgy gﬁbodi ment , the internally threaded surface and the

external |y threadedtheugmdeginkm SHOWH in Figures. ,X@ahhrﬁ?ﬂ@- tubl 6&?;‘?'336 ist he
sur

housing fastener 48 could include an externally reade ace and
t he caplPastsevstarB@lly @nnglarandithe housing eweight ¢2ttasenpathbolis cross-sactofalr

sel ecti vel tt aching..the ca 4 to the housin 2. he cap 14
retains t h)e/ s?’ﬁgﬁt}grfag'ggqqgﬁ@?(gméé’,erq% 'V?ﬁeéf‘e’fd% %ﬁé%ﬁhg? “2@,“9-[’ the ﬂlgﬁd
t he attacher hboditReft :':Hbsé I
right cyli nésﬁaggl gi'hgggggghgj havgﬁé%g\fb&%@%ﬁtﬁ? ca)ért?tg@l{l égﬁfa Sl @@%‘9# ')altce
56. Tiabouh 8.5 aschasin Sigmetee.and hasea tvealhdhithnadsr ebhdbdus @R deches,

G sous2e PUEIIHB g Yoo 22255 1R it el 38
retain e housigsagpheadahthciude a hoIIRHel phAG 49, Preferabl y, each

sanpl e chanber 16 is a sterile vial can subsequently be used
during anal ysis &lowaverf inualternatpiersBsns Fhite peesent inveptief etheetibgilarcbodhne

fluid sanpl g.32 es not have to, be transferred to another 15 . coptainer
for analyai 96 44167 hahaing mergtica? aoniianey S8 aldtnBlia - Saotianb shabe.
Each sanpl elegpifpirieeividi. i s preferably, selectively attached to the cap 14

so that the sanple chanber 16 can be readily renoved fromthe sanpler 10
for Typically, the tubular body 36 and the housing weight 42 can be

20 machined as an integral unit for ease of manufacturing. Alternately, the tubular
body 36 and housing weight 42 can be two separate pieces which are welded or
adhered together.

The cap 14 is selectively secured to the housing 12 proximate the open
first end 38 of the tubular body 36 and substantially encloses the open first end

25 38. The cap 14 can be secured to the tubular body 36 in a number of aiternate
ways. For example, an interior surface 46 of the tubular body can include a
housing fastener 48, i.e., an internally threaded surface proximate the open first

end 38 of the tubular body and the cap 14 can include a corresponding and
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testing. The selective attachnment of the sanple chanbers 16 can be

acconpl i shwd ggmamgnunber of alternate ways. For exanpl e, asg,?i%kgi.lnlﬁhgure
1, 20 each sanpl e chanber 16 includes a chanber receiver , 1.e.;an

externally t hreaded surface for attachnment to one of the chanber
fasteners 18 as detailed bel ow. Alternately, each chanber receiver 58
can i ncl udenating cagfastéder 50 eadedexternaliyuthreaded sutfacholmbhi® embtemehher
nmeans for %iéachi

ng, t he sanpl e chanber 16 o the chanber receivers 58.
B (R aRare SRR 126 Giaraly thiaged SuAce age dmutal | y
hol | ow, cyhi | n i1 : t ; S nber
I ncl udes gbf%ﬁ% ?%a%l%%@%0§ﬁ€g%ﬁgg rrﬁéttaéﬁa“rg)ggmids'ﬁg@g&t W‘?ﬁ%ﬂgs
| ong thréadbd Wurfacéband e sap Ifasienee 58 colld inbladendro ditermilys firaaged t he

Figures, the . WD 98/ 02724 .
PCT/ US97/ 184d8ce for selectivglyaitaching the:gar 18dodheRusiggntR-e chanbers 16 are

substantially p I W . : e tel one
or nore of the ?g‘%p‘%ﬂ? 1c ang'grs sth?Lé:hgmh%qh%%ﬁf‘gr%)gg'(}ﬁgErgéggoxh%hé’ﬂ?%ﬁté?ger
sanpl e chaghenhératachbnB80) Aedhdwh in the Fijory, thelicapl14xes bef sas@nphnyg he
sanpl e chanbers 16 coul d be substantiall coaxl al . However, this would

5
conpl i cat erghkcylingkigal sharsf and haveo P éﬂ, arottom 54, gaeda sidenswifeces 566
secureq t of MR 2BSREEHEERO5 4. e exgmaly threadty SMERiSL O Sictinusus <

fast engy l&sﬁag@mdv@ydétshﬁabefss%r%efca |y pRiXh&te the bottohpgRers 16 to the
cap 14 and the nunber of the chanber fasteners 18 is equal 10 to the

nunber of sanpl €hehsamplesch@mbars dbneecsive andirelgire the Hiuidesampkt @2 for
18 could retain multiple | e, chanbers 16 or, ltipgle ch er .fasteners
1o “ ¢ UL oG, el HER Sailerthafiber 16 & & S8 e hizh
enbodi ment o FN &R st k0 i i f wBagiagr 'S This is 18-
In this en(t:)odi mﬁté?u%@@cgﬁ Egﬁ? dbdgmﬁgagaisﬁ omtﬁi gurgssaﬁéfee??e c f%{rsrblesr 15

f ast ener s préferred dgingeothedivid sanipetIhdoepmott daviedn B2 transtairesk te adsther
downwgr.dl y . fromthe. bottom54 of the cap 14. The fast.ener projection
62 1 narude@apes g Bnaleie TR gReris et ehiabes fosbitanaigion i o4

i ncl udes one cheadesamprt @RfhbdB16 is preferdbly adblbdthvanakionddieaieshs yaf ace
for selectively retaining one of the sanple chanbers 16. 20

Al t er nat el Sp thapthe sampie chaabir dGadarebe raadibheamaedibaimothieesampiendiovfatual

tubul ar prgjectio not ,shown)_ and/ or .ea chanmber fast ener could

i ncl ude argglstmg_ eQFEFr n%ﬁf?%wtanraé%&g‘m%r?gg@e( r?gfnpé%og\yh r_ngers can pg,

ease of nmatbaRlidhed®h atMnisaibildteansteohapierof agdmprl ashowaih Bryure 1,

manuf actured as an integral unit. Alternately, the chanber fasteners 18 can

be 20 each sample chamber 16 includes a chamber receiver 58, i.e.,, an externally
threaded surface for attachment to one of the chamber fasteners 18 as detailed
below. Alternately, each chamber receiver 58 can include an internally threaded
surface (not shown) or some other means for attaching the sample chamber 16
to the chamber receivers 58.

25 Each of the sample chambers 16 shown in Figure 1 is substantially

hollow, cylindrical and shaped similar to a test tube. Each sampie chamber
includes a longitudinal axis 60. Each sample chamber is about 4.0 inches fong

and about 0.75 inches in diameter. In the embodiment shown in the Figures, the
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25 welded or adhered to the cap 14 in a way that is know by those skilled
in the art. WO98/02724 The inlet 20 is in fluid comunicati on RETVESITIELI28
separate sanpl e chanbers 16 and allows for substantially sinmultaneous
flow of the fluid sanple 32 into the di stinct sarrpl e chanbers 16.

Typically, the jnlet 20 luralit f inlet
9%%272 4y long{tudmal axes %0 ofpthg sar}xp% &ar}lbers 1& are substanuaﬂgcﬂa(ggp} Mher 28

whi ch ext endyyfuiuofh i Bho O, IREFAAIERR A bR hdfe 60theldapflé ShARIELY 167

single t and be 1 n
conmuni cat i crould t be t disposedowighin a lamnptmplmrdbmnbem(rmi shown) hand ot

I ntet tube could extend through t
comuni cat i gﬁ”%‘f‘ﬁn% §?‘%I°é SONR| t@ﬁagg@plelghambgrs 1%° COUIFnL?h%‘m'h‘ent

shown | nst e o chiowelee | LWl dfhaftete :héeﬂstap: afibn and relliRaP o HHE"

I nl et tube extends t roug e cap to one sa

Each inl et tsabepie chbmbess aa froop éhie chhmbeemlstéﬁema:h extends ahove the top
52 of t he cap 14 and a |lower inlet end c? whj ch ext ends bel ow t he
bott om 54 of the The Chaf@ﬁﬁ" fasteners 19 e sa0uEd dpdhedadiom SdsohBrucapid.

i nch above t f r sed
i nsi de one J}iﬁ éﬁ‘egs%%c cﬁ%ﬁ?}%rgg%ﬁé‘ﬁerl“’la g&%ﬁ rar‘%%h%ts ?ﬁg (?'g\t/&aér gﬂfng
end 70 ext e@damwuenb ithé tip 119 &nd tearh@mber of théoohambeﬁ%soéne?@qfa B
chanmber 16 to ensure smooth flow of fluid sanple 32 into the sanple

chanber1@6. to the number of mample whambaisd 6. s Allamataly. ansinglec ichaswesfastener

Clbe. nt naBsdlisPRlaR? iy it el 15 22 LR cHlBHPfanefenct e,

i nsi de di amgbeld refaidRosihgle- shéfplethaesber 16. Accordingly, the inlet opening
74 has an inlet cross- sectlonal area of about 0.012 square inches to

i nsure sl ow, smoahﬁ emmﬂrmnéfséom i, thenigurrs nsluflesnibres chambe@ffaeraohrmf

the inlet ty u

chanbers 161 “EiRbAMetunt 2 Beu i YBhes PATTERRLES 5551 fudney de.
di anet ers fastérié"rs el@C@rel dikgdsdd/Pea ¢adteMas Prdjdctinl @3vwhedh éxt@hfifsﬁfo@iﬂwéralye
flowinto the separate sanpl e chanbers 16. The exhaust 22

vents the sHA @ediriitiesd alcthercacdf. eliefastengrorigiection 62 cledgs a4cross-
Pr ef bly, 2 ,al t 2 | ui d
S ORI SR NPT o ST

det ai | ed abiowean internally thredbéd estrcst fot2salattivedy irefireng rdrat of nha W@r of

al ternate ways. For exanpl e, the exhaust 22 can be a single tube which
ext ends thr Pefs Wchaust
-10- 59 Alternately, for example, each chamber fastener 18 could be an individual

tubular projection {(not shawn) and/or each chamber fastener 18 could include an
externally threaded surface (not shown).
For ease of manufacturing, the cap 14 and chamber fasteners 18 can be
manufactured as an integral unit. Alternately, the chamber fasteners 18 can be
25 welded or adhered to the cap 14 in a way that is know by those skilled in the art.
The inlet 20 is in fluid communication with the separate sample chambers
16 and allows for substantially simultaneous flow of the fluid sample 32 into the

distinct sample chambers 16. Typically, the inlet 20 is a plurality of inlet tubes

-9-



WD 98/ 02724

PCT/ US97/ 13438802724 cap aperture 80 in the cap 14. Alter ﬁjé? 12§
exhaust 22 can be a separate tube (not shown) for ventlgz SaiH npl e
chanmber 16. However, this would i ncrease the cost of manufacturing of
t he sanpl er 10. In the enbodi ment shown in the Figures, the
exhaust 22 wisich eitemd ¢hroufh aﬂbehaaptapteumg\/smh theapdes AlteHRilely %Xélﬁgﬁet
end 82 whi ch extends about i nches above the top 52 o t he“cap

14 and a | det tm&’@@tSW)@%ﬁﬁlﬁ and be '@&H'%‘Z@r@ﬁwnﬂ@t'@ﬂ/ Wikl Wotor anored of
the cap 14. T#ﬁr S4B r@rlﬂ%acfr\éa‘ﬂﬁ%t tube, cd 8'&?&% Woﬁéﬁgﬁ%tqqﬁ, t he

openi ng 86 or ventlng the sa e enbo

Fi gures, t el andaesh fmweoﬂnamrﬂasandmwleacbm@etwmmé ohaentier@6250 10 inches.
Accor di ngl Yy, the exhaust opem ng 86 has an exhaust cross-secti onal
area of Sabout 0.103h8fmEPedimeahsbown in the Figures, thejinjet gdineludes thressiniett o

the inlet e reat.er an
the prossutdoay FREnATREHLR Behfs yauEh PRERR L ingg poe S Erdfiser 16
fluid sanplgach2niiduss Molidesas ugbéﬁhﬁéﬂérﬁi 68 wHich efeRdatabble thehsh 59Fzﬁm ng
74 15 and the exhaust opening t he vari abl es which determ ne whether a

pressure the cagi 14 andm |1M9fem'eit@d350vwblﬁht¢iéemﬁ belaypthe hgttgm 54hc¢bftthe
exhaust opem

surface an&§3Phe" a?@ﬁ ‘{ﬂpe{ﬁ@ebﬁgﬁ sﬁggﬁé”ds Goout 8fe ?’?\Cﬁ} ﬂ@ ‘éﬁw&’@ld %g? alﬁlﬁ in

the Figyir egapar TheUbwer idibeefdtroak g}bcﬁée% inside ofé ¥ ¢nd B8 Rhafmieryst
end 82 extends farther above the top of the cap 14 20 th does the

upper inl eftéendyebsrabiy. the !mwbnrﬂetj endl €0 extends sudistantially atloeaschambeof

cr oss- sect PRI 72 of éaBhaRible cRameer dffi Hieush Sriobin Tow o huighsarenie 32 ow

port 24 al |r%\qhég5n-;pl|éjbﬁ|a§,ggphg 32 fromthe sanpl e chanbers 16 to
overflow flow into the housing 12. The overfl ow port 24 can be located in

25 the cap 14, Hachealeh tebeps @nobarznd itledes antihiet opaningr 74 dot aflewingl 8.
I the e oL TRAL D el it WS ol RV Gy S
PCT/ us97/ 1&:132&igures, each inlet tube has an inside diameter of about 0.125 inches.
Accordingly, the inlet opening 74 has an inlet cross-sectional area of about
0.012 square inches to insure slow, smooth flow. Preferably, the inside diameter
of each of the inlet tubes is substantially equal so that the separate sample
20 chambers 16 fill at substantially the same rate. Alternatively, the inside diameter
for each inlet tube can vary to allow for a different rate of flow into the separate
sample chambers 16.
The exhaust 22 vents the sample chambers 16 and can extend through
the cap 14. Preferably, the exhaust 22 also vents the housing 12 to allow for
25  fluid sample 32 from the sample chambers 16 to overflow into the housing 12 as
detailed above.
The exhaust 22 can be implemented in a number of alternate ways. For

example, the exhaust 22 can be a single tube which extends through an exhaust

-10-



The housing seal 26 substantially seals an interface 88 forned between

the cap 14 ampb ddax78pusi ng 12 and inhibits the flow of fluid f,d.,t@,gg,” 128
i nterface 88. The housing seal 26 is particularly useful when H ud

sanpl es 32 are needed at a predeterm ned depth or below a free
floating fluid | ayer to prevent unwanted 5 flowinto the sanpler 10

whi ch can adveisapygrtefd 80tintthe ddp ear i Aitewiatdipetfd ekisaust 22 cémﬁé @ $eparate
Referri ng to Figure 1, the housing seal 26 can conprise a bevel ed

surface 90 ditupesiaet ishownd fer ventng feash sample chambep 161 lawever, this would

e s o R BBy (0%
substantial l'y fl uijg-{HedBinbeRfheMORoWREIF Me IFglfes, the eﬁ%fi}é'iefbt@ Q%ﬁé@g

12. The bevel ed surface 90 i s positioned betweén the cap f ast ener
and the top Exhabist hebe ahid. md?hdemarcmﬂpelreenhaaxlst rannigazwvhnsh extends about

I ti d ab the h f ast | et | 28
Cor ect fvel y SRLPBIRGek SheURIndig o7 of K2 AP I e iwa? exhlsiadd B wiicy

fluid L1 oht BAAEnABRIGR Y Battd@daol e & a. i bRl widaticadalie: bR!

pr edet er ni neihaegehaarekhaaseopeningras gir werftlmgethélsmnplamm Uhthéearpbodiridmeut
collecting fl F'i din lbhe sa | e chanberslq@ Thus a | e chanbers 16 do
not fill untSNOWRLN ﬁp'f'GP S the fphasst %Bé?r%' eien&d ahost 10.250

200 In e oMSREeAeoii), 1% Kahals JE6h, 99 “fa% %ﬁ‘ees"ﬂéﬁé%“?%&%&m e

sized to aremugdalyodtl(l Oﬁ\squatmmcbaser inlet end 68 with an encl osed end
93 for sealing th 20. Al ter na el inlet seal 28 could be a
pl ug (not shown) Eftﬂ%&aw%??ﬂows mﬁq]m@%f %319 e@éﬁurerﬁtet@edp@i.qwgnm
25 e

can be attacﬁggga’e&gto g’relé]; rseggsﬁ% YO 'tngt eérgﬁrﬁocvéat’%;#jgﬁﬂy 6F

inlet seal 2theffiichsample 3Rednd gutwny are sabsmntub&y shimﬂme atthe rdeheperiing 74
desired depth. The inlet seals 28 c renoved at different depths
to acquil®e faRd dhesxhRes opening 86 Hée H?f'ﬁ@'ﬁ@rf‘t’h’%ﬂqﬁ%’m'”e whether a pressure

P%:‘ZI'/ USQ?llll%'gere’WQl eR(sL héfveen the intet opening 74 and the exhaust opening 86 are
the head, i.e., the distance below a liquid surface and the area of the opening.
in the embodiment shown in the Figures, a pressure differential exists
since the upper exhaust end 82 extends farther above the top 52 of the cap 14
20  than does the upper inlet ends 68 and the combined inlet cross-sectional areas
of the inlet openings 74 are substantially equal to the exhaust cross-sectional
area of exhaust opening 86.
The overflow port 24 allows for fluid sample 32 from the sampie chambers
16 to averflow flow into the housing 12. The overflow port 24 can be located in
25 the cap 14, in each sample chamber 16 or in the chamber fasteners 18. In the
embodiment shown in the figures, the overflow port 24 is an aperture in the

chamber fasteners 18.

-11-



For exanple one inlet seal 28 could be renoved at a depth of ten feet while

a SQEPolahiyY et seal 28 could be renoved at a depth ofP T}gﬁ %1 E%et.
The attacher 30 is substantially rigid and is fixedly and rigér~ %}‘ A% ed
to "the top 52 of the cap. The attacher 30 extends upwardly away from

the top 52 of 5 the cap 14. Preferably, a distal end 96 of the attacher

30 extends at | ghethassifgrseal 26 sutlstastidiipesdz0p adAnfafateecss fhened PRiwesHaust
end 82 to protect the, inlet 20 and exhaust 22. As shown in the

Fi gures, tHte gapaddhapd doe bansing B2 aadi ighibitsthedlow of fluishabthe buerfate 88. i s

secured to t o t e ' . f cap. , 10
A sanpl er Iﬁ%n@ﬁgﬁg 1%(%“ ?ggécﬁéﬁ‘z&'%ﬁy Pgemgﬁaﬂq‘{o@%‘aﬁ%%% T Q?Prfge%?t
| owering tAgpredatdriiindd dthhCQf belw ar fréd ttRktifg. fluid ®ayer80siedBht Bhivénted
vertical. Further, the attacher 30 provides a hook for retrieving the

sanpl e 10flpw inke the sampjanIPewhichn pastadversely nefteat thanistegriyi efethea flsicppor t
so that a éé’rpi I %Qot shown) can be used to manipul ate the sanpler 10,
renove the cagel ‘and 15 renove the sanple chanbers 16 in a hazardous

environnent.  Referring to FigursanpltRe CROWEIAG 052l 096 Catth Renipridd ia”%ev%féf !
chain, wire or fishing Iine which is raised and | owered manual l'y or
wi th a notafact9dispayed it Hiesigs syrface 56 of ke cappleandrmeiccomfickntigr t he
not or i ncl udes..a nitorin eyice_so that the, ate in which the
sarpl er 101G 92dndReciar Bafll 46" T HRG e Ierantieising: P Y dorcar Bannsime
moni ¢ 9oed (168 sEAgbe Ud Bflon LHRMAMIaR MalRML SBI] AREHI MY (4P3aNRVI N0

the distance printed thereon can be use conjunctiron w I'me pirece

to mosecuoed thdodeingnt 2.adtheabewried surfabe Saisppesitidiled between the caphe

rate at ich the sanp]er 10 is_raised or wered varies according to

the di ne\é\gﬁﬁwgeéf5qs@gp‘£§?ﬁalt€9 f% Cﬂn@’et ﬁépf+‘gi d[rgﬁpﬁl"‘ip'ﬁf@fe'ﬁéﬁf' BRSUBRviSL er

wth 2 5 ; | rate of about twenty feet per
iRIPASS VP FRH R @??(’ﬁ%ﬁ f;

m nut e i s adequate. , the housing 12, the cap 14, the
ports and the afltediier séQl 28 gelectivelyadeciofes btiltdstonesbetie iy 20sihaan! ess

steel is resistant to corrosion in harsh . environnents and can be
Feadi 19 cIsuBsEnEy Suid phtiaghion And, substankallyRpiise the flow of fluid into that

Pg' / usa7/ H%t2820' M@/igggzﬁeeaingge lrO \gmth%ziaxgp {a6irnl1%stso st%eee’lc.W er%jt teor n%t ely,
dependi ng psedeteemined depthmaosi tavweredf thrdwegh lauifbes tipating 3Wiid devel enithoat t he
sampler 10,G88ids 1o heCtimple chdmbss' 16,0 Tl e t0Shid BhEbars 16 do
not fill until the sampler 10 reaches the desired predetermined depth.
20 The design of the inlet seal 28 véries according to the design of the inlet
20. In the embodiment shown in the Figure 1, the inlet seal 28 is a tube sized to
snugly fit over the upper inlet end 68 with an enclosed end 83 for sealing the
intet 20. Alternately, the inlet seal 28 could be a plug (not shown) sized to fit
inside and seal each inlet opening 74.
25 A seal connector 94, i.e. string, chain, wire or fishing line can be attached
to the inlet seal 28 to facilitate removal of the inlet seal 28 from the inlet tube
when the sampler 10 reaches the desired depth. The inlet seals 28 can be

removed at different depths to acquire fluid samples 32 from the different depths.
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OPERATI ON 5 An exanpl e of the operation of a sanpler 10 having
features of WWm@98/02724 present invention can best be visualizedprARer11128

reference to Figures 1 and 7. The operation begins with the
decont am nati on of the individual conponents of the sanpler 10 with
steam or sone other nmethod. Next, the sanple chanbers 16 are attached

to the chanbEpr eagmmpgelaletsaasa&muwwe fameovethat a depthtafdendeel awvhiteoa
the tubul ar bo Th ap 14 and tub coop erate to

substanti al | §© %%@6%%‘ 55‘?3%&%@%? efae ¥5ﬁﬁ?@ %’Pgﬁﬁ’i& %e housi ng seal
26 subst ant wablétta%ﬂar sot.B%ubeﬁa«?fnfaﬁ e.gﬁ@ ahat.w&edryh@n& #gidif R

housing 12 to I nhi b flu | ow a Is interfaCe 8
Next, the a thestep(Gfof t@lecnap) Thse atﬁaolwtmextendlaezpm@ly aesa}at«sm thectoRS5Dbf 15

tsngrple)éPaUSt Heipam) by e iabHos Sigta ond 33”%})%? Yheher 38 esfiels allsaetas tae
sanpl er above the tognnectset'.io (f‘ﬂa’ GQ ﬁ%gﬂt & 83 b5 PP&E& f@ofrﬁgpﬁﬁ%n%ﬁd

to the sarrpler o the at

| oweri ng t heexiaust @2. 18si sHowri i’rethe F:gu‘nieel thes aptptyer330 cad be a solid) AtdHed
seals 28 can be attached to the inlet 20 to inhibit the flow of fluid into
the sanpl e cHaRes: Banwhigh is| saaveed denatiachep CRB arsarkires 98oin the thsitPeaf the
dept h. Q\Q%’en the sanpler 10 is lowered to the predeterm ned depth, the
seal connectors 94 are pulled, thereby renoving the inlet seals 28.

Since the upper A samipiéetoemnstiofgoarie commctddan thidattapher 3oxfauaisifgdr82
and the conbined inlet 25 cross-sectional area of the inlet openings 74 is
about the séﬁ‘é‘eaggtmﬁ Q@fmﬁ‘ﬁé 10 in @QH&GL‘tOf&'B@%Q%eé?hoﬁupsma”bf vertigal.
_e)i?fUSt oper#lur}g‘ 'b%%%é?b pr wcees a hook for retrieving the sampler 10 if the

PCT/ US97/ 11%28npler connectBPIIOBS br@ald @wdi picviddie assumpdit Gaamher 8 Adbanghdihe
gas 102 in the sanpler 10 begins to vent through the exhaust 22.

Since the i rsh@wnﬂmsbar@s@m |mamigulste dhe samplef HO, Semve Hiakeer 341and
the sanPé € ?Qr%gbg "Re %gmp'l ha%ngersa‘*é ih yhagardotu nvﬂ' ﬁFnLé%t[.' ve fluid flow

The sample connector 100 can be a string, cord, chain, wire or fishing line
which is raised and lowered manually or with a motor (not shown). Preferably,
the sample connector 100 or the motor includes a monitoring device so that the
rate in which the sampler 10 is lowered and raised into the fluid supply 34 can

20 be monitored and/or controlled. For example, a scaled engineering tape having
the distance printed thereon can be used in conjunction with a time piece to
monitor the decent and accent of the sampier 10.

The rate at which the sampler 10 is raised or lowered varies according to

the dimensions of the sampler 10 and the fluid supply 34. For groundwater with
25 the sampler described above, a rate of about twenty feet per minute is adequate.

Optimally, the housing 12, the cap 14, the ports and the attacher 30 are

made of stainless steel, since stainless steel is resistant to corrosion in harsh

environments and can be readily cleaned or steriized. An excellent sampler 10
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5 After the sanpler 10 has been retained at the required depth for
a suffhosBihet i me the sanpler 10 is raised to the surf Jé
required tine to fill t he sanpl e chanbers 16 varies acggf/&(lsg %t%sthe
fluid supply 34 and the sizing of t he conponents of the sanpler 10.
For exanple, for the sanpler 10 described above, about six mnutes is

suf fici ent ¢an wade emadk0 from 321 sté@@lass eawen ng Ahernataly,acpenitng agn 1thd S
renoveéd fromthe housing sanpl e chanbers 16 are renoved

and
fromthe ch‘éﬂfﬁ%‘?s'f‘%t"ér‘\’é@ é‘“@BS“pﬂhé 34, poru | Begamper 10 candbe matmiroral ed

and sent t bﬁ? t sting. Additionally, any fluid
sanpl e 32 %ﬁc oveg |%Oc\8\é¥€[ hﬁ?ﬁ% the overflow ports 24 into the
housi ng 12 can be transferred into a testing container. 15 Next ,

the sanpler is decontam nated and the entire process is repeated.

VWil e the particular sanpler 10 as her @RERAJMINand di scl osed in detail is
fully capabl e of obtaining the objects and providing the advant ages herein
before stated, it is to be understood that it is nerely illustrative of the

Pl o tat Pons ar e A anfe v 86 PREACH of '€ soiRL B0 nBPingL AP otidtieg
her ei n shoyresédanvémagh éan desl Bedisualized withhefeRpesdeFigh@sand 7. The

-15-
PCT/ US97/ 1 ppggation begins with the \gegontamioatipred the:individual components of the

sampler 10 with steam or some other method. Next, the sample chambers 16
are attached to the chamber fasteners 18. Subsequently, the cap 14 is attached
10 to the tubular body 36. The cap 14 and tubular body 36 cooperate to
substantially enclose and protect the sample chambers 16. The housing seal 26
substantially seals the interface 88 between the cap 14 and the housing 12 to

inhibit fluid flow at this interface 88.
Next, the a hose (not shown) is connected to the upper exhaust end 82 of

15 the exhaust 22. Dry nitrogen gas (not shown) is then released into the sampler
10 through the hose for thirty or forty seconds to purge the sampler 10.

After purging is complete, the hose is removed and to the sampler
cannector 98 is attached to the attacher 30 for lowering the sampler 10 into the
fluid supply 34.

20 inlet seals 2B can be attached to the iniet 20 to inhibit the flow of fluid into
the sample chambers 16 until the sampler 10 is lowered to the desired depth.
When the sampler 10 is lowered to the predetermined depth, the seal
connectors 94 are pulled, thereby removing the inlet seals 28. Since the upper
inlet ends 68 are lower than the upper exhaust end 82 and the combined inlet

25 cross-sectional area of the inlet openings 74 is about the same as that of the

exhaust cross-sectional area of the exhaust opening 86, the fluid sample 32
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1. A sanpler for substantially sinultaneously collecting a fluid
sanple in a0 @H8A724 wo di stinct sanple chanbers, the sanpler eomushwimgs 3

(a) a cap having a bottom (b) at | east one chanber
fastener secured to the bottom of the cap for securing at |east
two of the distinct sanple chanbers to the camd

(c) an |nb§grnsﬁorﬁicewnt@dﬁmﬁam@elmmben$ lmangdﬁs@a&: the sampler 10
and aIIOW|n for. .subs ousflowof the fluid sanple into 9
t he disti nc g’zgﬁp e@k?ﬂ%ﬂ&é t%%ﬁ% npl e chanbers are secured

to the chanber fa&d®ngie inlet tubes are small and R&teérRPILE thekafiphd Bhambers 16,
conprising at |east two chanbe fasteners secured to the bottom of the

cap and at thgasamplecchaamipgre lﬂl@lhﬂ@@aﬂs wilthiittleidisruptive flgiegtfiayer f ast ener

s et L S, S PO e, RT3 DR o o o

sﬁbst ant i al §yrfitighhinte ﬁ'lédsaxﬂ?ié#(*{ﬁlsardtééwtd Wit BaHa@i srh@ndzc,ﬁtmdl Hhgl tbum, nal

3 axes of at least two of the sanple chanbers are substantially paral
when seiher saimple aﬁambﬁfaﬁiﬁe:arf%samdmg to the fiuid supplig 34 arkhthes airpriceof of

laim1 th ch f th
bot tom of (HE CpPaitrs o iee SETFe0s dris e EhiaiiBe Sailer a0 dosstied
chamber fasét%vy' ag@bpg&lmﬁhye@ggﬁrfﬁeﬂqﬁ vMtel he sanpl e chanbers to the

cap.
PCT/ USQ9/ 11128 Upon reaching the surface, theheapahplierembved diom Ihe\,ﬁmmmg ti2e

ieglcﬁt i ﬁ?gp rairffg@'lqaéﬁr%g S trﬁﬁergp%grenreemoagc? ?romwme chfmxggrn%stté]nré}ggrs hre cap.
sample chambers 16 are then sealed and sent to the laboratory for testing.
Additionally, any fluid sample 32 which overflows through the overflow ports 24
into the housing 12 can be transferred into a testing container.
15 Next, the sampler is decontaminated and the entire process is repeated.

While the particular sampler 10 as herein shown and disclosed in detail is
fully capable of obtaining the objects and providing the advantages herein
before stated, it is to be understood that it is merely illustrative of the presently
preferred embodiments of the invention and that no limitations are intended to

20 the details of the construction or design herein shown other than as defined in

the appended claims.
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3 i nl et end which extends above a top of the cap and a |ower inlet end
which is woodigarid Ui d communi cation with one of the sanple en
Sl biey

t he sanpl e chanbers are se er fastener
sanpl er conprises 6 an exhaustﬂm " I ﬁlm the sanpl e chanbers, the
exhaust tube having an upper ekhaust® erfd whi ch extends farther above

the top of the &dmattibataimedisdoes the upper inlet end of each inlet tube.

6. The sanpler of claim5 wherein each inlet tube has an inlet

opening with an inlet cross-sectional area and the exhaust tube has an 3
exhaust opening,wth,an exhaust cross:sectional area, erein, the conbined
inlet cross-sectionaf® SABRIEr rs(qi)é? laj.'ty %Wé'ﬂ?ﬂ%%“g}’ QO%M{!PQ FMBRial
to the  iPXNBHSE W ASNGLEMAE hafititds OtheldiinSisPebRbriSiRgHi N9

7. The sanpl er of cl a?nm 5 co@rpr.i sing a substa‘ﬁt i gﬁﬁb I‘IH i d attacher

for attlachnent to a &inpl arcapdraving abotiemyr ai si ng and | owering the sanpler,

3 the attacher is syQlstanijal ri,4i r to t op, of the, cap,
the attacher i nc desag’e&sgﬁgg (lé'%tﬁ'%%i '%%?935‘(’? %ﬁ&greéj;&/&'e?n@&?%moﬁ’et he
cap at |east ascdmforasecuringt &teledlBPRY0 eK il BistinBtlsample chambers tPthe ¢ ;Eje
sanpler of claim 1 conprising a housing selectively secured to the

cap, tMe housi n@%nd cap cooperating to substantially enclose 3 the sanple

chanmbers when the s |l e a I : N nber f ast ener

and a housing seal f$ su Qt@%ﬁ i'i|fftfy’§i°f9ﬁ'ﬁ"'éﬁ‘f*ﬁég? h@ﬁ} ?’E%SG%‘R'?&'E'@B% e

at an i nt erf aceaddaffedirge foresubstdrtidigusimgtanedus Howcapthe fluid sample into

17 . PCT/ US97/ 11128
9 the distinct sample chambers when the sample chambers are secured to

the chamber fastener.

2. The sampler of claim 1 comprising at least two chamber fasteners
secured to the bottom of the cap and at least two sample chambers, wherein,
3 each chamber fastener selectively retains one of the sample chambers to the

cap.

3. The sampler of claim 2 wherein each of the sample chambers is
substantially tubular and includes a longitudinal axis and the longitudinal axes of
3 atleast two of the sample chambers are substantially parallel when secured to

the chamber fasteners.

4. The sampler of claim 1 comprising at least three chamber fasteners

secured to the bottom of the cap and at least three sample chambers, wherein,

3 each chamber fastener selectively secures one of the sample chambers to the
cap.

THIS SHEET HAS BEEN
REPLACED

heet Has Been Replaced
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9. The sanpler of claim8 wherein (i) the chanber fastener I ncl udes
at | east one WO@MIWW port which allows for the overflow of fl wic8mysd711128

sanpl e when at | east one of the uns substantially filled
wth fluid sanple and (ii) ﬂmﬂmlltm If*mablefor retaining the
overflow of fluid sanpl e. £0. * The sanpler of claim1

conprising an inlet seal for selectively . and substantially inhibiting

the flow of fluid sanple into at |east one of the 3 distinct sanple
chanber s. 5. The sampiemel slaimol whgnest thednlat compdisesnal faish tab

| east one Sarmggubefsovrt%ﬁ’m?énd tthrr‘c?uq':ﬁ"w d@ép.cé#’ﬂ?{ mft—%rfgbe fhcluding a%%‘?f%‘?'dﬁfet

a housing suit recelving a
i ncl udi ng3 a sodsmanmeadter}dst mbmueaa top abf tha‘capgamaotpwer inletsgndewtlich is in fluid

and an opposed secon

af Eous pq wel %_\ht at thached proxi mate 6
to the seconfBWHHFa %Wtﬁﬁtﬁ‘ﬁaq thg gmple chambers when the sgymplg cagpbers are
sel ectivel y g¢areles e b b E@Pﬁﬁ@né&h'aﬁ{ﬂt sappler c&ﬁ'ﬁﬁ%@?h%iﬁéu%?%@eses

t he open first end, aving a top an
(c) at I6easwhm1ievemsnﬂhersairaplteedmmbe:s,lrtbd exhaust tubg havingfan upper exhaushe

cap for securi | east sa nber o the c

(d) at Ieast® i ?%Fé?"?ﬁgﬁ%%agg)ﬂ}’en@eﬁﬂPcﬂﬁé e cRa "ﬂ%bg%%lzhe upper inlet end
bott om of t hgf &adh ing@qhbénl et tube including an upper inlet end which
extends above the top of the cap and a lower inlet end in fluid 15

conmuni cation with one of the sanple chanbers when the sanple

chanber is securqu' i,he chanber fastene (e)
exhaust tube whi c® ventRe 3amiigsofoplaigk SIM@%@HpFéCHS"'et tube h@ﬁaﬁbeﬁ‘éet

when the sa E@Wﬁ?%n inlet &l §§e%f? é(] ar%ﬁ %f‘?c?rthe each exhaust A6hENEA @t[]ﬁe

exhaust tube g an upper ex aus ten
top of cap; emaust opening with an exhaust cross-sectlonal area, ia&erein, the combined

inlet cross-sectional areas of the inlet openings are substantially equal to the

exhaust cross-sectional area of the exhaust opening.

7. The sampler of claim 5 comprising a substantially rigid attacher for
attachment to a sampler connector for raising and lowering the sampler, the

3 altacher is substantially, rigidly secured to the top of the cap, the attacher
inciudes a distal end which extends above the top of the cap at least as far as

the upper exhaust end.

8. The sampler of claim 1 comprising a housing selectively secured to

the cap, the housing and cap cooperating to substantially enclose the sample

3 chambers when the sample chambers are secured to the chamber fastener and
a housing seal for substantially inhibiting the flow of fluid sample at an interface

formed between the housing and the cap.
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21 (f) a substantially rigid, attacher suitable for
attachnment we 9802724 sarrpl er connector for raising an ovverl nge t he

sanpl er, the attacher M'NM m ntially, rigid 9 Tadlird

the top of the cap, the attacher 7 /%ﬂ? a distal end which

ext ends above the top of the cap, whéretn,s the distal end of

the attacher extends at |east as far above the top of the cap
as does the upper exhaust end. 12. The sanpler of claiml1l
conprising at | &ast (e shrepliencf ciainp8avherein omammmamecmaaénémﬁ&l@d&@p

dt I b h | et tube b t th
one of t hoalisast OTRrafRRInY RrEwald %Icnéé 1 & overtom& duid BAPIG when ancous

fl ow of3 t hgagf I
130" R S anuiiey BHE GNP B Saeft 5 SOtaRly Blod with FORTRTRIS ppd i)
chamber, t e Reugingis suitgire mrrrglammg the overflow of ﬂund(a)nplea housi ng suitable
for receiving a fluid sanple, the housi ng i ncluding a
substantially tubular body having an open first end and an

opposed second d a j h

t he second end g? th{gH Wéﬂ @%‘3%5 héeo'ﬁgj ﬁg%ﬁ)ﬁdé; ré%&h%?}gﬁtb"ea‘y ang '
housi ng i MMﬁaAiyt irmhe’mmgi tlsaulﬂbacef fividxsampke iMe dtilesst emsl cAnBeddistinct
C|rcunferent| rin ositioned above the internally threaded surface;
(b) & cajfiTuR Iee‘%ﬂq f§- attached to the housi ng which

substantially encl oses the open first end, the cap having a top, a
bottom and a side surface having an externally t hreaded surface 12
proxi mate the bottom of the cap which corresponds with and nates

with the housing internally threaded surface to selectively secure the
cap to the housing, the side surface also having a bevel ed surface 15
di sposed between the externally threaded surface and the top of the
cap; 19
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(c) at least one chanber fastener secured to the bottom of 18 t he
cap for secuwiOrf§/0arz4l east one sanpl e chanber to the cap PCT/US97/11128

(d) at least one inlet tube ext il mﬁ ﬂ: ﬂ e top and
bottom of the cap, each inlet tu ﬁ II I"ﬂ HM“II pper inlet end which 21
extends above the top of the cap and“a tower Sinl*et end in fluid

communi cation with one sanpl e chanber, when the sanpl e chanber
is secured to the chanber fastener; 24 an exhaust tube

which vents at |edst dhesasapigr dor collecting a é‘H&?’rt?é‘lmR/{ﬁéﬁ ghdeaginpre sampiser
upperexhaudt é*‘%mﬂ@%a'ﬁéﬁampﬂawg- e ove the top of cap: and o o
(f) a housing seal faj med hyusihg suitabientdri mebmbgvaefmfd h;ample the housing

S0 T e ¢ indligRGr e s Eaiﬁ%ﬂidgﬁ“&ﬁqﬂ Py R0 e Bist R asean”
tubul ar HBQQ&! s@&@n? d a housmg weighkOattach® %?5‘3 ?5 tﬁéa' m

13 conprising an inlet seal ectlve and substa
i nhi bitiég the flseaond ehdmfdhesmmllabmd)q at | east one inlet tube.

CBoer ™ he shopt 5o B bbby B o e hig5he R By
suitable for receh¥iogs thd bgbAl fibstBNE thé B&p having a top and a bottom:
9 (c) at least one chamber fastener secured to the bottom of the
cap for securing at least one sample chamber to the cap;
(d}  atleast one inlet tube extending through the top and bottom
12 of the cap, each inlet tube including an upper inlet end which extends
above the top of the cap and a lower inliet end in fluid communication with
one of the sample chambers, when the sample chamber is secured to the
15 chamber fastener;
(e) an exhaust tube which vents at least one of the sample

chambers when the sample chamber is secured to the chamber fastener,

18 the exhaust tube having an upper exhaust end which extends above the
top of cap; and

(f a substantially rigid, attacher suitable for attachment to a

21 sampler connector for raising and lowering the sampler, the attacher

being substantially, rigidly secured to the top of the cap, the attacher
having a distal end which extends above the top of the cap, wherein, the
24 distal end of the attacher extends at least as far above the top of the cap

as does the upper exhaust end.

This Sheet Has Bee

T




housi ng i ncluding a substantially tubular body having an open first end
and an oppesazds/sagond end and a wei ght attached proxi mate tOP(t:ﬂFrs

_ 97/ﬁ12ﬁ
actacned to the nousing wicn | IMMISMBAING! 1y Soci'Sses the’ open
f26r5t end, the cap having a top ?(r:\;j aatgl east onebg}];%ner fastener secured

to thé bottom of the cap for securing at |east one sanple
chamber to the ddp; The sampler of claim 11 gpmprising at igast ywof distinet sk

Cube | not ubitAER bRRubERaTE cansad gvg inet 67 Balh i S5BR neifS Sn e
fluid comugimedinicdtion With @i of tHidsample chambers and allowsiigideEabstwhfny he
sanpl e chanbers are 'secured to the chanber o fast ener;

(e) an exfgugtanegye figm efithediwid sample e thpdisgnck sranplargilagbers.

chanbers when the sanple chanbers are secured to the chanber ,
fastener; and () a plurality of inlet seals, each

inlet seal for sglechi ¥ahWierbr collecting™s MHESIAIEH! %t 18QtPbhe "G hpR T oW
of fluid sanple at the upper inlet
chamber, the sampler comprising:

3 (@)  a housing suitable for receiving a fluid sample, the housing
including a substantially tubular body having an open first end and an
opposed second end and a housing weight attached proximate to the

6 second end of the tubular body;

(b)  acap selectively attached to the housing which substantially
encloses the open first end, the cap having a top and a bottom;

9 (c) at ieast one chamber fastener secured to the bottom of the
cap for securing at least one sample chamber to the cap;

(d)  atleast one inlet tube extending through the top and bottom
12 of the cap, each inlet tube including an upper inlet end which extends
above the top of the cap and a lower inlet end in fluid communication with
one of the sample chambers, when the sampie chamber is secured to the
15 chamber fastener;
(e) an exhaust tube which vents at least one of the sample
chambers when the sample chamber is secured to the chamber fastener,
18 the exhaust tube having an upper exhaust end which extends above the
top of cap; and
{f) a housing seal for substantially inhibiting the flow of filuid

21 sample at an interface formed between the tubular body and the cap.
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end of one inlet tube. The sanpler of claim16 wherein

17.
each inlet seavoegpmises a tuget"m | sed end WhpghaR944QS€S
t he upper inlet end of one of the ” ﬁmgﬂ 7 a seal connector
whi ch connects to the enclosed end to" alflow ® s the inlet seal to be

selectively renmoved fromthe inlet tube. 19. A sanpler
conpri si ng: (a) a housing suitable for receiving a
fluid sanple, the 3 housi ng i ncluding a substantially tubul ar body

having a housing 14. The sampiar ofatlaymt H3 evthrdirs (if the dublilapdxstly otodambe
an open, first end of t he, tubul ar ho nd a housi ng wei ght

atta(F:)hed plroxi HEHG B‘t%rﬁa"% threa.d.ed 5”6‘68%&38*'5’&@8%?3@ %\‘Pr{lﬁ‘ilat fﬁH’lﬁ‘%rm;
(b) a cap h%‘ugfﬁbéﬂién@d 8B6ve fHd intérnafl}, trdadeBsudace) aAd Si e cap compriges

surface including a cap externally threaded surface ich correspo

with and nat e side isurface hawinigwrn extesnallyl thyeaded sddace praxiiate: e bottom of the

;i' ectively sgelr Gnldhe c6ABshshd RithCHRl Wates with the housing internally threaded

PCT/ US97/ | Ll 28urface to selectively secure théCdap tdirthe Beuse LipabBESeld taRhée
for receiving a fluid, 12 each sanpl e chanber 1 ncluding a chanber

external | y t heispgsad between the externally threaded surface and thegiop (afr the cap,

Fact oner | ncl BRPTAnanEadtcaeldHial by fie ng ByEfa surface idt@fkog SHRLIGHERE

corresponds Whblisingtsam fes substaAntataindibisng ere dolwof fluid sample att thecint@itace

surface for selectjvely securlnq one of the sanple chanbers 18 to
the cap; formed between the dybulanpedy And the £8Bes ext endi ng t hrough the top
and bottom of the cap, each inlet tube being in fluid

comuni cation with one of the 21 sanpl e chanbers;

(f) an exhaust tups extredafipiélsiRisimh 1 BeohpRistitfa®riiédBarfor selectively and
substantially inhibiting the flow of fluid sample into at least one of the inlet tubes.
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the cap, the exhaust tube venting t he housing and the three sanple 24
chambers; wo 98/02724 a overfl ﬂ port all ow ng fq,r 7}151‘395f er

L

g seal for substantlally

inhibiting the flow of fluid * sanple at an interface forned
bet ween the cap and the tubul ar housi ng. 20. A
sanpler for collecting a fluid sanple in at |east two distinct sanpl e

chanbers, the safpl erA camplesiforycoligeting a fluid samplg a) at deastpomaviangpiad
bottom | east one chanber fastener secured to the

bott om of chamber, the %W'@gﬁgwgf'sg@curl ng at |east two of the distinct

sanpl e ghambers to thg) 6 a housing stBbie for receiving a fluid sample, the housing

22
PCT/ US97/ 11128 including a substantially tubulag)bodyt hpeiagt an wpennfiest enchasdwii ch

end i ch | 51 nOPPAFAE gecond end ang AHRIobl e frosfiats to e eiicend

chamberg when t betsaplutar body; chanbers are secured to t he chanber
fastener; and (d) . an exhaust tube which vents the sanple
chamber s. (b) 212 capeelaativaleatiaehed ie Hebowsing whichgubstastially of
at least two  gngjpses the open first end, the cap having a top and a bottom:

9 (c)  at least one chamber fastener secured to the bottom of the

cap for securing at least one sample chamber to the cap;
(d) at least one inlet tube extending through the top and bottom
12 of the cap, each inlet tube including an upper inlet end which extends
above the top of the cap and a lower inlet end in fluid communication with
one of the sample chambers, when the sample chamber is secured to the
15 chamber fastener;
(e) an exhaust tube which vents at least one of the sample
chambers when the sample chambers are secured to the chamber
18 fastener, the exhaust tube having an upper exhaust end which extends
above the top of cap; and
() an inlet seal for selectively and substantially inhibiting the

21 flow of fluid sample at the upper inlet end of at least one of the tubes.

17.  The sampler of claim 16 wherein the inlet seal comprises a tube
having an enclosed end which encloses the upper inlet end of cne of the inlet
3 tubes and a seal connector which connects to the enclosed end to allow for the

inlet seal to be selectively removed from the inlet tube.
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chanber fasteners secured to the bottontof the cap, wherein, each chanber 3
f ast ener sel 8¥09§8IR4ret ai ns on he sa Ie chanbers to thePGE@B9W1u28
22. The sanpler of claim 20 mh lﬂﬂﬂl tube has an upper i nl et
end whi ch extends above a top o |nlet opening with an 3
inlet cross-sectional area and the exhaust tube has an upper exhaust end
whi ch extends farther above the top of the cap than does the upper inlet

end * of each |nIet tube and an exhau penin th an exhau
cross-sectional 6 '&real NG/fBMEIE],0f t%"biértﬁoﬁw'ﬁ‘ ’l:'fag EH@??@W&S 3bas
of the inlet el U“Qﬁn et seﬁf@sﬁé&ﬂeﬂ%hé'sbﬁs%ﬁhy %@aﬁﬁ?tl@:ﬂ?é{%bes S o

Cross-sectio area o the exhaust openi ng

sanpl er of claim 22 conprising a substantially rigid, attacher sui tabl e
for attachnent to a sanpler connector for raising and 3 |owering the
sanpler, the attacher being substantially, rigidly secured to a top of

the cap, the attacher having a distal end which extends above the top of
the cap, wherein, the distal end of the attacher extends at |east as far
above 6 the top of the cap as does the upper exhaust end.

24. The sanpler of claim20 conprising at |least two inlet seals,
each inlet seal for selectively and substantially inhibiting the flow of
fluid 3 sanple into one of the distinct sanple chanbers.
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19. A sampler comprising:
(a)  a housing suitable for receiving a fluid sample, the housing

including a substantially tubular body having a housing intemauy
threaded surface disposed proximate an open, first end of the tubular
body and a housing weight attached proximate to an opposed second end
of the tubular body;

{b) a cap having (i) a top, (ii) a bottom, and (iii) a side surface
including a cap externally threaded surface which corresponds with and
mates with the housing internally threaded surface to selectively secure
the cap to the housing;

(C) three sample chambers suitable for receiving a fluid, each
sample chamber including a chamber externally threaded surface;

(d) three chamber fasteners secured to the bottom of the cap,
each chamber fastener inctuding a fastener internally threaded surface
which corresponds with and mates with chamber externally threaded
surface for selectively securing one of the sample chambers to the cap;

{e) three inlet tubes extending through the top and bottom of the
cap, each inlet tube being in fluid communication with one of the sample
chambers;

(f) an exhaust tube extending through the top and bottom of the
cap, the exhaust tube venting the housing and the three sample
chambers;

(Q) a overflow port allowing for the transfer of fluid from at
least one of the sample chambers to the housing; and

(h) a housing seal for substantially inhibiting the flow of fluid

sample at an interface formed between the cap and the tubular housing.
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