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DEVICE FOR SAMPLING ExuA‘usT'sTA'c'i; '* r 
_ _ EFFLUENT ' ' l ’ 

The present invention relates generally to sampling: 
exhaust stack 'ef?uent, and more particularly toi'a 
mechanism for displacing an ‘effluent-‘gathering probe” 
to obtain homogeneous samples of: the ef?uen'lt',v 
throughout the entire cross section of the stack. This 
invention was made in the course of, or under, a con 
tract with the United States Atomic Energy Commis 
SlOn. 

Regulation of the quantity and types of effluent dis 
charged into the atmosphere has been a major pollu 
tion control problem. A ‘considerable ‘percentage of this 
air-borne pollution is discharged from dry stacks. The 
ef?uentemanating from such stacks has been brought 
under control to a significant extent by using various 
precipitators and dust collecting systems; however, it is 
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application in‘ practical use to thereby enable others 
skilled in the ‘art to best utilize the invention in various 
embodiments and modifications as are best adapted to 
the particular use contemplated. 
Described generally, the ef?luent-sampling apparatus 

of the ‘present invention is of the type in which a vac 
uum' operated probe is placed ‘within a dry exhaust 
stack or conduit for intercepting and capturing a por 
tion of the effluent passing through the conduit and 
conveying the captured effluent to a suitable container 
for subsequent analyses. Such containers include ?lters 
for removing the particulate matter from the captured 
effluent as are well known in the art. The improvement 

’ of the subject sampling apparatus over the probe ar 
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still necessary to monitor the actual discharge of the , 
material into the atmosphere to insure that the ef?uent‘ 
collecting systems are in properiworking order. The ac 
curacy in obtaining these measurements is substantially 
dependent upon gathering representative samples of 
the effluent being discharged. If the velocity, particle 
concentration, and path profiles of the exhaust gases 
were homogeneous across the exhaust stack, then such 
representative samples could be readily obtained. How 
ever, such ideal conditions seldom exist since the nor 
mal conditions within the exhaust stack show that the 
velocity and concentration of the dust particles vary 
significantly from point to point throughout any given 
cross section of the stack. 
Accordingly, it is the primary aim or objective of the 

present invention to provide a device for gathering rep 
resentative samples of the exhaust ef?uent throughout 
the entire cross section of a dry exhaust stack. This ap~ 
paratus comprises a fixture disposed within the stack, 
a tubulation supported by the fixture and projecting 
along the longitudinal axis of the stack, a rotatable 
shaft disposed within the tubulation, an arm secured to 
the shaft and extending in a direction orthogonal to the 
latter with this arm having a length substantially corre 
sponding to the radius of the stack and displaceable in 
a cross sectional plane of the latter in response to shaft 
rotation, slide means carried by the arm, an ef?uent 
gathering means affixed to the slide means, gear means 
coupling the slide means to the tubulation for effecting 
displacement of the ef?uent-gathering means along the 
arm in response to rotation of the shaft. 
Other and further objects of the invention will be ob 

vious upon an understanding of the illustrative embodi 
ment about to be described, or will be indicated in the 
appended claims, and various advantages not referred 
to herein will occur to one skilled in the art upon em 
ployment of the invention in practice. 

In the accompanying drawing, 
FIG. 1 is a vertical section view of an exhaust stack 

showing the present effluent-gathering probe of the 
present invention; and 
FIG. 2 is a fragmentary view taken along lines 2-'-2 

of FIG. 1 showing the paths of the probe within the ex 
haust stack. 
A preferred embodiment of the invention has been 

chosen for the purpose of illustration and description, 
The preferred embodiment illustrated is not intended 
to be exhaustive or to limit the invention to the precise 
form disclosed. It is chosen and described in order to 
best explain the principles of the invention and their 
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rangements as‘previously known involves an arrange 
ment wherein the probe is moved across the radius of 
the conduit while being rotated about the longitudinal 
axis of the conduit so as to generate a sample-gathering 
path de?ned by an archimedean spiral. '’ 
As shown in the drawing, the present invention is dis 

posed in a dry exhaust stack 10 wherein the ef?uent 
travels in the direction shown by arrow 11. A frame or 
?xture 12 is placed within the exhaust stack‘ 10 for'sup- ‘ 
porting the probe-moving device of the present inven 
tion. This frame 12 is of a construction which provides 
minimal resistance to the ?ow of the exhaust gases. A 
sleeve or tubulation 14 is fixed to the frame and 
projects from the latter along a path corresponding to 
the longitudinal axis of the exhaust stack 10. This tubu 
lation, in turn, houses a rotatable shaft 16 which is 
driven by a suitable drive motor, e.g., a hydraulic, 
pneumatic, or electrical motor supported by the frame, 
as shown at 18. The shaft 16 projects beyond the lower 
most end of the, tubulation l4 and is coupled to a 
?ange-like structure 20 which has a portion thereof 
projecting in a vertical direction parallel to the shaft 
but radially offset therefrom as shown. An arm 22 is se 
cured to the offset portion of the ?ange and projects in 
a direction orthogonal to the axestof the shaft 16 to a 
location adjacent to the interior wall of the stack so as 
to span essentially the entire radius of the stack. The 
arm 22 is provided at the end thereof remote to the 
?ange 20 with a block-like structure 23 which, together 
with the ?ange, provides support for a worm gear 24. 
The worm gear is rotatably disposed at one end thereof 
in block 23 while the other end of the worm gear exl 
tends through and is rotatably carried by the offset por 
tion of the ?ange 20. The worm gear 24, in turn, sup 
ports a cone- shaped probe 26 having a suitable opening 
at one end thereof facing upstream with respect to the 
direction of the effluent discharge. The probe 26 
threadedly engages the worm gear 22 so that rotation 
of the latter will move the probe along the worm gear 
in either direction so as to traverse the radius of the ex 
haust stack. The worm gear .24 is provided with the 
suitable well-known direction-changing devices contig 
uous to the block 23 or the ?ange 20 for reversing the 
direction of probe travel. 
To provide rotation of the worm gear 24 for displac 

ing the probe 26, a bevel gear 28 is affixed to the end 
of the worm gear projecting through the ?ange 20. This 
gear 28 is in mesh with a stationary bevel gear 30 af 
fixed to the tubulation 14 so that'upon rotation of the 
shaft 16, ?ange 20 rotates about the axis of the stack, 
with this latter rotation causing the bevel gear to rotate 
the worm gear 24. Thus, as shaft 16 rotates to move the 
probe in a radial direction through the rotation of the 
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worm gear 24, the probe is also driven about the longi 
tudinal axis of the exhaust stack to generate a spiral 
path about the cross section of the exhaust stack as 
generally shown by the arrows in FIG. 2. ‘In order to in 
sure the desired exposure of the probe to the ef?uent, 
the distance between adjacent teeth on the worm gear 
or the rotational velocity of the probe may be selec 
tively varied. The ef?uent gathered by the probe is con 
veyed to a suitable container, not shown, by coupling 
the probe to a suitable vacuum source, not shown, as 
is well known in the art. The vacuum line 32 coupling 
the probe to the vacuum source preferably extends 
through the shaft 16 to assure that the line does not in— 
terfere within the movement of the probe. 
As various changes may be made in the form, con 

struction, and arrangement of the parts herein without 
departing from the spirit and scope of the invention and 
without sacri?cing any of its advantages, it is to be un 
derstood that all matter herein is to be interpreted as 
illustrative and not in a limiting sense. 
What is claimed is: 
1. An apparatus for obtaining a substantially homo 

geneous sampling of an ef?uent stream ?owing through 
an elongated dry stack, comprising a fixture disposed 
within said stack, a tubulation supported by said ?xture 25 
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4 
and projecting along the longitudinal axis of the stack, 
a rotatable shaft disposed within said tubulation, an 
arm secured to said shaft and extending in a direction 
orthogonal to the latter with said arm having a length 
substantially corresponding to the inner radius of said 
stack and displaceable in a cross-sectional plane of the 
latter in response to shaft rotation, slide means carried 
by said arm, an effluent-gathering means af?xed to said 
slide means, gear means coupling said slide means to 
said tubulation for effecting displacement of said ef?u 
ent-gathering means along said arm in response to rota 
tion of said shaft. 

2. The apparatus claimed in claim 1, wherein said 
arm and said ef?uent-gathering means are displaced 
simultaneously for driving said effluent-gathering 
means along a path defined by an archimedean spiral. 

3. The apparatus claimed in claim 2, wherein said 
slide means is a worm gear, said effluent-gathering 
means is a probe having an ef?uent-receiving opening 
at one end thereof and coupled to a vacuum source, 
and said gear means comprises a stationary bevel gear 
af?xed to said tubulation and a rotatable bevel gear af 
fixed to said worm gear and in mesh with said station 


