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APPARATUS FORTESTING EARTH FORMATIONS 
COMPOSED OF PARTICLES OF WARIOUS SIZES 

Until very recently, the so-called wireline formation 
testers which have been most successful in commercial 
service have, for the large part, been limited to at 
tempting only a single test or, at best, two tests of se 
lected earth formations penetrated by a given well 
bore. Generally, the success of these tests has de 
pended to some extent upon knowing in advance the 
general character of the particular formations which 
were to be tested so that the tester could be equipped 
as required to test a formation of a given nature. 
For example, where the formations to be tested were 

considered to be fairly competent and, therefore, not 
easily eroded, prior-art testers such as that shown in 
U.S. Pat. No. 3,011,554 have been highly effective. On 
the other hand, in those situations where tests were to 
be conducted in fairly incompetent or unconsolidated 
formations, it has heretofore been the practice to use 
new and improved testers such as those shown in U.S. 
Pat. Nos. 3,352,361; 3,530,933; 3,565,169; or 
3,653,436. As fully described in these last-mentioned 
patents, each of those prior-art testing tools employs a 
tubular sampling member which is cooperatively asso 
ciated with a conventional filter having fluid openings 
of a selected, but uniform, size for preventing the un 
wanted entrance of unconsolidated formation materials 
of a specified minimum size into the testing tool. Thus, 
except for dual-purpose tools such as that shown in 
U.S. Pat. No. 3,261,402, these prior-art formation-test 
ing tools have been most successful in making tests in 
formations which are known in advance either to be 
fairly competent or to be relatively unconsolidated. 
Moreover, since all of these prior-art testers can be op 
erated only once during a single trip into a well bore, it 
has been customary to simply select in advance the par 
ticular size or type offilter believed to be best suited for 
a specific testing operation. 
One of the most significant advances in the forma 

tion-testing art, however, has been the recent introduc 
tion into commercial service of the new and improved 
repetitively-operable testers such as fully described in 
U.S. Pat. No. 3,780,575. As disclosed there, these tools 
are capable of repetitively taking any number of pres 
sure measurements from various formations as well as 
collecting at least two fluid samples during a single trip 
into a given well bore. 
Nevertheless, although these new and improved tes 

ters have been quite successful, there are often situa 
tions where the performance of these testers is signifi 
cantly affected since there has heretofore been no one 
conventional filtering medium capable of operating ef 
ficiently with every type of earth formation. For in 
stance, if one of these testers must be equipped with a 
conventional filter which is capable of stopping excep 
tionally-fine formation materials, the flow rate for this 
tester will be materially limited even when a fairly 
competent formation is being tested. More impor 
tantly, in situations like this, it is not at all uncommon 
for the necessarily-fine openings in a conventional filter 
to be quickly plugged by the normally-large particles of 
mudcake which usually line the borehole wall adjacent 
to a potentially-producible formation. Thus, a test 
under these conditions will often be inconclusive, if not 
misleading, since it will not be known for sure whether 
the formation is truly unproductive or if the filter was 
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2 
simply plugged at the outset of the test. On the other 
hand, where the tester is instead equipped with a con 
ventional filter having openings designed for filtering 
out only fairly-large particles, there will often be an ex 
cessive induction of very-fine formation materials into 
the tool when the tool is testing a highly-uncon 
solidated formation. This action will, of course, fre 
quently result in a continued erosion of the formation 
wall around the sealing pad so that isolated communi 
cation with the formation is quickly lost. This also 
causes an incomplete or inconclusive test. 

It will be recognized, of course, that is wholly imprac 
tical to change the filter in a repetitively-operable tool 
of this type between tests of different types of forma 
tions in a given borehole. Moreover, there is no assur 
ance that the character of various potentially-produci 
ble formations traversed by a given borehole can even 
be reliably determined in advance. 
Accordingly, it is an object of the present invention 

to provide new and improved formation-testing appara 
tus for reliably obtaining multiple measurements of one 
or more fluid or formation characteristics as well as for 
selectively collecting one or more samples of connate 
fluids, if desired, from different earth formations of any 
character even where these formations vary in their 
compositions and competency. 
This and other objects of the present invention are 

attained by providing formation-testing apparatus hav 
ing new and improved fluid-admitting means adapted 
for selective movement into sealing engagement with a 
potentially-producible earth formation to isolate a por 
tion thereof from the borehole fluids. The fluid-admit 
ting means are provided with filtering means having 
first and second cooperatively-associated filter mem 
bers adapted for movement relative to one another and 
respectively provided with one or more filter passages 
that are each sized to easily pass large plugging materi 
als such as mudcake particles. Biasing means are coop 
eratively arranged for normally positioning the filter 
members so as to partially misalign the associated pairs 
of their respective filter openings in relation to one an 
other. When the fluid-admitting means are initially 
placed into communication with an isolated earth for 
mation the filter members are moved to a position 
where the filter openings are in registration with one 
another so that mudcake lining the formation wall will 
readily pass through the fully-registered filter passages 
thereby leaving the inlet of the filtering means free of 
such plugging materials. Thereafter, should loose for 
mation materials be inducted into the fluid-admitting 
means, the biasing means are operative for responsively 
shifting the filter members toward their normal position 
where their respective filter openings are partially mis 
aligned so as to reduce the overall effective flow area 
through each associated pair of filter openings for sub 
stantially blocking significant passage of loose forma 
tion materials through the effectively-narrowed filter 
passages without unduly limiting the flow of producible 
connate fluids through the filtering means. 
The novel features of the present invention are set 

forth with particularity in the appended claims. The in 
vention, together with further objects and advantages 
thereof, may be best understood by way of the follow 
ing description of a preferred embodiment of new and 
improved apparatus employing the principles of the in 
vention as illustrated in the accompanying drawings, in 
which: 
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FIG. 1 depicts the surface and downhole portions of 
one embodiment of formation-testing apparatus includ 
ing new and improved fluid-admitting means incorpo 
rating the principles of the present invention; 
FIG. 2 is an enlarged view of a preferred embodiment 

of the new and improved fluid-admitting means shown 
in FIG. 1; 
FIGS. 3A and 3B together show a somewhat 

schematic representation of the formation-testing tool 
illustrated in FIG. 1 as the tool will appear in its initial 
operating position; 
FIGS. 4, 5, 6A and 6B respectively depict the succes 

sive positions of various components of the testing tool 
shown in FIGS. 3A and 3B during the course of a typi 
cal testing and sampling operation to illustrate in gen 
eral the operation of the new and improved fluid 
admitting means of the present invention; and 
FIGS. 7-9 schematically illustrate in detail the opera 

tion of the new and improved fluid-admitting means of 
the present invention with different types of earth for 
mations. 
Turning now to FIG. 1, a preferred embodiment of 

new and improved fluid-admitting means 10 incorpo 
rating the principles of the present invention is shown 
on a formation-testing tool 11 as this tool will appear 
during the course of a typical measuring and sampling 
operation in a well bore such as a borehole 12 penetrat 
ing one or more earth formations as at 13 and 14. As 
illustrated, the tool 11 is suspended in the borehole 12 
from the lower end of a typical multiconductor cable 
15 that is spooled in the usual fashion on a suitable 
winch (not shown) at the surface and coupled to the 
surface portion of a tool-control system 16 as well as 
typical recording-and-indicating apparatus 17 and a 
power supply 18. In its preferred embodiment, the tool 
11 includes an elongated body 19 which encloses the 
downhole portion of the tool-control system 16 and 
carries a selectively-extendible tool-anchoring member 
20 supported by one or more piston actuators, as at 21, 
on the opposite side of the body from the new and im 
proved fluid-admitting means 10 as well as one or more 
fluid-collecting chambers 22 and 23 which are tan 
demly coupled to the lower end of the tool body. 
As is explained in greater detail in U.S. Pat. No. 

3,780,575, and which is incorporated by reference 
herein, the depicted formation-testing tool 11 and its 
control system 16 are cooperatively arranged so that, 
upon command from the surface, the tool can be selec 
tively placed in any one or more offive selected operat 
ing positions. As will be subsequently described briefly, 
the control system 16 will function either to succes 
sively place the tool 11 in one or more of these posi 
tions or else to selectively cycle the tool between vari 
ous ones of these operating positions. These five oper 
ating positions are simply achieved by selectively mov 
ing suitable control switches, as schematically repre 
sented at 24 and 25, included in the surface portion of 
the control system 16 to various switching positions, as 
at 26-31, so as to selectively apply power to different 
conductors 32-38 in the cable 15. 
The new and improved fluid-admitting means 10 of 

the present invention are cooperatively arranged for 
selectively sealing-off or isolating selected positions of 
the wall of the borehole 12; and, once a selected por 
tion of the borehole wall is packed-off or isolated from 
the borehole fluids, establishing pressure or fluid com 
munication with the adjacent earth formation, as at 13. 
In the preferred embodiment depicted in FIG. 2, the 
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4 
fluid-admitting means 10 include an elastomeric annu 
lar sealing pad 39 mounted on the forward face of an 
upright support member or plate 40 that is coupled to 
a longitudinally-spaced pair of laterally-movable piston 
actuators, as at 41, which are similar to the actuators 
21 and are arranged transversely on the tool body 19 
for moving the sealing pad back and forth in relation to 
the forward side of the tool body. Accordingly, as the 
control system 16 selectively supplies a pressured hy 
draulic fluid to the piston actuators 41, the sealing pad 
39 will be moved laterally between a retracted position 
adjacent to the forward side of the tool body 19 and an 
advanced or forwardly-extended position. 
By arranging the annular sealing member 39 on the 

opposite side of the tool body 19 from the tool-anchor 
ing member 20 (FIG. 1), the simultaneous extension of 
these two wall-engaging members will, of course, be ef 
fective for urging the sealing pad into sealing engage 
ment with the adjacent wall of the borehole 12 as well 
as for anchoring the tool 11. It should, however, be ap 
preciated that the tool-anchoring member 20 would 
not be needed if the effective stroke of the piston actu 
atdrs 41 is sufficient for assuring that the sealing pad 39 
can be extended into firm sealing engagement with one 
wall of the borehole 12 with the rear of the tool body 
19 securely anchored against the opposite wall of the 
borehole. Conversely, the piston actuators 41 could be 
similarly omitted where the extension of the tool 
anchoring member 20 alone would be effective for 
moving the front side of the tool body 19 forwardly 
toward one wall of the borehole 12 so as to place the 
sealing pad 39 into firm sealing engagement therewith. 
However, it is preferred that both the tool-anchoring 
member 20 and the fluid-admitting means 10 are ar 
ranged to be simultaneously extended to enable the 
tool 11 to be operated in boreholes of substantial diam 
eter. This preferred design of the tool 11, of course, 
keeps the overall stroke of the piston actuators 21 and 
41 to a minimum so as to reduce the overall diameter of 
the tool body 19. 
To conduct connate fluids into the testing tool 11, 

the preferred embodiment of the new and improved 
fluid-admitting means 10 depicted in FIG. 2 further in 
cludes a tubular fluid-admitting member 42 having an 
open forward portion coaxially disposed within the an 
nular sealing pad 39 and a closed rear portion which is 
slidably mounted within a larger tubular member 43 se 
cured to the rear face of the pad-support plate 40 and 
extended rearwardly therefrom. As will subsequently 
be described in greater detail, the new and improved 
fluid-admitting means 10 further include selectively 
variable filtering means 44 cooperatively arranged on 
the forward portion of the fluid-admitting member 42 
for selectively straining potentially-plugging materials 
of differing particle sizes from connate fluids entering 
the nose of the fluid-admitting member. In the illus 
trated preferred embodiment of the filtering means 44, 
the objects of the present invention are best accom 
plished by coaxially disposing a telescoped pair of tubu 
lar filter members 45 and 46 in the forward portion of 
the fluid-admitting member so as to cover an inwardly 
opening annular chamber 47 formed in the member 42. 
For reasons which will subsequently be explained, the 
outer filter member 46 is secured, as by threads 48, to 
the fluid-admitting member 42 and the inner filter 
member 45 is cooperatively arranged for axial move 
ment between the slightly-extended position illustrated 
in FIG. 2 and a more-retracted position. Biasing means, 
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such as one or more springs or Bellville washers 49, are 
cooperatively arranged between the outwardly 
enlarged nose of the inner tube 45 and the nose of the 
fluid-admitting member 42 for normally maintaining 
the inner filtering member in its depicted extended po 
sition. The significance of this unique arrangement of 
the filtering means 44 will subsequently be explained. 
By arranging the nose of the tubular fluid-admitting 

member to normally protrude a short distance ahead of 
the forward face of the sealing pad 39, extension of the 
fluid-admitting means 10 will engage the forward ends 
of the fluid-admitting member 42 and the inner filter 
member 45 with the adjacent surface of the wall of the 
borehole 12 just before the annular sealing pad is also 
forced thereagainst for isolating that portion of the 
borehole wall as well as the noses of the two tubular 
members from the borehole fluids. The significance of 
this sequence of engagement will be subsequently ex 
plained. 
To selectively move the tubular fluid-admitting mem 

ber 42 in relation to the enlarged outer member 43, the 
smaller tubular member is slidably disposed within the 
outer tubular member and fluidly sealed in relation 
thereto as by sealing members 50 and 51 and on in 
wardly-enlarged end portions 52 and 53 of the outer 
member and a sealing member 54 on an enlarged-diam 
eter intermediate portion 55 of the inner member. Ac 
cordingly, it will be appreciated that by virtue of the 
sealing members 50, 51 and 54, enclosed piston cham 
bers 56 and 57 are defined within the outer tubular 
member 43 and on opposite sides of the outwardly 
enlarged portion 55 of the inner tubular member 42 
which, of course, functions as a piston member. Thus, 
by applying an increased hydraulic pressure in the rear 
ward chamber 56, the fluid-admitting member 42 will 
be moved forwardly in relation to the outer tubular 
member 43 as well as to the sealing pad 39. Conversely, 
upon the application of an increased hydraulic pressure 
to the forward piston chamber 57, the fluid-admitting 
member 42 will be retracted in relation to the outer 
member 43 and the sealing pad 39. 

Pressure or fluid communication with the new and 
improved fluid-admitting means 10 of the present in 
vention is preferably controlled by means such as a 
generally-cylindrical valve member 58 which is coaxi 
ally disposed within the fluid-admitting member 42 and 
the inner filter member 45 and cooperatively arranged 
for axial movement therein between a retracted or 
open position and the advanced or closed position de 
picted in FIG. 2 where the enlarged forward end of the 
valve member is substantially, if not altogether, seal 
ingly engaged with the forwardmost interior portion of 
the inner filter member. To support the valve member 
58, the rearward portion of the valve member is axially 
hollowed, as at 59, and coaxially disposed over a tubu 
lar member 60 projecting forwardly from the trans 
verse wall 61 closing the rear end of the fluid-admitting 
member 42. The axial bore 59 is reduced and extended 
forwardly along the valve member 58 to a termination 
with one or more transverse fluid passages 62 in the 
forward portion of the valve member just behind its en 
larged head. 
To provide actuating means for selectively moving 

the valve member 58 in relation to the fluid-admitting 
member 42, the rearward portion of the valve member 
is enlarged, as at 63, and outer and inner sealing mem 
bers 64 and 65 are coaxially disposed thereon and re 
spectively sealingly engaged with the interior of the 
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6 
fluid-admitting member and the exterior of the for 
wardly-extending tubular member 60. A sealing mem 
ber 66 mounted around the intermediate portion of the 
valve member 58 and sealingly engaged with the inte 
rior wall of the adjacent portion of the fluid-admitting 
member 42 fluidly seals the valve member in relation to 
the fluid-admitting member. Accordingly, it will be ap 
preciated that by increasing the hydrualic pressure in 
the enlarged piston chamber 67 defined to the rear of 
the enlarged valve portion 63 which serves as a piston 
member, the valve member 58 will be moved forwardly 
in relation to the fluid-admitting member 42. Con 
versely, upon application of an increased hydraulic 
pressure to the forward piston chamber 68 defined be 
tween the sealing members 64 and 66, the valve mem 
ber 58 will be moved rearwardly along the forwardly 
projecting tubular member 60 so as to retract the valve 
member in relation to the fluid-admitting member 42 
and the inner filter member 45. 
Accordingly, when the valve member 58 is retracted 

from its extended position inside of the filtering means 
44, formation fluids will be compelled to pass through 
the exposed forward portions of the two filter members 
45 and 46 ahead of the enlarged head of the valve 
member, into the annular space 47, and then through a 
fluid passage 69 in the fluid-admitting member 42 into 
the fluid passage 62 and the tubular member 60. Thus, 
as the valve member 58 is retracted, should loose for 
mation materials enter the fluid-admitting means 10, 
the plugging materials will be stopped by the uniquely 
arranged filter means 44 ahead of the enlarged head of 
the valve member thereby quickly forming a permeable 
barrier to prevent the continued erosion of loose for 
mation materials once the valve member halts. 
Turning now to FIGS. 3A and 3B, the fluid-admitting 

means 10 as well as the entire downhole portion of the 
control system 11, the tool-anchoring member 20, and 
the fluid-collecting chambers 22 and 23 are schemati 
cally illustrated with their several elements or compo 
nents depicted as they will respectively be arranged 
when the tool 11 is fully retracted and the control 
switches 24 and 25 are in their first or “off” operating 
positions 26 (FIG. 1). Since the aforementioned U.S. 
Pat. No. 3,780,575 fully describes the control system 
16 and various components of the tool 11, it is believed 
adequate to simply cover only the major aspects of this 
system. 
A sample or flow line 70 is cooperatively arranged in 

the formation-testing tool 11 and has one end coupled, 
as by a flexible conduit 71, to the fluid-admitting means 
10 and its other end terminated in a pair of branch con 
duits 72 and 73 respectively coupled to the fluid-col 
lecting chambers 22 and 23. To control fluid communi 
cation between the new and improved fluid-admitting 
means 10 and the fluid-collecting chambers 22 and 23, 
normally-closed flow-control valves 74–76 of a similar 
or identical design are arranged respectively in the flow 
line 70 and in the branch conduits 72 and 73 leading to 
the sample chambers. For reasons which will subse 
quently be described, a normally-open control valve 77 
which is preferably similar to the normally-closed con 
trol valves 74–76 is cooperatively arranged in a branch 
conduit 78 for selectively controlling communication 
between the borehole fluids exterior of the tool 11 and 
the upper portion of the flow line 70 and the flexible 
conduit 71 extending between the flow-line control 
valve 74 and the new and improved fluid-admitting 
means 10. 
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As illustrated, the normally-open control valve 77, 
for example, is operated by a typical pressure-respon 
sive actuator 79 which is arranged to close the valve in 
response to an actuating pressure of at least a predeter 
mined magnitude. As fully described in the aforemen 
tioned U.S. Pat. No. 3,780,575, a spring biasing the 
control valve 77 to its open position is cooperatively 
arranged to establish the magnitude of the pressure re 
quired to close the valve. Furthermore, the normally 
closed control valves 74-76 are preferably similar to 
the control valve 77 except that they are respectively 
operated by pressure-responsive actuators 80-82 selec 
tively arranged to open these valves in response to pres 
sures of different predetermined magnitudes. 

In the particular embodiment of the testing tool 11 
shown in FIGS. 3A and 3B, a branch conduit 83 is cou 
pled to the flow line 70 at a convenient location be 
tween the sample-chamber control valves 75 and 76 
and the flow-line control valve 74, with this branch 
conduit being terminated at an expansion chamber 84 
of a predetermined volume. A reduced-diameter dis 
placement piston 85 is operatively mounted in the 
chamber 84 and arranged to be moved between se 
lected upper and lower positions therein by a typical 
piston actuator shown generally at 86. Accordingly, it 
will be appreciated that upon movement of the dis 
placement piston 85 from its lower position as illus 
trated in FIG. 3A to an elevated or upper position, the 
combined volume of whatever fluids that are then con 
tained in the branch conduit 83 as well as in that por 
tion of the flow line 70 between the flow-line control 
valve 74 and the sample-chamber control valves 75 and 
76 will be correspondingly increased. 
As best seen in FIG. 3A, the control system 16 fur 

ther includes a pump 87 that is coupled to a driving 
motor 88 and cooperatively arranged for pumping a 
suitable hydrualic fluid such as oil or the like from a 
reservoir 89 into a discharge or outlet line 90. Since the 
tool 11 is to be operated at extreme depths in bore 
holes, as at 12, which typically contain dirty and usually 
corrosive fluids, the reservoir 89 is preferably arranged 
to totally immerse the pump 87 and the motor 88 in the 
clean hydraulic fluid. The reservoir 89 is also provided 
with a spring-biased isolating piston 91 for maintaining 
the hydraulic fluid at a pressure about equal to the hy 
drostatic pressure at whatever depth the tool is then sit 
uated as well as accommodating volumetric changes in 
the hydraulic fluid which may occur under different 
borehole conditions. One or more inlets, as at 92 and 
93, are provided for returning hydraulic fluid from the 
control system 16 to the reservoir 89 during the opera 
tion of the tool 11. 
The fluid outlet line 90 is divided into two major 

branch lines which are respectively designated as at 
"set' line 94 and the "retract' line 95. To control the 
admission of hydraulic fluid to the set and retract lines 
94 and 95, a pair of normally-closed solenoid-actuated 
valves 96 and 97 are cooperatively arranged to selec 
tively admit hydraulic fluid to the two lines as the con 
trol switch 24 at the surface is selectively positioned; 
and a typical check valve 98 is arranged in the set line 
94 downstream of the control valve 96 for preventing 
the reverse flow of the hydraulic fluid whenever the 
pressure in the set line is greater than that then existing 
in the fluid outlet line 90. Typical pressure switches 
99-101 are cooperatively arranged in the set and re 
tract lines 94 and 95 for selectively starting and stop 
ping the pump 87 as required to maintain the line pres 
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8 
sure within a selected operating range. Since the pump 
87 is preferably a positive-displacement type to achieve 
a rapid predictable rise in the operating pressures in the 
set and retract lines 94 and 95, each time the pump is 
to be started the control system 16 also functions to 
temporarily open the control valve 97 (if it is not al 
ready open) as well as a third normally-closed solenoid 
actuated valve 102 for bypassing hydraulic fluid di 
rectly from the output line 90 to the reservoir 89 by 
way of the return line 92. Once the motor 88 has 
reached operating speed, the bypass valve 102 will, of 
course, be reclosed and either the set line control valve 
96 or the retract line control valve 97 will be selectively 
opened as required for that particular operational 
phase of the tool 11. 
Accordingly, it will be appreciated that the control 

system 16 cooperates for selectively supplying pres 
sured hydraulic fluid to the set and retract lines 94 and 
95. Since the pressure switches 99 and 100 respectively 
function only to limit the pressures in the set and re 
tract lines to a selected maximum pressure range com 
mensurate with the rating of the pump 89, the control 
system 16 is further arranged to cooperatively regulate 
the pressure of the hydraulic fluid which is being sup 
plied at various times to selected protions of the sys 
tem. Although this regulation can be accomplished in 
different manners, it is preferred to employ a number 
of pressure-actuated control valves such as those 
shown schematically at 103-106 in FIGS. 3A and 3B 
for controlling the hydraulic fluid in the control system 
16. As shown in FIG. 3A, the hydraulic control valve 
103, for example, includes a valve body 107 having an 
enlarged upper portion carrying a downwardly-biased 
actuating piston 108 which is cooperatively coupled to 
a valve member 109 as by an upright stem 110 thereon 
which is slidably disposed in an axial bore 111 in the 
piston. A spring 112 of selected strength is disposed in 
the axial bore 111 for normally urging the valve mem 
ber 109 into seating engagement. 

In its non-actuated position depicted in FIG. 3A, the 
hydraulic control valve 103 (as well as the valve 104) 
will, therefore, simply function as a normally-closed 
check valve. That is to say, in this operating position, 
hydraulic fluid can flow only in a reverse direction 
whenever the pressure at the valve outlet is sufficiently 
greater than the inlet pressure to unseat the valve mem 
ber 109 against the predetermined closing force im 
posed by the spring 112. On the other hand, whenever 
the actuating piston 108 is elevated by the application 
of hydraulic pressure thereto, opposed shoulders, as at 
113, on the stem 110 and the piston 108 will engage for 
unseating the valve member 109. As shown in FIGS. 
3A and 3B, it will be appreciated that the hydraulic 
control valve 105 (as well as the valve 106) is similar to 
the hydraulic control valve 103 except that in these 
first-mentioned control valves, the valve member, as at 
14, is preferably rigidly coupled to its associated actu 

ating piston, as at 115. Thus, the hydraulic control 
valve 105 (as well as the valve 106) has no alternate 
checking action allowing reverse flow but is simply a 
normally-closed pressure-actuated valve for selectively 
controlling fluid communication between its inlet and 
outlet ports. 
The set line 94 downstream of the check valve 98 is 

comprised of a low-pressure section 116 having one 
branch 117 coupled to the fluid inlet of the hydraulic 
control valve 105 and another branch 118 which is 
coupled to the fluid inlet of the hydraulic control valve 
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103 to selectively supply hydraulic fluid to a high-pres 
sure section 119 of the set line which is itself termi 
nated at the fluid inlet of the hydraulic control valve 
it)6. To regulate the supply of hydraulic fluid from the 
low-pressure section 16 to the high-pressure section 
119 of the set line 94, a pressure-communicating line 
20 is coupled between the low-pressure section and 

the control port of the hydraulic control valve 103. Ac 
cordingly, so long as the pressure of the hydraulic fluid 
in the low-pressure section of the set line 94 remains 
below the predetermined actuating pressure required 
to open the hydraulic control valve 103, the high-pres 
sure section 119 will be isolated from the low-pressure 
section 116. Conversely, once the hydraulic pressure in 
the low-pressure line 116 reaches the predetermined 
actuating pressure of the valve 103, the hydraulic con 
trol valve will open to admit the hydraulic fluid into the 
high-pressure line 119. 
The hydraulic control valves 105 and 106 are respec 

tively arranged to selectively communicate the low 
pressure and high-pressure sections 116 and 119 of the 
set line 94 with the fluid reservoir 89. To accomplish 
this, the control ports of the two hydraulic control 
valves 105 and 106 are each connected to the retract 
line 95 by suitable pressure-communicating lines 121 
and 122. Thus, whenever the pressure in the retract 
line 95 reaches their respective predetermined actuat 
ing levels, the hydraulic control valves 05 and 106 will 
be respectively opened to selectively communicate the 
two sections 16 and 19 of the set line 94 with the res 
ervoir 89 by way of the return line 92 coupled to the re 
spective fluid outlets of the two control valves. 
As previously mentioned, in FIGS. 3A and 3B the 

tool 11 and the sub-surface portion of the control sys 
tem 16 are depicted as their several components will 
appear when the tool is retracted. At this point, the 
tool-anchoring member 20 and the sealing pad 39 are 
respectively retracted against the tool body 19 to facili 
tate passage of the tool 11 into the borehole 12. To pre 
pare the tool 1 for lowering the borehole 12, the 
switches 24 and 25 are moved from their first or off po 
sitions 26 to their second or "initialization' positions 
27. At this point, the hydraulic pump 87 is started to 
raise the pressure in the retract line 95 to a selected 
maximum to be certain that the pad 39 and the tool 
anchoring member 20 are fully retracted. At this time, 
the pressure-equalizing valve 77 is open and that por 
tion of the flow line 70 between the closed flow-line 
control valve 74 and the fluid-admitting means 10 will 
be filled with borehole fluids as the tool 11 is being low 
ered into the borehole 12. 
When the tool ii is at a selected operating depth, the 

switches 24 and 25 are advanced to their third positions 
28. Then, once the pump 87 has reached its rated oper 
ating speed, the hydraulic pressure in the output line 90 
will rapidly rise to its selected maximum operating 
pressure as determined by the maximum or off Setting 
of the pressure switch99. As the pressure progressively 
rises, the control system 16 will successively function at 
selected intermediate pressure levels for sequentially 
operating the several control valves 74-77 and 
103-106 in an operating cycle such as the one de 
scribed fully in the aforementioned U.S. Pat. No. 
3,780,575. It must, however, be recognized that the 
forthcoming particular operational sequence of the 
tool as illustrated is not essential to the successful 
operation of the new and improved fluid-admitting 
means 10. Those skilled in the art will, therefore, un 
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10 
derstand that the present invention can be practiced 
either with different types of formation-testing tools or 
with different arrangements of the tool 11 and the con 
trol system 16. 
Turning now to FIG. 4, selected portions of the con 

trol system 16 and various components of the tool 11 
are schematically represented to illustrate the opera 
tion of the illustrated embodiment of the tool at about 
the time that the pressure in the hydraulic output line 
90 reaches its lowermost intermediate pressure level. 
To facilitate an understanding of the operation of the 
tool 11 and the control system 16 at this point in its op 
erating cycle illustrated in the several drawings, only 
those components which are then operating are shown 
in FIG. 4. 
At this time, since the control switch 24 (FIG. ) is in 

its third position 28, the solenoid valves 96 and 102 will 
be open; and, since the hydraulic pressure in the set 
line 94 has not yet reached the upper pressure limit as 
determined by the pressure switch99, the pump motor 
88 will still be operating. Since the hydraulic control 
valve 103 (not shown in FIG. 4) is closed, the high 
pressure section 119 of the set line 94 will still be iso 
lated from the low-pressure section 116. Simulta 
neously, the hydraulic fluid contained in the forward 
pressure chambers of the piston actuators 21 and 4 
will be displaced (as shown by the arrows as at 123) to 
the retract line 95 and returned to the reservoir 89 by 
way of the open solenoid valve 102. These actions will, 
of course, cause the tool-anchoring member 20 as well 
as the sealing pad 39 to be respectively extended in op 
posite lateral directions until each has moved into firm 
engagement with the opposite sides of the borehole 12. 

It will be noticed in FIG. 4 that hydraulic fluid will be 
admitted by way of branch hydraulic lines 124 and 125 
to the enclosed annular chamber 56 to the rear of the 
enlarged-diameter portion 55 of the fluid-admitting 
member 42. At the same time, hydraulic fluid from the 
piston chamber 57 ahead of the enlarged-diameter por 
tion 55 will be discharged by way of branch hydraulic 
lines 126 and 127 to the retract line 95 for progres 
sively moving the fluid-admitting member forwardly in 
relation to the sealing member 39 until the noses of the 
fluid-admitting member 42 and the inner filter member 
45 engage the wall of the borehole 12 and then halt. 
The sealing pad 39 is then urged forwardly in relation 
to the now-halted tubular member 42 until the pad 
sealingly engages the borehole wall for packing-off or 
isolating the isolated wall portion from the borehole 
fluids. In this manner, mudcake immediately ahead of 
the fluid-admitting member 42 will be displaced radi 
ally away from the nose of the fluid-admitting member 
so as to minimize the quantity of unwanted mudcake 
which will subsequently be admitted into the fluid 
admitting means 10. Those skilled in the art will appre 
ciate the significance of this unique arrangement. 

It should also be noted that although the pressured 
hydraulic fluid is also admitted at this time into the for 
ward piston chamber 68 between the sealing members 
64 and 66 on the valve member 58, the valve member 
is temporarily prevented from moving rearwardly in re 
lation to the inner and outer tubular members 42 and 
60 inasmuch as the hydraulic control valve 104 (not 
shown in FIG. 4) is preferably still closed thereby tem 
porarily trapping the hydraulic fluid in the rearward 
piston chamber 67 to the rear of the valve member. 
The purpose of this delay in the retraction of the valve 
member 58 will be subsequently explained. 
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As also illustrated in FIG. 4, the hydraulic fluid in the 
low-pressure section 116 of the set line 94 will also be 
directed by way of a branch hydraulic line 128 to the 
piston actuator 86. This will, of course, result in the dis 
placement piston 85 being elevated as the hydraulic 
fluid from the piston actuator 86 is returned to the re 
tract line 95 by way of a branch hydraulic conduit 129. 
As will be appreciated, elevation of the displacement 
piston 85 in the expansion chamber 84 will be effective 
for significantly decreasing the pressure initially exist 
ing in the isolated portions of the branch line 83 and 
the flow line 70 between the still-closed flow-line con 
trol valve 74 and the still-closed chamber control 
valves 75 and 76 (not shown in FIG. 4). The purpose of 
this pressure reduction will be subsequently explained. 
Once the tool-anchoring member 20, the sealing pad 

39 and the fluid-admitting member 42 have respec 
tively reached their extended positions as illustrated in 
FIG. 4, it will be appreciated that the hydraulic pres 
sure delivered by the pump 89 will again rise. Then, 
once the pressure in the output line 90 has reached its 
second intermediate level of operating pressure, the hy 
draulic control valve 104 will open in response to this 
pressure level to now discharge the hydraulic fluid pre 
viously trapped in the piston chamber 67 to the rear of 
the valve member 58 back to the reservoir 89. 
As illustrated in FIG. 5, once the hydraulic control 

valve 104 opens, the hydraulic fluid will be displaced 
from the rearward piston chamber 67 by way of branch 
hydraulic lines 130, 131 and 127 to the retract line 95 
as pressured hydraulic fluid from the set line 94 surges 
into the piston chamber 68 ahead of the enlarged-diam 
eter portion 63 of the valve member 58. This will, of 
course, cooperate to rapidly drive the valve member 58 
rearwardly in relation to the now-halted fluid-admitting 
member 42 for establishing fluid or pressure communi 
cation between the isolated portion of the earth forma 
tion 13 and the flow passages 62 and 69 in the valve 
member by way of the filter means 44. 
Although this is not fully illustrated in FIG. 5, it will 

be recalled from FIGS. 3A and 3B that the control 
valves 74-76 are initially closed to isolate the lower 
portion of the flow line 70 between these valves as well 
as the branch line 83 leading to the pressure-reduction 
chamber 84. However, the flow-line pressure-equaliz 
ing control valve 77 will still be open at the time the hy 
draulic control valve 104 opens to retract the valve 
member 58 as depicted in FIG. 5. Thus, as the valve 
member 58 progressively uncovers the new and im 
proved filtering means 44, borehole fluids at a pressure 
greater than that of the connate fluids which may be 
present in the isolated earth formation 13 will be intro 
duced into the upper portion of the flow line 70 and, by 
way of the flexible conduit member 71, into the rear 
ward end of the tubular member 60. As these high 
pressure borehole fluids pass into the annular space 47 
around the filtering means 44, they will be forcibly dis 
charged (as shown by the arrows 132) from the for 
ward end of the fluid-admitting member 42 for washing 
away any plugging materials such as mudcake or the 
like which may have become deposited on the internal 
surface of the filtering member 45 when it is first un 
covered by the retraction of the valve member 58. 
Thus, the particular embodiment of the control system 
16 illustrated in the drawings is operative for providing 
a momentary outward surge or reverse flow of borehole 
fluids for cleansing the filtering means 44 of unwanted 
debris or the like before a sampling or testing operation 
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12 
is commenced. This is, however, not essential to the 
successful operation of the new and improved fluid 
admitting means 10. 

It will be appreciated that once the several compo 
nents of the formation-testing tool 11 and the control 
system 16 have reached their respective positions as 
depicted in FIG. 5, the hydraulic pressure in the output 
line 94 will again quickly increase to its next intermedi 
ate pressure level. Once the pump 87 has increased the 
hydraulic pressure in the outputline 90 to this next pre 
determined intermediate pressure level, the hydraulic 
control valve 103 will selectively open as depicted in 
FIG. 6A. As seen there, opening of the hydraulic con 
trol valve 103 will be effective for now supplying hy 
draulic fluid to the high-pressure section 119 of the set 
line 94 and two branch conduits 133 and 134 con 
nected thereto for successively closing the pressure 
equalizing control valve 77 and then opening the flow 
line control valve 74. 

In this manner, as respectively depicted by the sev 
eral arrows at 135 and 136, hydraulic fluid at a pressure 
representative of the intermediate operating level will 
be supplied by way of a typical check valve 137 to the 
upper portion of the actuator 79 of the normally-open 
pressure equalizing valve 77 as fluid is exhausted from 
the lower portion of the actuator by way of a conduit 
138 coupled to the retract line 95. This will, of course, 
be effective for closing the pressure-equalizing valve 77 
so as to now block further communication between the 
flow line 70 and the borehole fluids exterior of the tool 
11. Simultaneously, the hydraulic fluid will also be ad 
mitted to the lower portion of the actuator 80 of the 
flow-line control valve 74. By arranging the actuator 79 
for the normally-open pressure-equalizing valve 77 to 
operate somewhat quicker than the actuator 80 for the 
normally-closed flow-line control valve 74, the second 
valve will be momentarily retained in its closed position 
until the first valve has had time to close. Then, once 
the pressure-equalizing valve 77 closes, as the hydrau 
lic fluid enters the lower portion of the actuator 80 of 
the flow-line control valve 74, the latter valve will be 
opened as hydraulic fluid is exhausted from the upper 
portion of its actuator through a typical check valve 
139 and a branch return line 140 coupled to the retract 
line 95. 

It will be appreciated, therefore, that with the tool 11 
in the position depicted in FIGS. 6A and 6B, the flow 
line 70 is now isolated from the fluids in the borehole 
12 and is in communication (by way of the flexible con 
duit 71) with that portion of the formation 13 isolated 
by the sealing pad 39. As will subsequently be ex 
plained, the tool 11 is now in readiness to obtain one or 
more pressure measurements as well as samples of any 
producible connate fluids in the formation 13. 
Before continuing further with a description of a typi 

cal testing operation with the tool 11, it is believed ap 
propriate to now consider the unique operation of the 
new and improved fluid-admitting means 10 of the 
present invention at this point in the testing operation. 
However, the significance of the present invention will 
be best understood when the performance of prior-art 
formation testers with conventional filters is first un 
derstood. Typically, these prior-art formation testers 
have simply used elongated tubular filters having only a 
plurality of narrow slits of a uniform width which are 
disposed either longitudinally along the tubular mem 
ber or circumferentially around the member. U.S. Pat. 
No. 3,352,361 is an example of this previous practice. 
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Alternatively, the fluid-sampling member in these pri 
or-art testers has been fitted with either a porous mem 
ber or a finely-meshed screen of a conventional design 
such as described, for example, in U.S. Pat. No. 
3,653,436. In any case, these prior-art tools have em 
ployed conventional filters having only uniformly-sized 
filter openings which are customarily sized as dictated 
by the particular size of formation particles which were 
expected to be encountered during a given testing op 
eration. 

It has been found, however, that when these prior-art 
filters are used in soft formations, the pressure drop 
across the filtering element and the accumulated for 
mation particles will often become so excessive that a 
fluid sample simply cannot be obtained in a reasonable 
period of time. This is easily understood when a prior 
art testing tool such as shown in U.S. Pat. No. 
3,653,436 is considered. As shown in FIG. 5 of that pa 
tent, fluids entering the nose of the sampling tube will 
be divided along a number of fluid paths, with the 
shortest path being through the first opening in the fil 
ter screen at the forward end of the sampling tube and 
the longest path theoretically being through the sam 
pling tube and out the rearwardmost opening in the 
screen. In actuality, however, it has been found that by 
virtue of the additional flow resistance imposed by the 
tightly-packed column of finely-divided sand particles 
and mudcake which will be quickly trapped in the sam 
pling tube, most, if not all, of the flow will be through 
the forwardmost openings in the filter screen. Thus, 
since at best, little or none of the flow will be through 
the rearward portions of the screen, the overall flow 
rate will be drastically curtailed. It should be noted in 
passing, however, that in this situation, it is unlikely 
that the filter screen will be entirely plugged by mud 
cake since any mudcake initially entering the sampling 
tube is typically concentrated in the rearward end of 
the tube and held there by the collected column of sand 
since the mudcake particles are ordinarily too large to 
pass through filter openings small enough to retain the 
sand particles. Experience has shown, however, that if 
the screen openings are slightly oversized so that some 
sand grains will pass through the front openings, it is 
not at all uncommonn for the sand to gradually erode 
the filter screen to the point that the screen is no longer 
effective. Thus, enlargement of the openings to im 
prove the flow rate will often result in rapid failure of 
the filter. 
A more-serious problem is encountered, however, 

when a prior-art testing tool equipped with a conven 
tional filter having very narrow slits is used to test a 
fairly competent or hard formation. In this situation, 
the usual result will be that the mudcake entering the 
sampling tube will swirl around inside of the tube so 
that the internal or inlet face of the filter screen will be 
quickly coated with the mudcake particles thereby 
plugging most, if not all, of the narrow filter openings. 
Heretofore, the only practical solution to this problem 
has been to use a screen with the largest-possible open 
ings that will hopefully still trap any loose formation 
materials which might be encountered. This obviously 
poses a problem where formations composed of differ 
ent degrees of hardness or competency are expected to 
be encountered during a multi-formation testing opera 
tion such as is capable of being performed by the tool 
11. Thus, if the filter openings are too large, sand will 
easily pass through the filter screen when unconsoli 
dated formations are tested. On the other hand, if the 
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14 
Screen openings are too small, they will be easily 
plugged by mudcake when hard formations are tested. 
The new and improved fluid-admitting means 10 of 

the present invention avoids these several problems, 
however. Accordingly, as best seen in FIGS. 7 and 8, 
somewhat-simplified enlarged views are respectively 
shown of the new and improved fluid-admitting means 
10 at successive moments during the initiation of a test 
of an incompetent earth formation, as at 13, which is 
primarily composed of extremely-fine particles of sand 
and the like. At the time illustrated in FIG. 7, the vari 
ous elements of the tool 11 have just been placed in 
their respective positions as previously described by 
reference to FIGS. 6A and 6B. As illustrated in FIG. 7, 
the inner and outer filter tubes 45 and 46 are respec 
tively slitted, as at 141 and 142, so as to provide a plu 
rality of circumferentially-oriented slits which are pref. 
erably arranged in sets or rows of two or three slits 
around the tubes and distributed at uniform intervals 
substantially along the full length of each tube. Each of 
the slits, as at 141 and 142, is of a selected width which 
itself has been found suitable for normally passing large 
particles of mudcake with little risk of plugging. In one 
embodiment of the new and improved filtering means 
44, it was found that a width of about 0.018-inch for 
each of the several slits, as at 141 and 142, was quite 
successful. 

It will be noted, therefore, in FIG. 7 that when the 
inner and outer filter members 45 and 46 are shifted to 
their illustrated fully-telescoped or retracted position 
(as permitted by a movement-limiting arrangement 
such a lateral pin 143 and longitudinally-elongated slot 
144), the slits 141 will be fully registered with the slits 
142 so as to selectively provide maximum-sized fluid 
openings through the filtering means 44. On the other 
hand, as illustrated in FIGS. 2 and 8, in the normal ex 
tended position of the telescoped filter members 45 
and 46, the biasing springs 49 will be effective for mov 
ing the slits 141 nearly out of registration with the slits 
142 so that the net effective width of each associated 
pair of the slits will be substantially less than their full 
individual width. For example, in the aforementioned 
embodiment of the filtering means 44, it was found to 
be quite successful to arrange the stop pin 143 and its 
receiving slot 144 for halting the filter members 45 and 
46 when the effective flow opening through each asso 
ciated pair of the slits was in the order of only 0.006 
inch. Thus, with this particular embodiment of the new 
and improved filtering means 44, the effective flow 
opening through each associated pair of the slits 141 
and 142 is at a minimum of about 0.006-inch when the 
filtering members 45 and 46 are extended and at a max 
imum of about 0.018-inch when the filtering members 
are fully-telescoped or retracted. It will be recognized, 
however, that by virtue of the biasing springs 49, the 
filter members 45 and 46 will normally be in their fully 
extended position so as to ordinarily minimize the net 
effective flow openings through associated pairs of the 
slits 141 and 142 to a selected sand-trapping width. 
As previously discussed, when the fluid-admitting 

means 10 are first extended against a formation, as at 
13, there will be a plug of mudcake, as at 145 in FIG. 
7, on the wall of the borehole 12 which will be isolated 
by the sealing pad 39. Accordingly, to assure that the 
mudcake plug 145 will not block the filtering means 44 
when the valve member 58 first opens communication 
between the formation 13 and the flow line 70, the 
spring means 49 are cooperatively selected to respond 
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to the initial engagement of the inner filter tube 45 
against the wall of the borehole 12 so as to at least tem 
porarily force this tube back into the outer tube 46 as 
far as permitted by the lug 143 and the slot 144. It 
should be noted that even highly-unconsolidated for 
mations are typically sufficiently compacted by the 
borehole hydrostatic pressure as to initially require a 
substantial force on the fluid-admitting member 42 and 
the filter member 45 before the borehole wall is pene 
trated. Thus, even assuming that the formation 13 is 
relatively incompetent, the rearward movement of the 
valve member 58 through the inner filtering member 
45 will initially induct the plug of mudcake 145 into the 
nose of the fluid-admitting member 42 ahead of what 
ever loose formation materials, as at 146, that may im 
mediately flow into the forwardly-moving fluid-admit 
ting member. Since the fluid-admitting member 42 can 
advance into the formation 13 only by correspondingly 
displacing loose formation materials, as at 146, into the 
fluid-admitting member, it will be appreciated that so 
long as the fluid-admitting member is moving forwardly 
the nose of the inner filter tube 45 will encounter suffi 
cient opposition to still overcome the biasing spring 49 
and thereby maintain the slits 141 and 142 in full regis 
tration. Thus, at least a substantial portion of the mud 
cake plug 145 will have the opportunity of escaping 
through the fully-opened slits 141 and 142. 
Once, however, the fluid-admitting member 42 

reaches its fully-extended position shown in FIG. 8, the 
nose of the inner filtering tube 45 will no longer be 
meeting sufficient resistance to overcome the biasing 
springs 49. Thus, as illustrated, the biasing springs 49 
will cooperate for selectively returning the filtering 
members 45 and 46 to their fully-extended position so 
as to again locate the slits 14 and 42 in relation to 
one another so that the net effective flow opening of 
each associated pair of slits is at a minimum. This will, 
of course, serve to cooperatively collect the entering 
loose formation particles 146 for now providing a per 
meable barrier or compacted column of the clean sand 
particles to halt the further entry of loose sand particles 
into the fluid-admitting means 10. It should be recog 
nized that once the filtering means 44 operates to stop 
the flow of additional sand particles into the fluid 
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admitting means 10, there can be no further erosion of 45 
the isolated portion of the wall of the borehole 12 since 
there is now no place for such additional particles to 
gO. 

It will be appreciated, therefore, that when a relative 
ly-incompetent formation, as at 13, is to be tested, the 
filtering means 44 will cooperate to initially shift the 
filtering members 45 and 46 to their retracted position 
for locating the associated pairs of the slits 141 and 142 
so as to provide a maximum flow opening to pass at 
least most of the incoming mudcake plug 145 on down 
stream of the filtering means. Then, as sand particles, 
as at 146, flow into the filtering means 44, the biasing 
means 49 will cooperate to return the filtering mem 
bers 45 and 46 to their respective extended positions 
for relocating the associated pairs of the slits 141 and 
142 so as to provide a minimum flow opening for effec 
tively collecting the clean sand particles into a com 
pacted column or permeable barrier just ahead of the 
valve member 58 which is sufficient to halt further 
entry of additional sand particles. 
On the other hand, as shown in FIG. 9, should the 

formation interval 14 being tested be relatively well 
compacted, the advancement of the fluid-admitting 
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member 42 will be relatively slight with its nose making 
little or no penetration into the earth formation. It will, 
of course, be appreciated that the fluid-admitting 
means 10 will be urged outwardly with sufficient force 
for the noses of the fluid-admitting member 42 and the 
inner filter member 45 to at least penetrate the mud 
cake 147 which typically lines the walls of the borehole 
12 adjacent to permeable formations, as at 14. Thus, in 
this situation, the inner filter member will be immedi 
ately urged against the wall of the borehole 12 with suf 
ficient force for shifting the filter members 45 and 46 to 
their retracted positions so as to allow the incoming 
mudcake particles 148 to readily pass on through the 
fully-open pairs of associated slits 141 and 142. 
In contrast, however, to the situation just described 

with respect to incompetent formations, as at 13, the 
engagement of the inner filter member against the com 
petent formation 14 shown in FIG. 9 will instead result 
in the filter members 45 and 46 remaining in their fully 
retracted position so as to leave the associated pairs of 
the slits 141 and 142 fully open. Thus, as the valve 
member 58 moves to its depicted rearward position, all 
midcake, as at 148, entering the fluid-admitting means 
10 will be free to pass easily through the new and im 
proved filtering means 44 without blocking subsequent 
communication with the formation 14. 
Accordingly, it will be appreciated that regardless of 

the nature of the formation, as at either 13 or 14, which 
is encountered during a testing operation by the forma 
tion-testing tool 11, mudcake, as at 148, which enters 
the fluid-admitting member 42 at the very outset of the 
testing operation is capable of freely passing through 
the fully-registered slits 141 and 142 and on into the 
flow line 70. Therefore, as shown in both FIGS. 7 and 
9, by virtue of the new and improved apparatus of the 
present invention mudcake particles, as at 148, are ef 
fectively purged from the interiors of the fluid-admit 
ting member 42 and the filtering members 45 and 46 so 
as to promptly eliminate this as a subsequent source of 
possibly-plugging materials. It should be noted that 
even should a competent formation, as at 14, begin to 
slough for some reason, the filtering means 44 never 
theless has the capability of shifting the filtering slits 
141 and 142 to a narrow position as necessary to ac 
commodate any change in formation conditions. 
As best seen in FIGS. 6A and 6B, therefore, should 

there be any producible connate fluids in the isolated 
earth formation 13 (or the formation 14), the forma 
tion pressure will be effective for displacing these con 
nate fluids by way of the new and improved fluid 
admitting means 10 into the flow line until such time 
that the lower portion of the flow line 70 and the 
branch conduit 83 are filled and pressure equilibrium is 
established in the entire flow line. By arranging a typi 
cal pressure-measuring transducer, as at 149 (or, if de 
sired, one or more other suitable types of property 
measuring transducers) in the flow line 70, one or more 
measurements representative of the characteristics of 
the connate fluids and the formation 13 may be trans 
mitted to the surface by a conductor 149a and either 
indicated or, if desired, recorded on the recording ap 
paratus 17 (FIG. 1.). In any event, the pressure mea 
surements provided by the transducer 149 will, of 
course, permit the operator at the surface to readily de 
termine the formation pressure as well as to obtain one 
or more indications representative of the potential pro 
ducing capability of the formation 13 (or the formation 
14). The various techniques for analyzing formation 
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pressures are well known in the art and are, therefore, 
of no significance to understanding the present inven 
tion. 
The measurements provided by the pressure trans 

ducer 149 at this time will indicate whether the sealing 
pad 39 has, in fact, established complete sealing en 
gagement with the earth formation 13 (or the forma 
tion 14) inasmuch as the expected formation pressures 
will be recognizably lower than the hydrostatic pres 
sure of the borehole fluids at the particular depth which 
the tool 11 is then situated. This ability to determine 
the effectiveness of the sealing engagement will, of 
course, allow the operator to retract the tool-anchoring 
member 20 and the sealing pad 39 without having to 
unwittingly or needlessly continue the remainder of the 
complete operating sequence. 
Assuming, however, that the pressure measurements 

provided by the pressure transducer 149 show that the 
sealing pad 39 is firmly seated, the operator may leave 
the formation-testing tool 11 in the position shown in 
FIGS. 6A and 6B as long as it is desired to observe as 
well as to record the pressure measurements. As a re 
sult, the operator can determine such things as the time 
required for the formation pressure to reach equilib 
rium as well as the rate of any pressure increase and 
thereby obtain valuable information indicative of vari 
ous characteristics of the earth formation 3 such as 
permeability and porosity. Moreover, with the illus 
trated embodiment of the tool 11, the operator can 
readily determine if collection of a fluid sample is war 
ranted. 
Referring again to FIGS. 6A and 6B, it will be appre 

ciated that once the several components of the tool 11 
and the control system i6 have moved to their respec 
tive positions shown in these figures, the hydraulic 
pressure will again rise until such time that the set line 
pressure switch 99 operates to halt the hydraulic pump 
87. Inasmuch as the pressure switch 99 has a selected 
operating range, in the typical situation the pump 87 
will be halted shortly after the pressure-equalizing 
valve 77 closes and the flow-line control valve 74 
opens. At this point in the operating cycle of the tool 
Ai, once a sufficient number of pressure measurements 
have been obtained, a decision can be made whether it 
is advisable to obtain one or more samples of the pro 
ducible connate fluids present in the earth formation 
13. If such samples are not desired, the operator can 
simply operate the control switches 24 and 25 for re 
tracting the tool-anchoring member 20 well as the seal 
ing pad 39 without further ado. This freedom of action 
is, of course, made possible by virtue of the flexibility of 
operation of the new and improved fluid-admitting 
means 10 and the assurance that connate fluids can re 
liably pass through the filter means 44. 
On the other hand, should a fluid sample be desired, 

the control switches 24 and 25 (FIG. 1) are advanced 
to their next or so-called “sample' positions 29 to 
open, for example, a solenoid valve 150 (FIG. 3B) for 
coupling pressured hydraulic fluid from the high-pres 
sure section S19 of the set line 94 to the piston actuator 
81 of the sample-chamber control valve 75. This will, 
of course, be effective for opening the chamber control 
valve 75 to admit connate fluids through the flow line 
70 and the branch conduit 72 into the sample chamber 
22. If desired, a “chamber selection' switch 151 (FIG. 
i) in the surface portion of the control system 16 could 
also be moved from its "first sample' position 152 to its 
so-called “second sample' position 153 (FIG. 1) to en 
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18 
ergize a solenoid valve 154 (FIG. 3B) for opening the 
other sample-chamber control valve 76 to also admit 
connate fluids into the second sample chamber 23. In 
either case, one or more samples of the connate fluids 
which are present in the isolated earth formation 13 (or 
the formation 14) can be selectively obtained by the 
testing tool 1. 
Upon moving the control switches 24 and 25 to their 

so-called “sample-trapping' positions 30, the pump 87 
will again be restarted. Once the pump 87 has reached 
operating speed, it will commence to operate much in 
the same manner as previously described and the hy 
draulic pressure in the output line 90 will again begin 
rising with momentary halts at various intermediate 
pressure levels. 
Accordingly, when the control switches 24 and 25 

have been placed in their sample-trapping positions 30 
(FIG. 1), the solenoid valve 97 (FIGS. 3A and 3B) will 
open to admit hydraulic fluid into the retract line 95. 
By means of the electrical conductor 10ia, however, 
the pressure switch 101 is enabled and the pressure 
switch 100 is disabled so that in this position of the con 
trol switches 24 and 25 the maximum operating pres 
sure which the pump 87 can initially reach is limited to 
the pressure at the operating pressure level determined 
by the pressure switch 01. Thus, by arranging the hy 
draulic control valve 106 to open in response to a hy 
draulic pressure corresponding to this predetermined 
pressure level, hydraulic fluid in the high-pressure sec 
tion 19 of the set line 94 will be returned to the reser 
voir 89 by means of the return line 92. As the hydraulic 
fluid in the high-pressure section 119 returns to the res 
ervoir 89, the pressure in this portion of the set line 94 
will be rapidly decreased to close the hydraulic control 
valve 103 once the pressure in the line is insufficient to 
hold the valve open. Once the hydraulic control valve 
103 closes, the pressure remaining in the low-pressure 
section 16 of the set line 94 will remain at a reduced 
pressure which is nevertheless effective for retaining 
the tool-anchoring member 20 and the sealing pad 39 
fully extended. 
As hydraulic fluid is discharged from the lower por 

tion of the piston actuator 81 by way of the still-open 
solenoid valve 150 and fluid from the retract line 95 en 
ters the upper portion of the actuator by way of a 
branch line 155, the sample-chamber control valve 75 
will close to trap the sample of connate fluids which is 
then present in the sample chamber 22. Similarly, 
should a fluid sample have also been collected in the 
second sample chamber 23, the other sample-chamber 
control valve 76 can also be readily closed by operating 
the switch 151 (FIG. 1) to reopen the solenoid valve 
154. Closure of the sample-chamber control valve 75 
(as well as the valve 76) will, of course, be effective for 
trapping any fluid samples collected in one or the other 
or both of the sample chambers 22 and 23. 
Once the sample-chamber control valve 7S (and, if 

necessary, the control valve 76) has been reclosed, the 
control switches 24 and 25 are moved to their next or 
so-called retracted switching positions 3i for initiating 
the simultaneous retraction of the tool-anchoring mem 
ber 20 and the sealing pad 39. In this final position of 
the control switch 25, the pressure switch 101 is again 
rendered inoperative and the pressure switch i00 is en 
abled so as to now permit the hydraulic pump 87 to be 
operated at full rated capacity for attaining hydraulic 
pressures greater than the first intermediate operating 
level in the retract cycle. Once the pressure switch 10: 
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has again been disabled, the pressure switch 100 will 
now function to operate the pump 87 so that the pres 
sure will now quickly rise until it reaches the next oper 
ating level. 
At this point, hydraulic fluid will be supplied through 

the retract line 95 and the branch hydraulic line 138 for 
reopening the pressure-equalizing control valve 77 to 
readmit borehole fluids into the flow line 70. Opening 
of the pressure-equalizing valve 77 will admit borehole 
fluids into the isolated space defined by the sealing pad 
39 so as to equalize the pressure differential existing 
across the pad before it is retracted. Hydraulic fluid dis 
placed from the upper portion of the piston actuator 79 
of the pressure-equalizing valve 77 will be discharged 
through a typical relief valve 156 which is arranged to 
open only in response to pressures equal or greater 
than that of this present operating level. The hydraulic 
fluid displaced from the piston actuator 79 through the 
relief valve 156 will be returned to the reservoir 89 by 
way of the branch hydraulic line 133, the high-pressure 
section 119 of the set line 94, the still-open hydraulic 
control valve 106, and the return line 92. 
When the hydraulic pressure in the output line 90 has 

either reached the next operating level or, if desired, a 
still-higher level, pressured hydraulic fluid in the re 
tract line 95 will reopen the hydraulic control valve 105 
to communicate the low-pressure section 116 of the set 
line 94 with the reservoir 89. When this occurs, hydrau 
lic fluid in the retract line will be admitted to the retract 
sides of the several piston actuators 21 and 41. Simi 
larly, the pressured hydraulic fluid will also be admitted 
into the annular space 57 in front of the enlarged-diam 
eter piston portion 55 for retracting the fluid-admitting 
member 42 as well as into the annular space 67 for re 
turning the valve member 58 to its forward position. 
The hydraulic fluid exhausted from the several piston 
actuators 21 and 41 as well as the piston chambers 56 
and 68 will be returned directly to the reservoir 89 by 
way of the low-pressure section 116 of the set line 94 
and the hydraulic control valve 105. This action will, of 
course, retract the tool-anchoring member 20 as well as 
the sealing pad 39 against the tool body 19 to permit 
the tool 11 either to be repositioned in the borehole 12 
or to be returned to the surface if no further testing is 
desired. 

It should be noted that although there is an operating 
pressure applied to the upper portion of the piston ac 
tuator 80 for the flow-line control valve 74 at the time 
that the pressure-equalizing valve 77 is reopened, a 
normally-closed relief valve 157 which is paralleled 
with the check valve 139 is held in a closed position 
until the increasing hydraulic pressure developed by 
the pump 87 exceeds the operating level used to retract 
the tool-anchoring member 20 and the sealing pad 39. 
At this point, in the operating sequence of the new and 
improved tool 11, the flow-line control valve 74 will be 
reclosed. 
The pump 87 will, of course, continue to operate 

until such time that the hydraulic pressure in the output 
line 90 reaches the upper limit determined by the set 
ting of the pressure switch 99. At some convenient time 
thereafter, the control switches 24 and 25 are again re 
turned to their initial or off positions 26 for halting fur 
ther operation of the pump motor 88 as well as reopen 
ing the solenoid valve 102 to again communicate the 
retract line 95 with the fluid reservoir 89. This com 
pletes the operating cycle of the illustrated embodi 
ment of the tool 11. 

20 
Accordingly, it will be appreciated that the new and 

improved fluid-admitting means 10 of the present in 
vention enable the formation-testing tool, such as that 
shown herein at 11, to be operated for testing any type 

5 of formation which may be reasonably expected to be 
encountered during a formation-testing operation. By 
providing filter means with selectively-adjustable filter 
openings, it is assured that a buildup of formation parti 
cles in the sampling member will not block the flow of 
connate fluids through the fluid-admitting means. 
Thus, with the new and improved filtering means de 
scribed herein, tests may now be conducted in various 
types of formations without experiencing either undu 
ly-reduced flow rates where a given formation is com 
posed of exceptionally-fine sand particles or having the 
testing tool plugged by mudcake or the like. 
While only a particular embodiment of the present 

invention has been shown and described, it is apparent 
that changes and modifications may be made without 
departing from this invention in its broader aspects; 
and, therefore, the aim in the appended claims is to 
cover all such changes and modifications as fall within 
the true spirit and scope of this invention. 
What is claimed is: 
1. Formation-testing apparatus adapted for suspen 

sion in a borehole having mudcake lining the walls 
thereof adjacent to earth formations containing pro 
ducible connate fluids and comprising: 
a body having a fluid passage adapted to receive con 

nate fluids; 
fluid-admitting means on said body including a fluid 

entry adapted to be engaged with a borehole wall 
for isolating a surface thereoffrom borehole fluids; 

means selectively operable for positioning said fluid 
admitting means,against a borehole wall to place 
said fluid entry into communication with earth for 
mations beyond an isolated borehole wall surface; 
and 

selectively-positionable fluid-filtering means cooper 
atively arranged in fluid communication between 
said fluid passage and said fluid entry and opera 
tively movable upon engagement of said fluid 
admitting means with an isolated borehole wall sur 
face to one filtering position for initially passing 
mudcake particles displaced from an isolated bore 
hole wall surface on through said filtering means 
into said fluid passage and operatively movable 
toward another filtering position whenever loose 
formation particles are eroded from an isolated 
borehole wall surface for collecting such loosened 
formation particles in said fluid entry as connate 
fluids pass on through said filtering means into said 
fluid passage. 

2. The formation-testing apparatus of claim 1 
55 wherein said fluid-filtering means include: 

first and second filtering members respectively pro 
vided with first and second filter openings and co 
operatively arranged for movement relative to one 
another between said one filtering position wherein 
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60 said filter openings mutually define at least one en 
larged filter passage sufficient to pass enlarged 
mudcake particles and said other filtering position 
wherein said filter openings mutually define at least 
one reduced filter passage sufficient to retain loose 

65 formation particles. 
3. The formation-testing apparatus of claim 2 

wherein said first and second filter openings are all at 
least substantially the same size. 
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4. The formation-testing apparatus of claim 2 12. The formation-testing apparatus of claim 8 fur 
wherein said first and second filter openings are elon- ther including: 
gated slits at least substantially the same size. pressure-measuring means coupled to said fluid pas 

5. The formation-testing apparatus of claim 1 sage and adapted for providing at least one mea 
wherein said fluid-filtering means include: 5 surement representative of the pressure of connate 

first and second filtering members respectively pro- fluids in said fluid passage; and 
vided with first and second filter openings and co- sample-collecting means on said body and selectively 
operatively arranged for movement relative to one operable for obtaining a sample of connate fluids in 
another between said one filtering position wherein said fluid passage. 
said filter openings are at least substantially aligned 10 13. The formation-testing apparatus of claim 12 fur 
with one another to mutually define at least one en- ther including: 
larged filter passage sufficient to pass enlarged means selectively operable after disengagement of 
mudcake particles and said other filtering position said fluid-admitting means from an isolated bore 
wherein said filter openings are at least partially hole wall surface for displacing from said fluid 
misaligned with one another to mutually define at 15 entry any loosened formation particles previously 
least one reduced filter passage sufficient to retain collected in said fluid entry. 
loose formation particles. 14. Formation-testing apparatus adapted for suspen 

6. The formation-testing apparatus of claim 5 sion in a borehole having mudcake lining the walls 
wherein said first and second filter openings are all at thereof adjacent to earth formations containing pro 
least substantially the same size. 20 ducible connate fluids and comprising: 

7. The formation-testing apparatus of claim 5 a body having a fluid passage adapted to receive con 
wherein said first and second filter openings are elon- nate fluids; 
gated slits at least substantially the same size. fluid-admitting means on said body and including a 

8. The formation-testing apparatus of claim 1 
wherein said fluid-filtering means include: 

first and second filtering members respectively pro 
vided with a plurality of filter openings and cooper 
atively arranged within said fluid-admitting means 
to the rear of said fluid entry for longitudinal move 
ment of said first filtering member relative to said 
second filtering member between said one filtering 
position wherein each associated pair of said filter 
openings in said filtering members mutually define 
an enlarged filter passage sufficient to pass en 
larged mudcake particles and said other filtering 
position wherein each associated pair of said filter 
openings in said filtering members mutually define 
a reduced filter passage sufficient to retain loose 
formation particles; 

first means coupled to said first filtering member and 
adapted to engage an isolated borehole wall Sur 
face for shifting said first filtering member to said 
one filtering position upon engagement of said 
fluid-admitting means with an isolated borehole 
wall surface; and 

second means coupled to said first filtering member 
and adapted for shifting said first filtering member 
to said other filtering position upon disengagement 
of said first means from an isolated borehole wall 
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fluid-sampling member having a tubular inlet pas 
sage adapted to be engaged with a borehole wall 
for isolating a surface thereof from borehole fluids 
and an outlet passage downstream of said inlet pas 
sage and coupled to said fluid passage, and means 
on said fluid-sampling member defining a chamber 
upstream of said outlet passage and adapted for 
collecting loose formation particles entering said 
inlet passage; 

means selectively operable for positioning said fluid 
sampling member against a borehole wall to place 
said inlet passage into communication with earth 
formations therebeyond; and 

filtering means on said fluid-sampling member for in 
tercommunicating said inlet and outlet passages 
and including first and second filtering members 
respectively having first and second filter openings 
each selectively sized to pass mudcake particles 
and cooperatively arranged between said inlet and 
outlet passages for sliding movement of said first 
filtering member across said second filtering mem 
ber between a first position wherein said first and 
second filter openings mutually define a corre 
sponding number of enlarged filtering passages suf 
ficient to pass enlarged mudcake particles and a 
second position wherein said first and second filter 

surface. 5O openings mutually define a corresponding number 
9. The formation-testing apparatus of claim 8 further of reduced filtering passages sufficient to retain 

including: loose formation particles, means cooperatively ar 
means selectively operable after disengagement of 

said fluid-admitting means from an isolated bore 
hole wall surface for displacing from said fluid 
entry any loosened formation particles previously 
collected in said fluid entry. 

10. The formation-testing apparatus of claim 8 fur 
ther including: 
pressure-measuring means coupled to said fluid pas 
sage and adapted for providing at least one mea 
surement representative of the pressure of connate 
fluids in said fluid passage. 

11. The formation-testing apparatus of claim 8 fur 
ther including: 
sample-collecting means on said body and selectively 
operable for obtaining a sample of connate fluids in 
said fluid passage. 
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ranged between said filtering members for respec 
tively defining said first and second positions, first 
actuating means cooperatively arranged for shift 
ing said first filtering member to said first position 
in response to engagement of said fluid-admitting 
means with a borehole wall to allow mudcake parti 
cles displaced therefrom into said fluid-sampling 
member to pass readily through said enlarged fil 
tering passages into said outlet passage, and second 
actuating means cooperatively arranged for shift 
ing said first filtering member to said second posi 
tion in response to displacement of loose formation 
particles into said fluid-sampling member from a 
borehole wall engaged thereby. 
5. The formation-testing apparatus of claim 14 fur 

ther including: 
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pressure-measuring means coupled to said fluid pas 
sage and adapted for providing at least one mea 
surement representative of the pressure of connate 
fluids in said fluid passage. w 

16. The formation-testing apparatus of claim 14 fur- 5 
ther including: 
sample-collecting means on said body and selectively 
operable for obtaining a sample of connate fluids in 
said fluid passage. 

17. The formation-testing apparatus of claim 14 fur- 10 
ther including: 
pressure-measuring means coupled to said fluid pas 
sage and adapted for providing at least one mea 
surement representative of the pressure of connate 
fluids in said fluid passage; and 15 

sample-collecting means on said body and selectively 
operable for obtaining a sample of connate fluids in 
said fluid passage. 

18. The formation-testing apparatus of claim 14 fur 
ther including: 20 
a piston member coaxially arranged in said fluid-sam 
pling member for movement between a retracted 
position in a rearward portion thereof to close off 
the rear of said particle-collecting chamber and an 
extended position in a forward portion of said fluid- 25. 
sampling member; and 

means coupled to said piston member and selectively 
operable for moving said piston member to its said 
retracted position following engagement of said 
fluid-admitting means with a borehole wall to 30 
admit connate fluids into said fluid-sampling mem 
ber and for moving said piston member to its ex 
tended position following disengagement of said 
fluid-admitting means from a borehole wall to dis 
place any loosened formation materials previously 35 
collected in said particle-collecting chamber from 
said fluid-sampling member. 

19. Formation-testing apparatus adapted for suspen 
sion in a borehole having mudcake lining the walls 
thereof adjacent to earth formations containing pro- 40 
ducible connate fluids and comprising: 
a body having a fluid passage adapted to receive con 
nate fluids; 

fluid-admitting means on said body and including a 
fluid-sampling member having a tubular forward 45 
portion defining an inlet passage adapted to be en 
gaged with a borehole wall for isolating a surface 
thereof from borehole fluids, and an outlet passage 
coupled to said fluid passage and having an inward 
ly-facing entrance in said tubular forward portion 50 
downstream of said inlet passage; 

means selectively operable for positioning said fluid 
sampling member against a borehole wall to estab 
lish communication with earth formations therebe 
yond; 55 

filtering means between said inlet and outlet passages 
adapted for limiting the entrance of loose forma 
tion particles into said fluid passage and including a 
fixed filtering member having a plurality of filter 
openings covering said outlet passage entrance, a 60 
movable filtering member having a plurality of fil 
ter openings complementally fitted over said fixed 
filtering member and adapted for movement rela 
tive thereto between one position where said filter 
openings in each of said filtering members mutually 65 
define a corresponding number of enlarged filter 
ing passages sufficient to pass mudcake particles 
and another position where said filter openings in 

24 
each of said filtering members mutually define a 
corresponding number of reduced filtering pas 
sages sufficient to retain loose formation particles, 
first means cooperatively arranged on said fluid 
sampling member and operable for moving said 
movable filtering member toward its said one posi 
tion upon engagement of said fluid-sampling mem 
ber with a borehole wall to allow mudcake particles 
displaced therefrom into said fluid-sampling mem 
ber to pass readily through said enlarged filtering 
passages into said outlet passage, and second 
means cooperatively arranged on said fluid-Sam 
pling member for moving said movable filtering 
member toward its said other position in response 
to displacement of loose formation materials into 
said fluid-sampling member from a borehole wall 
engaged thereby; and 

means adapted for controlling the entrance of parti 
cles into said fluid-sampling member and including 
a piston member coaxially arranged in said fluid 
sampling member for movement past said filtering 
members between an advanced position within said 
tubular forward portion ahead of said filter open 
ings blocking communication into said fluid-sam 
pling member and a retracted position to the rear 
of said filter openings for uncovering said filtering 
members and defining a space to the rear thereof 
for collecting loosened formation particles entering 
said tubular forward portion, and piston-control 
means cooperatively arranged for selectively mov 
ing said piston member back and forth between its 
said advanced and retracted positions. 

20. The formation-testing apparatus of claim 19 
wherein said outlet passage entrance is defined by an 
annular chamber formed around an interior wall por 
tion of said fluid-sampling member between said ad 
vanced and retracted positions of said piston member; 
and said filtering members are respectively tubular 
members coaxially mounted in said fluid-sampling 
member around said annular chamber with said mov 
able filter member being sized for passage of said piston 
member as it moves between its said positions. 
21. The formation-testing apparatus of claim 19 

wherein said filter openings are respectively comprised 
of a plurality of circumferentially-oriented slits spaced 
longitudinally along each of said filter members with 
the width of each of said slits being selectively sized for 
passage of mudcake particles, and wherein the move 
ment of said movable filtering member is longitudinally 
in relation to said fluid-sampling member. 
22. The formation-testing apparatus of claim 21 

wherein the distance between said positions of said 
movable filtering member is selected so that each of 
said slits in said movable filtering member is always co 
operatively associated with the same one of said slits in 
said fixed filtering member. 
23. The formation-testing apparatus of claim 19 fur 

ther including: 
sealing means cooperatively arranged on said fluid 
admitting means around said tubular forward por 
tion and adapted for packing-off a borehole wall 
around said tubular forward portion. 

24. The formation-testing apparatus of claim 19 fur 
ther including: 
means cooperatively mounting said fluid-sampling 
member on said body for movement relative 
thereto between a laterally-extended position and a 
retracted position; and 
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control means cooperatively arranged for selectively 
moving said fluid-sampling member back and forth 
between its said extended and retracted positions. 

25. The formation-testing apparatus of claim 19 fur 
ther including: 
Sample-receiving means on said body and adapted for 
receiving filtered connate fluids entering said fluid 
passage, and 

control means cooperatively arranged for selectively 
coupling said sample-receiving means to said fluid 
passage. 

26. The formation-testing apparatus of claim 19 fur 
ther including: 
pressure-monitoring means for providing indications 

at the surface indicative of the pressure of connate 
fluids in said fluid passage. 

27. The formation-testing apparatus of claim 19 fur 
ther including: 
a wall-engaging member movably mounted on said 
body on the opposite side thereof from said for 
ward portion of said fluid-sampling member; and 

piston means cooperatively coupled to said wall 
engaging member for moving said wall-engaging 
member between an extended wall-engaging posi 
tion and a retracted position against said opposite 
body side to respectively engage and disengage said 
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fluid-admitting means with and from a borehole 
wall. 

28. The formation-testing apparatus of claim 19 fur 
ther including: 
means cooperatively coupling said fluid-sampling 
chamber to said body for movement relative to one 
side thereof between a laterally-extended position 
and a retracted position; and 

piston means cooperatively coupled to said fluid 
Sampling member for moving said fluid-sampling 
member between its said laterally-extended posi 
tion and its said retracted position to respectively 
engage and disengage said fluid-sampling member 
with and from a borehole wall. 

29. The formation-testing apparatus of claim 28 fur 
ther including: 
a wall-engaging member movably mounted on said 
body on the opposite side thereof; and 

piston means cooperatively coupled to said wall 
engaging member for moving said wall-engaging 
member between an extended wall-engaging posi 
tion and a retracted position against said opposite 
body side upon movement of said fluid-sampling 
member between its said positions. 
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