
(19) United States 

Coleman et al. 

US 20080282814Al 

(12) Patent Application Publication (10) Pub. No.: US 2008/0282814 A1 
(43) Pub. Date: NOV. 20, 2008 

(54) 

(76) 

(21) 

(22) 

(62) 

(60) 

GAS SAMPLING APPARATUS 

Inventors: Dennis Coleman, Champaign, IL 
(US); Todd Coleman, Champaign, 
IL (Us) 

Correspondence Address: 
Michael L. Antoline 
ONE EAST MAIN St., Ste 212 
Champaign, IL 61820 (US) 

Appl. No.: 

Filed: 

12/009,175 

Jan. 17, 2008 

Related US. Application Data 

Division of application No. 10/257,514, ?led on Apr. 
2, 2003, ?led as application No. PCT/US01/08652 on 
Apr. 13, 2001. 

Provisional application No. 60/197,181, ?led on Apr. 
14, 2000. 

Publication Classi?cation 

(51) Int. Cl. 
G01N 1/22 (2006.01) 

(52) us. c1. ................................................... .. 73/863.71 

(57) ABSTRACT 

The object of this invention is to provide a gas sampling 
system capable of taking discreet samples from a continuous 
How of gas or ?uid. Said apparatus offers a frame (1) and 
mounting components in the form of a ?xed chuck (4) and a 
spring-loaded chuck With a sample container (5) mounted 
there between. The sampling container has self-sealing end 
cap valve assemblies (76) that automatically open When the 
sample container (5) communicates With the ?xed chuck (4) 
and the spring loaded chuck (6) and the end cap valve assem 
bly automatically closes When the sample container is 
removed. A value system alloWs the gas How to be directed 
from one sample container to the other alternatively opening 
and closing a gas ?oW path. A sample extraction assembly 
(14) alloWs the ef?cient removal of samples from the sample 
containers. An extension rod pressuriZer (117) in conjunction 
With the end cap value assembly, such as ?rst end cap valve 
assembly (76) alloW the sample to be pressurized to facilitate 
easy sample removal. 
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GAS SAMPLING APPARATUS 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

[0001] This Application claims the bene?t of previously 
?led International Application PCT/US01/08652 Which 
claims the bene?t of previously ?led US. Provisional Appli 
cation Ser. No. 60/197,181. 

FEDERALLY SPONSORED RESEARCH 

[0002] Not applicable. 

SEQUENCE LISTING OR PROGRAM 

[0003] Not applicable. 

BACKGROUND OF THE INVENTION 

[0004] 1. Field of Invention 
[0005] This apparatus relates to the collection, transporta 
tion and analysis of gas samples Which may be required in 
various scienti?c, environmental and resource contexts. 
[0006] 2. Background of the Invention 
[0007] The oil and gas industry provides a suggested con 
text in Which to examine the need for collection, transporta 
tion and analysis of gas samples. In oil and natural gas explo 
ration, drilling, recovery and storage, periodic sampling of 
recovered gases and ?uid are required for subsequent analy 
sis. In the oil industry, “mud” is a colloquial term for a thick 
chemical composition that is pumped into drills as they pen 
etrate the substrate. This “mud” is returned to the surface and 
contains gases that are released from the rock as the drill 
penetrates. Signi?cant data is acquired from the analysis of 
these gases. In the context of natural gas storage, large under 
ground storage deposits are often chemically tagged for later 
identi?cation. This apparatus facilitates the recovery of 
samples from these storage deposits for testing and identi? 
cation of the chemical tag. 
[0008] US. Pat. No. 5,116,330 to Spencer provided for a 
sample extraction system With a sampling container and 
valves. Such a sampling system requires the interruption of 
the ?uid ?oW as sampling containers are exchanged. Further, 
extraction of the sample from the sampling container Was 
accomplished by “bleeding” the cylinder, a technique Which 
relies on gravity and is suitable for ?uids in a liquidrather than 
a gaseous state. Currently used in the industry are gas sample 
bags, Which have the obvious problems of fragility, occupy 
ing a signi?cant volume When being shipped and the inability 
to contain gas or ?uid under any signi?cant pressure. 

BACKGROUND OF THE INVENTION 

Objects and Advantages 

[0009] The present invention provides a gas sampling appa 
ratus in Which continuous or periodic gas samples may be 
isolated in gas sampling containers. The gas sampling con 
tainer associated With this apparatus contains self-sealing 
valves on either end Which open When the sample container is 
positioned in the apparatus and automatically closes When the 
sampling container is removed from the apparatus. In one 
con?guration, the apparatus has tWo gas sampling tubes 
mounted and the gas ?oW Which is to be sampled is directed 
into and out of one gas sampling container and then, by 
operating a valve system, the ?oW to be sampled can then be 
directed through a second sample container. Upon removal 
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from the apparatus, the ?rst sample container self-seals and 
may be transported. An empty container can then take its 
place. When the valve system again is actuated, the gas ?oW 
is re-directed from one sample container to the other. In this 
Way, continuous sampling of a gas ?oW may be achieved. 
Further, mechanisms are provided that facilitate the pres sur 
iZation and removal of gas samples from the sample contain 
ers. 

[0010] This gas sampling apparatus can also ?nd use in any 
industry in Which the continuous sampling of ?oWs of gases 
or ?uids are required. Further, the assembly also has applica 
bility in any industry in Which gas samples need to be trans 
ported in either a pressurized or unpressuriZed state and later 
need to be easily removed for testing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a front elevation vieW of the major com 
ponents of the apparatus. 
[0012] FIG. 2 is a cross sectional diagram ofthe ?oW ofgas 
or ?uid through the left half of the system. 
[0013] FIG. 3 is a cross sectional vieW of the gas ?oW 
through the right half of the system. 
[0014] FIG. 4 is a cross sectional vieW of the sample extrac 
tion assembly. 
[0015] FIG. 5 is a cross sectional vieW of a self-sealing 
chuck. 
[0016] FIG. 6 is a cross sectional vieW of a ?xed chuck. 
[0017] FIG. 7 is a plan vieW of the top of the ?xed chuck. 
[0018] FIG. 8 is a cross sectional vieW of the sampling 
container. 
[0019] FIG. 9 is a perspective vieW of the sample container 
ends. 
[0020] FIG. 10 is a cross sectional vieW of the spring 
loaded chuck With the sample container seated therein. 
[0021] FIG. 11 is a perspective vieW of the apparatus. 
[0022] FIG. 12 is a cross sectional vieW of the plunger 
activated valve. 
[0023] FIG. 13 is a cross sectional vieW of an alternative 
embodiment of a sample container. 
[0024] FIG. 14 is a cross sectional vieW of an extension rod 
pressuriZer. 
[0025] FIG. 15 is a cross sectional vieW of the ?rst end cap 
valve body. 
[0026] FIG. 16 is a vieW of an alternative mechanism 
assuaging the ends of the sampling container. 

COMPONENT LISTING 

[0027] frame 1 
[0028] ?rst three-Way valve 2 
[0029] ?rst ?xed chuck 4 
[0030] ?rst sample container 5 
[0031] ?rst spring-loaded chuck 6 
[0032] ?rst ?exible connector 7 
[0033] ?rst ?exible connector ?tting 7A 
[0034] second ?exible connector 7B 
[0035] second ?exible connector ?tting 7C 
[0036] third ?exible connector 7D 
[0037] third ?exible connector ?tting 7E 
[0038] second three-Way valve 8 
[0039] valve control rod 9 
[0040] ?rst control rod end 9A 
[0041] second control rod end 9B 
[0042] control handle 9C 
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[0043] 
[0044] 
[0045] 
[0046] 
[0047] 
[0048] 
[0049] 
[0050] 
[0051] 
[0052] 
[0053] 
[0054] 
[0055] 
[0056] 
[0057] 
[0058] 
[0059] 
[0060] 
[0061] 
[0062] 
[0063] 
[0064] 
[0065] 
[0066] 
[0067] 
[0068] 
[0069] 
[0070] 
[0071] 
[0072] 
[0073] 
[0074] 
[0075] 
[0076] 
[0077] 
[0078] 
[0079] 
[0080] 
[0081] 
[0082] 
[0083] 
[0084] 
[0085] 
[0086] 
[0087] 
[0088] 
[0089] 
[0090] 
[0091] 
[0092] 
[0093] 
[0094] 
[0095] 
[0096] 
[0097] 
[0098] 
[0099] 
[0100] 
[0101] 
[0102] 
[0103] 
[0104] 
[0105] 
[0106] 

fourth ?exible connector ?tting 10 
fourth ?exible connector 10A 
second spring loaded chuck 11 
second sample container 12 
second ?xed chuck 13 
sample extraction assembly 14 
coupler 15 
coupler body 15A 
central longitudinal bore 15B 
?rst body end 16 
second body end 17 
central bore 18 
small diameter segment 19 
?rst larger diameter segment 20 
?rst lip 21 
?rst largest diameter segment 22 
second lip 23 
second larger diameter segment 24 
third lip 25 
annular bushing 26 
central bore 26A 
bushing retaining cap 27 
?rst seal 28 
second seal 29 
sample release device 30 
stem 31 
?rst stem end 32 
second stem end 33 
septum 34 
septum seat 35 
spring 35A 
septum retaining cap 36 
central conical aperture 36A 
stem retaining screW 37 
stem retaining screW central bore 37A 
threaded portion 38 
cap portion 39 
longitudinal planer segment 40 
?rst planer segment end 41 
second planer segment end 42 
?rst panel 43 
?rst panel ?rst aperture 44A 
?rst panel second aperture 44B 
?rst panel third aperture 44C 
second panel 45 
second panel ?rst aperture 46A 
second panel second aperture 46B 
second panel third aperture 46C 
?rst valve inlet 47 
?rst valve left outlet 48 
?rst valve right outlet 49 
?rst valve ?oW director 50 
passage 51 
?rst passage end 52 
second passage end 53 
second valve outlet 54 
second valve left inlet 55 
second valve right inlet 56 
second valve ?oW directing means 57 
conduit 58 
?rst conduit end 59 
second conduit end 60 
annular body 61 
internally threaded end 62 

[0107] 
[0108] 
[0109] 
[0110] 
[0111] 
[0112] 
[0113] 
[0114] 
[0115] 
[0116] 
[0117] 
[0118] 
[0119] 
[0120] 
[0121] 
[0122] 
[0123] 
[0124] 
[0125] 
[0126] 
[0127] 
[0128] 
[0129] 
[0130] 
[0131] 
[0132] 
[0133] 
[0134] 
[0135] 
[0136] 
[0137] 
[0138] 
[0139] 
[0140] 
[0141] 
[0142] 
[0143] 
[0144] 
[0145] 
[0146] 
[0147] 
[0148] 
[0149] 
[0150] 
[0151] 
[0152] 
[0153] 
[0154] 
[0155] 
[0156] 
[0157] 
[0158] 
[0159] 
[0160] 
[0161] 
[0162] 
[0163] 
[0164] 
[0165] 
[0166] 
[0167] 
[0168] 
[0169] 
[0170] 
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externally threaded end 63 
?rst central bore section 64 
second central bore section 64A 
central bore 65 
seat 66 
plunger depressor 67 
?rst ?nger member 68 
?rst transverse member 69 
air passage aperture 70 
?rst ?exible Washer 71 
?rst ?exible Washer central bore 71A 
?rst annular chamber 72 
second annular chamber end 73 
?rst annular chamber end 74 
?rst end cap 75 
?rst end cap central bore 75A 
?rst self sealing valve 76 
second self sealing valve 76A 
?rst end cap valve body 77 
transverse base 78 
annular section 79 
?rst annular section end 80 
internal threads 80A 
external threads 80B 
second externally threaded annular section end 81 
central bore valve seat section 82 
second end cap 83 
?rst plunger-activated valve 86 
valve body 86A 
plunger 87 
plunger gasket 88 
spring 89 
central cavity 90 
?rst plunger valve body end 91 
central bore 92 
?rst valve body aperture 93A 
second valve body aperture 93B 
second plunger valve body end 94 
central bore 95 
?rst plunger rod support 96 
interior surface 96A 
central bore 97 
?rst plunger rod support aperture 98A 
second plunger rod support aperture 98B 
second plunger rod support 99 
central bore 100 
second plunger rod support ?rst aperture 101A 
second plunger rod support second aperture 101B 
annular space 102 
?rst plunger end 103 
cap 103A 
second plunger end 104 
cap 104A 
conical plunger valve body segment 105 
?rst sWaged edge 106 
?rst opposite notch 107A 
second opposite notch 107B 
end cap exterior 108 
?rst annular chamber end central aperture 109A 
?rst end cap central aperture 109 
valve body central bore 110 
annular rubber ring 111 
Washer 112 
nut 113 
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[0171] cap retaining nut 113A 
[0172] plunger valve body gasket 114 
[0173] spring stop 115 
[0174] a ?rst plunger depressor retaining cap 116 
[0175] ?rst chuck head 117 
[0176] extension rod pressuriZer 117A 
[0177] ?rst pipe 118 
[0178] ?rst pipe ?rst end 118A 
[0179] ?rst pipe second end 118B 
[0180] snap ring 118C 
[0181] spring 118D 
[0182] bolt 119 
[0183] tube 119A 
[0184] lock nut 120 
[0185] ?rst bushing 121 
[0186] ?rst sWage 121A 
[0187] second sWage 121B 
[0188] third sWage 121C 
[0189] fourth sWage 121D 
[0190] plunger depressor 123 
[0191] ?nger member 124 
[0192] transverse member 125 
[0193] stem member 126 
[0194] spring 127 
[0195] seat 128 
[0196] seal 129 
[0197] sample container 130 
[0198] central bore 130A 
[0199] ?rst internally threaded end 131 
[0200] second internally threaded end 132 
[0201] ?rst externally threaded end valve 133 
[0202] second externally threaded end valve 133A 
[0203] ?rst pressure gauge 150 
[0204] second pressure gauge 151 

DETAILED DESCRIPTION OF THE INVENTION 

[0205] FIG. 1. illustrates the major components of the gas 
sampling apparatus. The gas sampling apparatus is given 
structure by its frame 1. The frame is composed of a rigid 
substance, usually metal, and exhibits a longitudinal planer 
segment 40. The frame is further composed of a ?rst planer 
segment end 41 and a second planer segment end 42. A ?rst 
panel 43 emanates from the ?rst planer segment end 41 and is 
oriented at right angles to the planer segment 40. The ?rst 
panel 43 exhibits a plurality of apertures ?rst panel ?rst aper 
ture 44A, ?rst panel second aperture 44B and ?rst panel third 
aperture 44C. A second panel 45 emanates from the second 
planer segment end 42 again at right angles to the planer 
segment 40. The second panel 45 also exhibits a plurality of 
apertures, second panel ?rst aperture 46A, second panel sec 
ond aperture 46B and second panel third aperture 46C, in this 
case three in number, that correspond to and are opposite the 
apertures 44A, 44B and 44C, exhibited by ?rst panel 43. 
Mounted to ?rst panel 43 and through the outermost apertures 
44A and 44C of ?rst panel 43 are ?rst ?xed chuck 4 and 
second ?xed chuck 13. Mounted to second panel 45 and 
Within the outermost apertures 46A and 46C are ?rst spring 
loaded chuck 6 and second spring loaded chuck 11. 
[0206] First spring-loaded chuck 6 and second spring 
loaded chuck 11 as Well as ?rst ?xed chuck 4 and second ?xed 
chuck 13 their associated ?exible connectors and the frame 
provide the mounting apparatus for ?rst sample container 5 
and the substantially similar, second sample container 12. 
Turning for a moment to FIG. 8, it is seen that the ?rst sample 
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container 5 is composed of a ?rst annular chamber 72 exhib 
iting a ?rst annular chamber end 74 and a second annular 
chamber end 73. FIG. 9 shoWs that ?rst annular chamber end 
74 exhibits ?rst sWaged edge 106 With ?rst opposite notch 
107A and second opposite notch 107B. Turning to FIG. 16, an 
alternative means of sWaging the edge is seen. Here the edge 
is sWaged in a plurality of small increments or dimples, ?rst 
sWage 121A, second sWage 121B, third sWage 121C and 
fourth sWage 121D, around the edge’s diameter. This can 
facilitate the insertion of other forms of end cap valves. Tum 
ing noW to FIG. 8, the ?rst sWaged edge 106 of ?rst sample 
container 5 is shoWn disposed Within the ?rst end cap central 
bore 75A of ?rst end cap 75. 

[0207] Disposed through both ?rst annular chamber end 
central aperture 109A and ?rst end cap central aperture 109 is 
?rst self-sealing valve 76. The end caps and nuts ?xing the 
end caps to the self-sealing valves constitute the self-sealing 
valve. 

[0208] Turning noW to FIG. 15, the ?rst end cap valve body 
77 is illustrated Which is one of the components of the ?rst end 
cap valve assembly 76. It is composed of a transverse base 78 
and annular section 79.Annular section 79 exhibits ?rst annu 
lar section end 80 and second externally threaded annular 
section end 81, Which is attached to the transverse base 78. 
Valve body central bore 110 extends through both transverse 
base 78 and the annular section 79. The ?rst annular section 
end 80 exhibits both external threads 80B and internal threads 
80A Within the valve body central bore 110. The valve body 
central bore 110 exhibits a conical narrowing that comprises 
the central bore valve seat section 82. It is here that a ?rst 
plunger-activated valve 86 as seen in FIG. 12, is seated. 
Turning noW to FIG. 12, plunger activated valve 86 is shoWn. 
First plunger activated valve 86 is composed of a valve body 
86A having a central cavity 90. Externally threaded ?rst 
plunger valve body end 91 has a central bore 92 and a plurality 
of apertures, ?rst valve body aperture 93A and second valve 
body aperture 93B that communicate With the central cavity 
90. The second plunger valve body end 94 also exhibits a 
corresponding central bore 95 With an annular space 102 also 
communicating With the central cavity 90. The exterior of the 
valve body 86 exhibits a conical plunger valve body segment 
105. A plunger valve body gasket 114 is seated around the 
conical plunger valve body segment 105 and substantially 
corresponds to the shape of the central bore valve seat section 
82 shoWn in FIG. 15. Within the central cavity 90, ?rst 
plunger rod support 96 has a central bore 97 and a plurality of 
plunger rod support apertures, ?rst plunger rod support aper 
ture 98A and second plunger rod support aperture 98B. The 
?rst plunger rod support is ?xed to the interior Walls of the 
central cavity 90. A second plunger rod support 99 also has a 
central bore 100 and a plurality of apertures second plunger 
rod support ?rst aperture 10A and second plunger rod support 
second aperture 101B. The second plunger rod support 99 is 
also ?xed to the interior Walls of the central cavity 90. Thus 
the central bores of the second plunger valve body end 94, the 
second plunger rod support 99, the ?rst plunger rod support 
96 and the ?rst plunger valve body end 91 all correspond such 
that plunger 87 can be disposed through all. Plunger 87 has a 
?rst plunger end 103 disposed outside central cavity 90 and 
above valve body 86A. First plunger end 103 also exhibits a 
cap 103A that acts as a stop and prevents ?rst plunger end 103 
from fully entering valve body 86A. A second plunger end 
104 is also disposed outside the central cavity 90 and beloW 
valve body 86. Second plunger end 104 exhibits cap 104A 
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Which prevents the second plunger end 104 from fully enter 
ing valve body 86A and also provides an air tight seal against 
plunger gasket 88. Plunger 87 also exhibits spring stop 115 
?xed to plunger 87 betWeen ?rst plunger rod support 96 and 
second plunger rod support 99 but at a point on plunger 87 
Where the spring stop 115 communicates With the interior 
surface 96A of the ?rst plunger rod support 96 When in a 
resting position. The resting position is maintained by spring 
89 disposed over the plunger rod and communicating With 
spring stop 115 and the second plunger rod support 99. Fixed 
to the second plunger end 94 in such a manner as to preclude 
leakage around the plunger 87 is plunger gasket 88. Plunger 
gasket 88 seals the central bore 95 and annular space 102 of 
second plunger valve body end 94 by being held against the 
second plunger valve body end 94 by the pressure exerted by 
spring 89 on spring stop 115. 
NoW returning to FIG. 15, it can be seen that When second 
plunger valve body end 94 of plunger activated valve 86 is 
inserted into ?rst annular section end 80 of ?rst end cap valve 
body 77, externally threaded ?rst plunger valve body end 91 
may be disposed and threadedly mounted Within the internal 
threads 80A of ?rst annular section end 80. Disposition of 
plunger activated valve 86 is to such a depth as to press 
plunger valve body gasket 114 (FIG. 12) ?rmly against cen 
tral bore valve seat section 82 creating a seal. 

[0209] Turning again to FIG. 8, it is seen that an annular 
rubber ring 111 is disposed over the annular section 79 and 
seats on the transverse base 78. Washer 112 is likeWise dis 
posed over the annular section 79 and seats on the annular 
rubber ring 111. Nut 113 is then threaded doWn over the 
second externally threaded annular section end 81 seen in 
FIG. 15. Insertion of the components of the ?rst end cap valve 
stem assembly is facilitated by ?rst opposite notch 107A and 
second opposite notch 107B shoWn in FIG. 9. Once the ?rst 
self sealing valve 76 is Within the ?rst annular chamber 72, 
nut 113 is tightened thereby applying pressure to Washer 112 
Which in turn applies pressure to and expands the annular 
rubber ring 111 such that full diameter contact With the Walls 
of the ?rst annular chamber 72 and a tight seal is achieved. 
The ?rst end cap 75 is then disposed over the ?rst annular 
chamber end 74. Cap retaining nut 1 13A is then disposed over 
annular section 79 and then threaded over second annular 
section end 81 until the nut communicates With the end cap 
exterior 108. The ?rst self sealing valve 76 is then draWn 
toWard the ?rst sWaged edge 106 Which noW retains the end 
cap valve assembly Within ?rst annular chamber 72 and holds 
the end cap in place. The second end cap 83 and second self 
sealing valve 76A are similarly mounted Within the second 
annular chamber end 73. 

[0210] NoW turning to FIG. 6, ?rst ?xed chuck 4 is illus 
trated. First ?xed chuck 4 is composed of an annular body 61 
With externally threaded end 63 and internally threaded end 
62. A central bore exists betWeen them. A ?rst central bore 
section 64 is seen folloWed by larger diameter second central 
bore section 64A. The differences in diameters produce seat 
66. Upon seat 66 rests plunger depressor 67. Plunger depres 
sor 67 has tWo components, a ?rst ?nger member 68 and a ?rst 
transverse member 69. The ?rst transverse member 69 is that 
portion of the plunger depressor 67 Which communicates 
With the seat 66. A ?rst ?exible Washer 71 is disposed over the 
?rst ?nger member 68, ?rst ?nger member disposed Within 
?rst ?exible Washer central bore 71A, such that ?rst ?exible 
Washer 71 rests on externally threaded end 63. HoWever, as 
shoW in FIG. 7, the ?rst transverse member is not a disk but is 
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rectangular in shape such that only a portion of ?rst ?exible 
Washer 71 is in contact With ?rst transverse member 69 thus 
alloWing ?uid or gas to ?oW through ?rst ?exible Washer 71, 
past ?rst transverse member 69 into air passage aperture 70 
and then into ?rst central bore section 64 and beyond. FIG. 6 
shoWs a ?rst plunger depressor retaining cap 116 Which is 
disposed over the externally threaded end 63. It holds ?rst 
?exible Washer 71 in position and thereby retains plunger 
depressor 67. First plunger depressor retaining cap 116 exhib 
its a central bore 65 into Which a ?rst endcap valve assembly 
76 or second endcap valve assembly 76A can be inserted. The 
second ?xed chuck 13 is con?gured substantially similar to 
the ?rst ?xed chuck 4. 

[0211] Con?gured similarly to the ?xed chucks 4 and 13 is 
the ?rst chuck head 117 of the ?rst spring loaded chuck 6 and 
second spring loaded chuck 11 as shoWn in FIG. 10. Disposed 
Within the internally threaded end of ?rst chuck head 117 is 
?rst pipe 118 having ?rst pipe ?rst end 118A and ?rst pipe 
second end 118B. First pipe 118 then extends through ?rst 
bushing 121 With ?rst pipe second end 118B threadedly 
attached to a ?rst ?exible connector ?tting 7A of such a 
diameter as to prevent pipe 118 from being returned through 
bushing 121. Bushing 121 is ?xed Within an outer second 
panel aperture 46C of second panel 45 by snap ring 118C. 
Spring 118D is disposed over pipe 118 and rests betWeen 
chuck head 117 and bushing 121. When chuck head 117 is 
depressed by sample container 5, pipe 118 slides doWnWard 
through bushing 121. As chuck head 117 is depressed, the 
tension in spring 118D is increased alloWing chuck head 117 
to return upWard after pressure is released. Second spring 
loaded chuck 11 is con?gured in a substantially similar fash 
ion being mounted in the second panel ?rst aperture 46A of 
panel 45. 
[0212] It can be seen in FIG. 1 that to insert a sample 
container, for example, sample container 5, the second self 
sealing valve 76A is disposed Within the mouth of spring 
loaded chuck 6. DoWnWard pressure is then applied Where 
upon ?rst spring loaded chuck 6 is pressed doWn and through 
spring loaded chuck ?rst bushing 121. Spring loaded chuck 6 
is able to be depressed a suf?cient distance to alloW the upper 
end of sample container 5 to be positioned under ?xed chuck 
4. DoWnWard pressure on the sample container is then 
released alloWing the ?rst self sealing valve 76 of sample 
container 5 to seat Within ?xed chuck 4. A similar procedure 
is utiliZed to mount the second sample container 12 betWeen 
the second spring loaded chuck 11 and second ?xed chuck 13. 
[0213] At this point, it should be noted that the insertion of 
the end cap valve assemblies into spring loaded chuck 6 and 
?xed chuck 4 causes the ends of the end cap valve assemblies 
to be pressed into and to be pressed against the ?exible Wash 
ers such as the ?rst ?exible Washer 71 as illustrated in FIG. 10. 
This produces a seal. A ?nger member such as ?rst ?nger 
member 68 of plunger depressor 67 Will come in contact With 
a plunger such as plunger 87 of plunger activated valve 86, 
(Seen in FIG. 12) causing the sample container, such as 
sample container 5 to open. This happens on both ends of the 
sample container alloWing gas or ?uid to pass through When 
the sample container is seated in the ?xed and spring loaded 
chucks. 
[0214] Returning to FIG. 1, ?rst three-Way valve 2 is 
mounted to panel 43 betWeen ?rst ?xed 2 chuck 4 and second 
?xed chuck 13. First ?xed chuck 4 is connected to the ?rst 
valve left 3 outlet 48. The second ?xed chuck 13 is connected 
to the ?rst valve right outlet 49. Mounted so as to read pres 
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sure from the ?rst valve inlet 47 is pressure gauge 150. A 
similar con?guration is seen With the second three-Way valve 
8, Which is similarly attached to second panel 45. The ?rst 
spring loaded chuck 6 is connected to the second valve left 
inlet 55. Second spring loaded chuck 11 is further connected 
to second valve right inlet 56. Mounted to communicate and 
to read pressure from second valve outlet 54 is second pres 
sure gauge 151. Since ?rst spring loaded chuck ?rst pipe 118 
may be pressed through ?rst spring loaded chuck ?rst bushing 
121, the ?rst spring loaded chuck 6 is connected to second 
valve left inlet 55 by means of ?rst ?exible connector 7. 
Similarly, second spring loaded chuck 11 is connected to 
second valve right inlet 56 by means of second ?exible con 
nector 10. Valve control rod 9 extends through the second 
panel aperture 46B in second panel 45 and ?rst panel aperture 
44B in ?rst panel 43. Thus control rod 9 communicates simul 
taneously With ?rst three-Way valve 2 and second three-Way 
valve 8. Control handle 9C communicates With control rod 9 
facilitating its rotation. The ?rst three Way valve, second three 
Way valve, control rod and control handle comprise the ?oW 
director. 

[0215] NoW turning to FIG. 2, We ?rst see that control 
handle 9C is oriented toWard ?rst sample container 5. Control 
rod 9 exhibits ?rst control rod end 9A and second control rod 
end 9B. First control handle end 9A is attached to and oper 
ates a ?rst valve ?oW director 50 Which is mounted internally 
in ?rst three-Way valve 2. The ?rst valve ?oW director 50 
exhibits a passage 51 With a ?rst passage end 52 and a second 
passage end 53. When the control handle 9A is oriented 
toWard sample container 5, ?rst passage end 52 aligns With 
?rst valve inlet 47. Simultaneously, the second passage end 
53 aligns With ?rst valve left outlet 48. It can then be seen that 
gas may ?oW into the ?rst valve inlet 47 through ?rst valve 
?oW directing means passage 51, out ?rst valve left outlet 48, 
through second ?exible connector 7C, then through ?rst ?xed 
chuck 4 into sample container 5. Control rod second end 9B 
is similarly connected to second valve ?oW directing means 
57. The second valve ?oW directing means exhibits conduit 
58 Which provides the same function as passage 51 in ?rst 
valve ?oW directing means 50. Conduit 58 exhibits a ?rst 
conduit end 59 and second conduit end 60. Control rod 9 is 
attached to both the ?rst valve ?oW directing means 50 and 
second valve ?oW directing means 57 such that When the ?rst 
valve ?oW directing means 50 is oriented as described above, 
the second valve ?oW directing means 57 is oriented in such 
a Way that ?rst conduit end 59 communicates With second 
valve inlet 55 and second conduit end 60 communicates With 
second valve outlet 54. It can be seen that any gas or ?uid in 
sample container 5 may then ?oW through second spring 
loaded chuck 6 through ?rst ?exible connector 7 into second 
valve left inlet 55 through the second valve ?oW director 
conduit 58 and ?nally out second valve outlet 54. In this 
con?guration, no gas Will ?oW through ?rst valve right outlet 
49, through second sample container 12 or second valve right 
inlet 56. NoW turning to FIG. 3, it can be seen that When 
control handle 9C is directed toWard second sample container 
12, the ?rst valve ?oW directing means 50 is oriented such that 
?rst passage end 52 communicates With ?rst valve inlet 47 
and second passage end 53 is noW oriented With ?rst valve 
right outlet 49. NoW it can be seen that gas may ?oW in ?rst 
valve inlet 47 through ?rst valve ?oW directing means pas 
sage 51 into the ?rst valve right outlet 49 through ?xed chuck 
13 and into second sample container 12. 
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[0216] Again, When control handle 9C is oriented toWards 
second sample container 12, the second valve ?oW directing 
means 57 has its conduit 58 oriented in such a Way that ?rst 
conduit end 59 communicates With second valve inlet 56 and 
second conduit end 60 communicates With second valve right 
outlet 54. NoW it can be seen that ?uid or gas in sample 
container 12 may ?oW through spring loaded chuck 11 then 
through second ?exible connector 7B into second valve inlet 
56 through conduit 58 and into second valve outlet 54. 

[0217] A method of acquiring samples Would be to alloW 
gas to ?oW through sample container 5 and then after having 
mounted sample container 12, orienting the control handle so 
that gas noW ?oWs through sample container 12 and gas ?oW 
is terminated through sample container 5. In this Way, sample 
container 5 may be removed from the system and an empty 
sample container mounted. When su?icient sample has been 
gathered Within sample container 12, the control handle 9C 
Would then again be moved toWard the fresh sample container 
thus occluding gas ?oW through sample container 12 Where 
upon it may be removed from the system. By alternating the 
removal of full sample containers and the replacement With 
empty containers, continuous or periodic samples in a line of 
gas or ?uid ?oW may be obtained. 

[0218] Once the sample container is removed from the gas 
sampling apparatus the ?uid or gas sample must be removed 
from the container. FIG. 4 illustrates the sample extraction 
assembly 14. It is composed of a coupler 15. Coupler 15 
exhibits a coupler body 15A. The coupler body has a central 
longitudinal bore 15B Which allows for ?uid ?oW. The cou 
pler also has an externally threaded ?rst body end 16 and an 
internally threaded second body end 17. The central longitu 
dinal bore 15 B is divided into segments of varying diameters. 
The narroWest diameter is the small diameter segment 19. 
Immediately beloW, is the ?rst larger diameter segment 20. 
The differences in diameter alloW the formation of ?rst lip 21. 
Again beloW, toWard the internally threaded second body end 
17 is the ?rst largest diameter segment 22. The differences in 
diameter again alloW the formation of another lip, second lip 
23. Upon second lip 23 rests a second seal 29 usually in the 
form of a rubber o-ring. This alloWs the internally threaded 
second body end 17 to be disposed over the externally 
threaded end of a ?rst annular section end 80 of an end cap 
valve assembly such as ?rst self sealing valve 76 thus creating 
a seal for gas or ?uid. Returning to the description of the 
central longitudinal bore 15B, We noW have a second larger 
diameter segment 24 above, toWard the externally threaded 
?rst body end 16. The difference in diameter betWeen the 
small diameter segment 19 and a second larger diameter 
segment 24 creates a third lip 25. Disposed Within the second 
larger diameter segment 24 and resting on the third lip 25 is 
?rst seal 28, again seen usually in the form of a rubber o-ring. 
Annular bushing 26 exhibiting a central bore 26A communi 
cates With the Walls of the second larger diameter segment 24 
and is coterminous With the externally threaded ?rst body end 
16. An internally threaded bushing retaining cap 27 having a 
central bore, is disposed over the externally threaded ?rst 
body end 16. The sample release device 30 exhibits stem 31 
Which is partially disposed Within the central bore 18 of 
bushing retaining cap 27, the central bore of the annular 
bushing 26 and the small diameter segment 19 and may slide 
Within. First seal 28 communicates With stem 31 thereby 
preventing the passage of ?uid or gas around the stem. Stem 
31 has a ?rst stem end 32 and an internally threaded second 
stem end 33. Mounted Within the internally threaded second 
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stem end 33 is externally threaded stem retaining screw 37 
having a threaded portion 38 and a cap portion 39. The cap 
portion 39 is of a larger diameter than stem 31 and thereby is 
able to rest on ?rst lip 21. The stem retaining screW 37 thus 
secures stem 31 Within body 15A. The stem retaining screW 
37 also exhibits a central bore that communicates With the 
central bore of stem 31. First stem end 32 is attached to 
externally threaded septum seat 35. Septum 34 rests on said 
septum seat 35 and is composed of a penetrable material such 
as rubber. Septum 34 is held in place by internally threaded 
septum retaining cap 36. A spring 35A is located betWeen the 
septum seat 35 and internally threaded bushing retaining cap 
27 Which is disposed over externally threaded ?rst body end 
16. 
[0219] After the sample extraction assembly 14 is thread 
edly attached to an end cap valve assembly, such as ?rst self 
sealing valve 76, a needle such as a hypodermic needle, is 
inserted through the central conical aperture 36A of the sep 
tum retaining cap 36. Depressing the sample release device 
30 compresses spring 35A. In turn, stem 31 and stem retain 
ing screW 37 are depressed such that stem retaining screW 
makes contact With plunger 87 shoWn in FIG. 12 thereby 
opening the sample container, such as sample container 5. 
When this is accomplished the sample may be extracted from 
the container. 
[0220] Prior to removing a sample from the sample con 
tainer, it may be necessary to pressurize the sample. This may 
be accomplished by removing the cap retaining nut such as 
cap retaining nut 113A and then threadedly mounting exten 
sion rod pressuriZer 117A as seen in FIG. 14, to an end cap 
valve assembly such as ?rst self sealing valve 76. By using the 
extension rod pressuriZer 1 17A to press ?rst self sealing valve 
76 further into the sample container, increased pres sure of the 
sample may be obtained. Extension rod pressuriZer 117A is 
composed of an internally threaded tube 119A Which is dis 
posed over the externally threaded end of the ?rst self sealing 
valve 76. Bolt 119 is threaded into internally threaded tube 
119A and held by lock nut 120. The length of the extension 
rod pressuriZer may be adjusted by loosening the lock nut 120 
and threading bolt 119 further into or out of threaded tube 
119A. Another form of sample container is illustrated in FIG. 
13. Sample container 130 has a ?rst internally threaded end 
131 and a second internally threaded end 132. An ?rst exter 
nally threaded end valve 133 With the same internal mecha 
nism of ?rst self sealing valve 76 may then be inserted into 
?rst internally threaded end 131 and a second externally 
threaded end valve 133A may be inserted into a second inter 
nally threaded end 132 thus creating a sample container. 
[0221] An alternative mode of con?guration for the ?xed 
chuck and chuck heads of the spring loaded chuck is seen in 
FIG. 5. Here, the plunger depressor 123 in addition to a ?nger 
member 124 and a transverse member 125, has a stem mem 
ber 126. Spring 127 rests betWeen seat 128 and transverse 
member 125. The tension in spring 127 creates a seal betWeen 
transverse member 125 and seal 129. This con?guration 
alloWs any ?uid or gas trapped in central bore 130 to remain 
captured. This is especially important When noxious gas for 
?uid is being sampled With this system. 

1. A gas sample extraction assembly Whereby said gas 
sample is extracted from said sample containers, said sample 
extraction assembly having a coupler body, a ?rst body end, a 
second body end, said ?rst body end being ?uidly connected 
to said self-sealing valves, a central longitudinal bore through 
Which a stem is disposed, said stem itself having a central 
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bore, a ?rst stem end and a second stem end, a sealing septum 
in contact With said ?rst stem end and said central bore 
Whereby When said extraction assembly is connected to said 
self-sealing valve, and When said stem is depressed thereby 
opening said self-sealing valve, said gas sample may be 
obtained through said septum. 

2. A extension rod pressuriZer having an internally 
threaded tube, a bolt threadedly disposed Within said tube 
Whereby said bolt may be threadedly retracted increasing said 
extension rod pressuriZer length, Whereby When connected to 
said self-sealing valve and said self-sealing valve retainer is 
removed said self-sealing valve may be advanced Within said 
sample container thereby pressuring said gas sample. 

3. The gas sample extraction system of claim 1 further 
comprising: 

a ?rst ?oW director, 
a second ?oW director, 
a plurality of ?exible connectors ?uidly connecting said 

?xed chucks to said ?rst ?oW director, 
a plurality of ?exible connectors ?uidly connecting said 

opposing spring loaded chucks to said second ?oW 
director. 

4. The ?rst ?oW director of claim 3 further comprising: 
a ?rst valve mounted to said ?rst panel, 
said ?rst valve having an ?rst valve inlet, a ?rst valve left 

outlet, and a ?rst valve right outlet, 
said ?rst valve inlet ?uidly connected to said gas source, 
said ?rst valve left outlet ?uidly connected to said second 

?exible connector, 
said second ?exible connector ?uidly connected to said 

?rst ?xed chuck, 
said ?rst ?xed chuck ?uidly connected to said ?rst sample 

container ?rst end, 
said ?rst valve right outlet ?uidly connected to said third 

?exible connector, 
said third ?exible connector ?uidly connected to said sec 

ond ?xed chuck, 
said second ?xed chuck ?uidly connected to said second 

sample container ?rst end, 
5. The second ?oW director of claim 3 further comprising: 
a second valve mounted to said second panel, 
said second valve having a second valve outlet, a second 

valve left inlet and a second valve right inlet, 
said second valve left inlet ?uidly connected to said ?rst 

?exible connector, 
said ?rst ?exible connector ?uidly connected to said ?rst 

opposing spring loaded chuck, 
said ?rst opposing spring loaded chuck ?uidly connected 

to said ?rst sample container second end, 
said second valve right inlet ?uidly connected to said 

fourth ?exible connector, 
said fourth ?exible connector ?uidly connected to said 

second opposing spring loaded chuck, 
said second opposing spring loaded chuck ?uidly con 

nected to said second sample container second end. 
6. The ?oW directors of claim 1 further comprising: 
a control rod having a ?rst control rod end and a second 

control rod end, 
said ?rst control rod end rotatably mounted to said ?rst 

valve, 
said second control rod end rotatably mounted to said 

second valve, 
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a control rod handle mounted therebetWeen, whereby 
When said control rod handle is directed toWard said ?rst 
sample container, a gas sample is directed from said ?rst 
valve, 

through said ?rst sample container into said second valve, 
into second valve outlet 

Whereby a discrete gas sample is disposed and contained in 
said ?rst sample container, Whereby When said control 
rod handle is directed toWard said second sample con 
tainer gas ?oW is terminated Within said ?rst sample 
container and a gas sample is directed from said ?rst 
valve, through said second sample container into said 
second valve, into second outlet Whereby a discrete gas 
sample is disposed and contained in said second sample 
container. 

7. A gas sampling apparatus comprising: 
sample containers Which are tWo in number further com 

prising a ?rst sample container and a second sample 
container into Which gas samples are sequentially dis 
posed, 

a mounting apparatus into Which said sample containers 
are demountably disposed and ?uidly connected, 

said sample containers further comprising a ?rst sample 
container end having a ?rst edge area Wherein said edge 
area is partially curved inWard around the circumference 
of said ?rst sample container end, said ?rst edge area 
having ?rst opposing notches, 

a second sample container end having a second edge area 
Wherein said edge area is partially curved inWard around 
the circumference of said second sample container end, 

said second edge area having second opposing notches, 
a ?rst self-sealing valve demountably and ?uidly con 

nected to said ?rst sample container end, 
a ?rst self-sealing valve retainer demountably connected to 

said ?rst self sealing valve and to said ?rst sample con 
tainer end Whereby said ?rst self sealing valve is ?xed 
and prevented from advancing Within said ?rst sample 
container, 

a second self-sealing valve demountably and ?uidly con 
nected to said second sample container end, 

a second self-sealing valve retainer demountably con 
nected to said second self sealing valve and to said 
second sample container end Whereby said second self 
sealing valve is ?xed and prevented from advancing 
Within said second sample container, 

said ?rst self sealing valve, When said ?rst self sealing 
valve retainer is removed, being capable of being 
advanced Within said sample container While maintain 
ing its self sealing characteristic, Whereby said gas 
samples may be compressed, 

said second self sealing valve, When said second self seal 
ing valve retainer is removed, being capable of being 
advanced While maintaining its self sealing characteris 
tic Within said sample container Whereby said gas 
samples may be compressed, 

a ?rst annular ring sealably connected to said ?rst self 
sealing valve, Whereby said ?rst annular ring produces a 
seal against the Walls of said ?rst sample container, said 
?rst annular ring and said ?rst self sealing valve may be 
inserted through said ?rst opposing notches and retained 
Within said ?rst sample container end, 
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a second annular ring sealably connected to said second 
self sealing valve, Whereby said second annular ring 
produces a seal against the Walls of said second sample 
container, 

said second annular ring and said second self sealing valve 
may be inserted through said second opposing notches 
and retained Within said second sample container end. 

a plurality of ?oW directors ?uidly attached to said mounting 
apparatus, said plurality of ?oW director sequentially dispos 
ing gas into said mounting apparatus and sample containers. 

8. The gas sampling apparatus of claim 7 Wherein said ?rst 
sample container end further comprising a plurality of edge 
areas Wherein said edge area is partially curved inWard. 

9. The gas sampling apparatus of claim 7 Wherein said 
second sample container end further comprising a plurality of 
edge areas Wherein said edge area is partially curved inWard. 

10. The gas sampling apparatus of claim 7 Wherein said 
mounting apparatus further comprises 

a frame, 
a plurality of ?xed chucks mounted to said frame, 
a plurality of opposing spring loaded chucks mounted to 

said frame opposite said plurality of ?xed chucks, said 
opposing spring loaded chucks capable of being com 
pressed in length, alloWing the distance betWeen said 
opposing spring loaded chucks and said ?xed chucks to 
be increased Whereby said sample containers may be 
inserted therebetWeen, 

said opposing spring loaded chucks capable of being 
decompressed thereby retaining said sample containers 
betWeen said ?xed chucks and said opposing spring 
loaded chucks, 

Whereby said sample containers are ?uidly connected to 
said opposing spring loaded chucks and said ?xed 
chucks. 

11. The gas sampling apparatus of claim 10 Wherein said 
?xed chucks are self sealing. 

12. The gas sampling apparatus of claim 10 Wherein said 
opposing spring loaded chucks are self sealing. 

13. The gas sampling apparatus of claim 10 Wherein said 
plurality of ?xed chucks, further comprise: 

a second ?xed chuck. 

14. The gas sampling apparatus of claim 10 Wherein said 
plurality of opposing spring loaded chucks, further compris 
ing: 

a ?rst opposing spring loaded chuck, 
a second opposing spring loaded chuck. 
15. The gas sampling apparatus of claim 11 Wherein said 

plurality of ?exible connectors further comprising: 
a ?rst ?exible connector ?uidly connected to said ?rst ?xed 

chuck, 
a second ?exible connector ?uidly connected to said sec 

ond ?xed chuck, 
a third ?exible connector ?uidly connected to said ?rst 

opposing spring loaded chuck, 
a fourth ?exible connector ?uidly connected to said second 

opposing spring loaded chuck. 
16. The gas sampling apparatus of claim 11 Wherein said 

frame further comprise: 
a longitudinal planar segment having a ?rst planar segment 

end and a second planar segment end, 
a ?rst panel attached to said ?rst planar segment end, 
a second panel attached to a said second planar segment 

end, 




