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Erick L. Ahlgren, Houstom, ???. 
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(C. 166-2) 3 Claims. 

This invention relates to a formation tester. 
An object of the invention is to provide a for 

mation tester of the character described specially 
designed for use in connection with a gun unit 
so that the gun unit and tester may be lowered 
into a well and the casing perforated So as to al 
low fluid from the surrounding formation to en 
ter the casing and be collected by and entrapped 
in a chamber within the tester. 
. . Another object of the invention is to provide 
a formation tester of the character described 
embodying a novel type of valve assembly where 
by the sample chamber in the operating string 
of pipe will be normally closed at its lower end, 
with means for equalizing the pressure above 
and beneath the valve of said assembly so as to 
facilitate the movement of the valve to closed 
position after a sample of the formation has been 
taken. 
The combined gun and tester are of such con 

struction that the various formations at differ 
ent elevations may be tested without removing 
the tool from the Well. 
With the above and other objects in view the 

invention has particular relation to certain novel 5 
features of construction, operation and arrange 
ment of parts, an example of which is given in 
this specification and illustrated in the accom 
panying drawings, wherein: 

Figure 1 shows a vertical, sectional view of 
the combined gun and tester showing the packer 
collapsed and the sample chamber closed. 

Figure 2 shows a vertical, sectional view show 
ing the packer expanded and the Sample cham 
ber open to receive the Sample. 

Figure 3 shows a fragmentary, side elevation 
taken at right angles to the view shown in Fig 
ure 1; and m 

Figure 4 shows a cross sectional "View taken om 
the line 4-4 of Figure 1. 

Referring now more particularly to the draw 
ings wherein like numerals of reference desig 
nate the same parts in each of the figures, the 
numeral designates a tubular operating string 
of pipe which extends to the ground Surface and 
which contains a sample chamber. 
Attached to the lower end of the string of pipe 

there is a special coupling 2. The numeral 3 
designates a cylindrical rod or bar of Solid metal 
whose upper end is screwed into the lower end 
of the coupling 2 and extends on up into Said 
coupling, said bar forming the mandrel of the 
testing tool. 
The lower end of the bar 3 has a deep Socket 

4 into which the upper end of the nipple 5 is 5; 
fitted. This nipple has an external annular 
flange 6 and a clamp nut 7 is fitted over the lower 
end of the nipple and screwed onto the lower 
end of the bar 3 and clamps the nipple in place. 
The nipple forms a connection for the Well shoot 
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ing gun 8 to the bar 3. This gun may be of 
any conventional construction having a plurality 
of radial bores as 9, only one being shown, where 
in is located the projectile O. Behind each pro 
jectile there is an explosive charge through 
which the electrical conductor 2 extends, there 
being an electrical conductor for each projectile 
charge. These conductors extend upwardly with 
in a groove 3 in the bar 3 and are connected 
at their upper ends to separate contact plates 
4 located in the housing 5 into which the up 

per end of the bar is formed. These contact 
plates are insulated from said bar and from each 
other. The charges may be fired by Suitable 
mechanism that may be lowered through the 
operating string such as disclosed in my co 
pending application, Serial No. 549,074 filed Au 
gust 11, 1944, now Patent No. 2,396,768, granted 
March 19, 1946. 
Around, and spaced outwardly from, the bar 3 

there is a tubular packer support 6 providing a 
passage 6' through the packer and threaded 
onto the upper end of the tubular support 6 
there is the tubular packer expander Whose 
upper end is formed with an upWardly flared 
valve seat 8. Around the packer support there 
is a packer formed of rings 9 of resilient mate 
rial which are arranged alternately with respect 
to metal rings 20 and this packer is embraced by 
the upper and lower end plates 2, 22 which 
also surround the packer support 6. The packer 
expander f abuts the upper plate 2 and beneath 
the lower plate there is a jaw expander 23 slid 
ably connected with the packer Support and onto 
the upper end of which is Screwed a flange nut 
24 which abuts the lower plate 22 and through 
which the packer support extends. The lower 
end of the packer support 6 has an outwardly 
turned flange 25 which is beneath and engages 
With the in Wardly turned flange of the nut 24 
so as to interlock the jaw expander 23 with the 
packer Support 6. 
The expander 23 is hollow and is provided with 

the inlet ports 26 and its lower end has the down 
wardly tapering faces 2T on which the casing 
engaging jaws 28 are mounted to slide, said jaws 
having a dovetailedi connection with their cor 
responding faces. The jaw expander 23 also has 
the ducts 29 leading from beneath the expander 
into the interior passage 6' thereof. The jaw 
expander 23 has an internal tubular skirt 3 
which closely Surrounds the bar 3 and whose up 
per end has an internal annular flange 3 which 
is engageable with an external upwardly facing 
shoulder 32 on said bar 3 so as to limit the down 
Ward movement of the expander 23 relative to 
said bar. 
Surrounding the bar 3 beneath the jaw ex 

pander there is a tubular frame 33 having the 
upper and lower inside rings 34 and 35 secured 
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thereto and to which the upper and lower ends 
of the OutWardly bowed springs 36 are attached. 
These Springs are in yelidable and frictional en 
gagement With the Well casing 37 when tine tool 
is in the well. 

Ti'here is an anchor ring 38 which has a Swiwel 
ing connection with the ring 3?$. LinkS 3 are 
pivoted at their lower ends to the ring 38 and at 
their upper ends to the corresponding Jaws. 2d. 
The trame 33 has inverted J-Siots 4. The 

upper ends of these slots are turned to the leit, 
as shown in Figure 3 and there are the pins 4 
Whose inner ends are attached to the bar 3 and 
Whose Outer ends project through the slots. A. 
When the frame 33 is in its lower position, relia 
tive to the bar I, as shown in Figure 1, the pins 
4 will rest in the laterally, turned ends of the 
j-slots. šÚ, as shown in higure 3, So, as to hold said 
frame in said lower position and this. Will hold 
the jaws 28. in their lower position on the ex 
pander 23 and Said jaWS Will thus be also in their 
inner position out of contact with the casing 3 
with the flange 3 resting on the shoulder 32. 
There is a tubular valve housing 42 whose low 

er end is Screwed onto the upper end of the ex 
pander 7 and whose upper end has an in Wardy 
turned flange 43 which is engageable With an ex 
ternal annular flange 44 on the coupling 2. The 
valve housing 42 is provided With perforations 
45 and within said housing there is a valve body 
46 whose lower end is formed into a wave. art 
ranged to seat on the seat 8; also within the 
housing 42 there is a coil spring 68 which is in 
terposed between the flange 44 and the valve body 
6, . . . . . 

The upper end of the Wave body 45 has aa in 
ternal annular fange 49 which is engageable 
with an external upwardly facing shoulder 53 on 
the bar 3 and housed within the valve kody 43 
is a suitable seal ring 5 which closely surrounds 
te bar. 3. 

here is a duct. 52 through the tipper end of the 
bar 3 whose upper end leads from the cavity. 
within the coupling 2 and whose, lower end leads 
outwardly through the bar. and is closed by 
the seal ring 5 when the valve body 46 is in its 
Upper position, as: Shoyyn i Figure 1. Witir 
the ball 3 there is also, a duct 53 whose upper ald 
lower ends lead outstardly though the bar and 
Communicate with the interior of the valve house 
ing 42 above, and beneath the valve.hody, as shown 
in Figure 1, when the valve. 4 is open and the 
lower end of the duct 52 is closed, as shown in 
Figure 1. This duct 53 allows, pressure of the 
liquid in the casing to equalize, above and be 
neath the valve body when it is attempted to 
lift the valve 47 off of the seat 8, as will be more 
specifically explained hereinafter. 

In operation the tool is assembled and let dow 
into the well, as shown in Figure 1. The valye 
housing 42 will rest on the flange 44, the valve 
body 46 will rest on the shoulder 5 and the jaw 
expander. 23 will rest on the shoulder. 32: While 
the tool is being OWered and the ris A. Will he 
enoraged in the laterally.t!rned ends of the J-slots 
40, as shown in Figure 3, to hold the casing on 
gaging jaws. 28 in their, Jower retracted position, 
as shown in Figure 1. The packer Will be col 
ansed while the parts... are in said positions. 
Ver a positior has ªbgefa reach Fd ir the Wye 
where it is desired to perforate and: test, the op 
perating string i? and bar 3 mav ha tieraad te 
carry, the pins 4 out of the laterally tiraad erads 
of the J-slots - but the frame 3. With he held 
stationary by the springs 36. Thereupon the op 

4. 
erating string and bar 3 may be lowered relative 
to the frame 33 and jaws 28 into the position 
shown in Figure 2, the expander 23 expanding the 
JaWS 23 linto engagement with the casling 3 and 
these jaws being out.Wardly toothed, as shown, 
will take hold of said casing and will stop the 
further doWnward movement of the eXpander 
2 and the packing Supported thereupon. Upon 
further downward movement of the operating 
String the lower end of the coupling 2 Will en 
gage the upper end of the Walve body 46 carrying 
the lower end of the duct 52 beneath said waive 
body 46 and also moving the valve body down 
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Wardly until the valve 47 seats on the Seat 8 and 
upon further downward movement the expander 
f : will be moved downwardly applying an endwise 
compressive force to the packer to expand it out 
Wardly against the casing 37, as shown in Figure 
2 so as to form a fluid tight seal to seal off the 
formation being tested from the driling fluid in 
the casing above the packer, Thereupon the gun 
naay be fired in any preferred manner or in the 
aanner explained in my co-pending application 
above referred to and the casing will be perfor 
rated opposite the formation to be tested. Fluid 
from the formation Will then flow into the cass 
ing and up, through the ducts 29 and on p, 
through the packer Support 6 by Way of the pas 
sage 8 and through the duct, 52 and on up 
through the coupling 2 into the operating string 
and thence to the ground Surface if there is Sufe 
ficient well pressure. When a sample has flowed 
into the operating String i said string, and the 
bar 3, may be elevated. Upon such elevation the 
lower end of the duet 52 will be carried up into 
the valve body A8 and thus closed and the. S? apie 
entrapped. This will also carry the upper end 
of the duct 53 above the valve body 46. So that 
te pressure of the liquid in the casing Will be 
equalized above and beneath the valve body. 46 
so that upon engagement of the shoulder 58 with 
the shoulder, 49, the Wave 4 may be easily lifted 
from its seat 8. The fange 44 will also engage 
With the flange 43 thus relieving the packer of the 
compressive force thereon and permitting said 
packer to collapse and the fange 25 will engage 
the nut 2 and the Shoulder. 32 yill: engage the 
flange 3 f and elevate the iaw, expander 23 thus 
releasing the easing engagingiaws from the case. 
ing. The bar 3 may then be turned to the right 
to carry the pins 4 into the laterally extended 
ends of the slots 40 and the tool mav then be 
lowered or elevated and again operated, if dee 
sired, ori, withdrawn from the well. 
In order to prevent the valve body, 46 from mov 

ing upwardly while, the tool is being. Towered into 
the well or is being relocated in the well. and this 
opening the lower- endt of the di ºct 52 the spring 
48 has been provided which holds the valve body 
in its lower position relative to the mandrel 3 so 
aS t?? maintain said duct closed, as shown in Fig 

e. a 

The lower-end of the cotoling. 2 is downwardly 
and inwardly tapered so that when the tool is in 
position tn take a test, as-showa in Figure 2, this 
downwardly-ta pered portiora 54 will seat in a cor 
respondingly tapered seat 55 in the upper end of 
the valve body 46 so that the duct 53 will at this 
tirne be closed to prevent the entrance, through 
said duct, of the drilling fluid above, 
What I clair is: 
1. In a tester, for wells, a bar, tubular means for 

connecting the upper end of the bar to a tubular 
operating-string and communicating therewith, a 
jaw expander around and slidable on the bar, 
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means on the bar for Supporting the jaw expander 
for limited downward movement relative to the 
bar, casing engaging jaws on and surrounding the 
bar, means frictionally engageable With a. Sur 
rounding casing releasably connecting the ja:WS to 
the bar in retracted pCsition, said jaws being en 
gaged and expanded into engagement with the 
casing by said jaw expander upon release of Said 
jaw connecting means and downward movement 
of the bar and jaw expander relative to the jaWS, 
an annular packer assembly including an annular 
packer around the bar and Supported by the jaW 
expander, an annular packer expander around 
the bar on the packer assembly and having an 
upwardly facing valve seat, said packer assembly 
and expander having a passageway therethrough 
with an opening in each expander through which 
fluid may flow from beneath upwardly through 
them around the bar, a valve around, and slidable 
on, the bar above the packer expander, means on 
the bar for Supporting the valve in a lower posi 
tion on the bar Spaced above the packer expander 
Seat, Said bar having a main duct. With its lower 
end leading from an opening in the outside Sur 
face on the bar below said tubular means and 
upper end opening into Said tubular means con 
nected into said String, the lower end of Said main 
duct being ciosed by said valve when the valve is 
in said lower position and Said bar having a by 
pass duct whose ends terminate above and be 
neath said waive, respectively, when the valve is in 
Said lower position, yieldable means Surrounding 
Said bar and engaging and urging the Valve down 
Wardly on the bar, the valve being movable down 
Wardly by Said bar into contact. With the waive 
seat on said packer expander, to close the opening 
in Said packer expander and expand the packer 
assembly, Said bar being movable further down 
Wardly relative to Said valve to carry the lower 
end of the main duct beneath the Valve and into 
communication. With said passageway and to carry 
the upper end of the py-pass duct Within Said 
Valve to close the upper end of Said by-pass duct. 

2. In a tester for Wells, a bar, tubular means 
for connecting the upper end of the bar to a 
tubular operating string and communicating with 
Said String, a tapered jaw expander around the 
bar and slidable relative thereto, means on the 
bar for Supporting the jaw expander for limited 
downWard movement relative to the bar, casing 
engaging jaWS movably Supported on Said jaw 
expander, means trictiona Luy engageable With a 
Surrounding casing releasaply connecting the 
jaWS to Line bar in retracted position, Sald jaWS 
being engaged and eXpanded into engagement 
With the casing by Said JaW expander upon down 
Ward moveient OI tme par and jaW expander 
rela Ulve to the ja WS, an annuar packer assem 
bly lincludiling an annular pacraer around time bar 
and InovaQuy Supported tnereon, an annular 
packer eXpander around tine bar on the packer 
aSSenbly andi haVling an upWardly facling valve 
Sea G, Said packer assembly naving a passageway 
thereunrough through winlch luluid may low froin 
benean upwalduy around tine bar, a vauve around, 
and Saaloe on, tne parapove tne packer ex 
panati, Aleans Iuir Supporting tine Valve on tne 
bar in a position Spaced alouve the packer ex 
LCLSLLLLaaLLLL CLL0LS LLLLLaL LLL SLLKKKYLLL0LLL0 LLLLLL LLLL LLLLLL 
Seat, Sald Jar nawing a auct with its lower end 
leading Iron all Opening in the outside Surface 
LL LLLLLC LCLLS LLLLLL LL0SLaL aLaaLCLLS LCCLLL LLL LLLGL0 
upper end OpenS lito Said tutoliar neans, the 
lower end of Said duct being clused by said valve 
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6 
when the valve is in said spaced position, yield 
able means Surrounding said bar and engaging 
and urging the Walve downWardly on the bar, the 
valve being movable downwardly by said bar into 
contact with the valve Seat on the packer ex 
pander to close the passageway in Said packer 
and to expand the packer, said bar being now 
able further downwardly relative to said valve 
to carry the lower end of the duct beneath the 
valve and into communication with said passage 
Way. 

3. In a tester for wells, a tubular operating 
String adapted to be lowered into a well, a bar, 
tubular means for connecting the upper end of 
the bar to said string and communicating there 
with, a packer assembly slidable on the bar and 
having a passageway therethrough through 
Which fluid may flow from beneath upwardly 
around said bar, Said packer assembly compris 
ing a tubular packer around the ar, and upper 
tubular packer expander around the lar above 
the packer, and a lower tubular expander around 
the bar beneath the packer and engageable by 
Said bar for movement thereWith, said lower ex 
pander having downwardly tapering faces at its 
lower end, casing engaging jaws mounted on said 
lower expander for sliding movement relative to 
Said tapering faces, resilientmeans slidably carried 
On Said bar below said lower expander and fric 
tionally engageable with said casing, link means 
Operatively connecting said jaws and said re 
silient means, for moving said jaws outwardly 
along Said tapering faces into engagement with 
a surrounding casing upon downward movement 
of said bar, releasable means connecting said re 
silient means with said bar for movement there 
With to retain Said jaws in retracted position, an 
upWardly facing Valve Seat on Said upper packer 
eXpander, a Valve around and Siidable on the 
bar above the upper expander for movement into 
and Out of engagement with said valve seat, 
means on the bar for Supporting the valve out 
of engagement with Said valve seat, said bar 
having a main duct with its lower end leading 
from an opening in the outside surface of the 
bar below said tubular means and whose upper 
end Opens into Said tubular means connected 
into said string, the lower end of said main duct 
being closed by said valve when said valve is 
Supported by Said Supporting means out of en 
gagement with Said Valve seat, and said bar hav 
ing a by-pass duct whose ends terminate above 
and beneath said valve, respectively, When the 
valve is out of engagement with the valve seat, 
yieldable means Surrounding said bar and engag 
ing and urging the valve downwardly on the bar, 
the valve being movable downwardly by said bar 
and Said bar being nowable further downwardly 
relative to Said valve after the valve engages said 
Seat to carry the lower end of the main duct 
beneath the valve and into communication with 
Said passageway and to carry the upper end of 
the by-pass duct within said valve to close the 
upper end of Said by-pass duct. 

w ERICK L. AHLGREN. 
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