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My invention relates to formation testers, and 
among the objects of my invention are: 

First, to provide a formation tester which in 
corporates a gun unit designed to fire a bullet 
through a well casing surrounding formation or 
directly into the formation itself, and a sample 
collecting means having an intake port in close 
proximity to ̀ the muzzle of the gun unit whereby 
part of the formation itself loosened ~by the dis 
charge of theA gun, as well as fluid connate to the 
formation, may be collected; 
Second, `to provide a formation tester of this 

type in which the gun muzzle and sample-tak 
ing 4port are held against the casing or formation 
so that fluid contained within the well bore is 
substantially isolated from sample-taking means; 

Third, to provide a formation tester employing 
a gun unit which :may be designed to run on tub 
ing or on a cable, depending upon the quantity 
of sample desired; . 
Fourth, to provide a formation tester of this 

type which, when run on tubing string, may uti 
lize the tubing itself as a sample-receiving cham 
ber, whereby flow tests, pressure tests, etc., may 
be made While the formation tester remains in 
position, it >being possible to measure the ñow of 
fluid from the tubing string or to determine the 
static head if the formation pressure is insuili 
cient to flow; also a swab may be used within 
the tubing to assist in flowing the Well or bring 
a sample to the surface ,without disturbing the 
formation tester, or other sampling means such 
as a bailer may -be operated in the tubing; 

Fifth, to provide a gun type formation tester 
wherein any sand or loosened particles of the for 
mation are conducted directly into the tester, 
rather than into the well bore or casing around 
the formation tester, so that danger of the for 
mation tester becoming sanded Within the casing 
or open hole is minimized. » 

Sixth, to provide a gun type formation sampler 
designed prì-marily to collect samples of the for 
mation itself loosened by discharge of a gun unit, 
and arranged to incorporate a plurality of gun 
units with associated sample chambers whereby 
several samples may be collected from dilîerent 
points along the Well bore; and 

Seventh, to provide a formation sampler which 
incorporates a novel sample chamber associated 
with the muzzle end of a gun perforator, wherein 
the chamber is designed to entrap a sample of a 
ñuid lighter than the liquid in which the forma 
tion sampler is immersed. 
With the above and other objects in view, as 
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may appear hereinafter, reference is directed to 
the accompanying drawings. 
Figures 1 through 6 illustrate a form of my in 

vention constructed for use with a tubing string, 
in which: ' 

Figure 1 is an elevational view of my forma 
tionwtester with the parts in the positions as 
sumedl when the tester is being moved through 
a well casing, the well casing being shown in 
section and fragmentarily; 
Figure 2 is an enlarged transverse sectional 

view through 2_2 of Figure 1, illustrating a de 
tail of the friction cage construction; 
Figure 3 is an enlarged fragmentary, longitu 

dinal sectional view taken ln the same plane as 
Figure l, with the parts shown in the positions 
assumed when the formation tester is secured in 
the well casing and about rto .be operated; 
Figure 4 is a transverse sectional view through 

4_4 of Figure 3, illustrating particularly the 
gun unit and locking slip; 
Figure 5 is a transverse sectional view similar 

to Figure 4, showing a modified construction of 
the gun unit, this section being taken through 
5_5 of Figure 6; and 
Figure 6 is a fragmentary, longitudinal sec 

tional view taken through 6_6 of Figure 5, with 
the parts in the positions assumed when the 
lfoormation tester is being moved into the well 
ore. 

Figures 7 through 10 illustrate a modified form 
of my invention designed for suspension from a 
conductor core wire rope and adapted to collect 
a plurality of samples, in which: 
Figure 7 is an elevational view of my forma 

tion tester; ` 
Figure 8 is a fragmentary, longitudinal sec 

tional view thereof, taken in the same plane as 
Figure 7; and 
Figures 9 and 10 are transverse sectional views 

taken through 9_9 and Ill-Ill, respectively, of 
Figure 8. f 

Figures 11 through 14 illustrate a further mod 
ified form of my formation tester, which is par 
ticularly designed for operation in uncased or 
open holes, in which: 
Figure 11 is'an elevational view of my forma 

tion tester; 
Figure 12 is a fragmentary, longitudinal sec 

tional view thereof on an enlarged scale taken in 
a plane parallel to Figure 11 and through Il_l I 
of Figure I3; 
Figure 13 is a. transverse sectional view taken 

through I3_I3 of Figure 12; and 
Figure 14 is a fragmentary, longitudinal sec 



tional view similar to Figure 12, showing the parts 
in the4 positions assumed _after discharge of_»a 
gun unit. _ ' » 

Reference is first directed to Figures l 
through 6. 
This invention is an improvement upon and 

utilizes some of the features of my previous pat- ' 
ents. Nos. 2,092,337 and 2,092,338. Also it is con 
templated to utilize the invention disclosed in 
the Anderson Patent No. 2,058,287, namely, a bat 
tery-contained go-devil or weight bar. l  

A gun body I is provided in which is' formed 
a laterally directed gun bore 2 adapted to re 
ceive a bullet 3. The inner end of the gun bore 
2 is intersected by an angularly disposed, upward 
ly extending cartridge chamber which receives a 
cartridge 4, the outer end of which is closed by 
a'plug 5. 'I'he upper end of the gun body is pro 
vided with an internally threaded socket 3, into 
which the plug 5 extends. The upper end of 
the plug 5 is provided with a head adapted to 
be engaged by a wrench and is located at ap 
proximately the center of the socket 8. 
At the muzzle end of the gun bore 2 the gun 

body I is provided with a rudimentary recess 1 
which extends suiiiciently above the gun bore to 
embrace the outer end of a passage 3 which ex 
tends inwardly and upwardly into the socket 6. 
The outer end of the gun bore 2 is initially closed 
by a sealing disc 9 for the purpose of excluding 
the water from the gun bore until the gun is 
ñred. ‘ 

Around the recess 1, which may be circular, 
there may be press-fitted a sealing ring I0 formed > 
of relatively soft material s'uch as lead, alumi 
num, copper or the like. ~ To retain the sealing 
ring the margins of the recess may be undercut 
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slightly, the ring being secured byA placing it in.y I 
the recess and expanding it into the undercut 
margins. The sealing ring may likewise be un 
dercut around its inner periphery and its outer 
edge normally projecting slightly beyond the body 
I. Thebody I surrounding the recess is given a 
curvature corresponding to the curvature of the 
inside of the casing in which the formation tester 

’ lits, and the outer surface of the sealing ring` I0 
is ylikewise given such a curvature. Thus when 
the gun body is forced against the casing, as will 
be` described hereinafter, the sealing ring is 
pressed inwardly and its undercut inner periph 
ery forms a sealing lip tending to prevent leak- , 
age of iiuid between the recess 1 and the interior 
of the casing beyond the sealing ring. 
A stem II is secured to the lower end of the 

‘gun body I. Mounted upon the stem II is a 
friction cage I2 4which includes a top collar I3, 
to which is attached a plurality of bow springs 
I4. The lower end of the'bow springs are hinged 
to guide arms I5 which slide in slots provided in 
a lower collar I6. A sleeve I1 is`secured to the : 
upper collar and is provided with a bayonet slot 
I8 therein which is adapted to coact with a pin 
I9 secured in the stem II. A link 20 extends 
upwardly from the upper collar and is joined 
to a slip 2I which is adapted to slide on an angu- ’5 
larly disposed dovetail guide 22 formed along the . 
side of the body I opposite from the muzzle end 
of the gun bore 2. ' 
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The socket 6 formed in the upper end of the 
gun body is adapted to receive the screw-thread- ~' 
ed-lower end of a Valve case 23. Supported with 
in the valve case 23, in concentric relation there 
with, is a valve housing 24, passages 25 being 
formed between the valve housing and the valve 
case. Above the valve housing 24 the valve case 
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23 is reduced in its internal diameter and re 
ceives a removable valve seatring 23. The valve 
housing 24 is provided with .a borewhich re 
ceives a valve member 21. The valve member 
comprises a valve stem 2l which fits the bore of 
the valve housing and a valve head 23 which is` 
adapted to engage .the lower end of the valve 
seat ring 20. The effective diameter ofthe valve 
opening» provided by the valve' seat and valve 
head and' the diameter oi' the valve stem is ap 
proximately equal so that the valve 21 is sub 
stantially balanced.- The lower end of the valve 
housing is closed so as to form, with the valve 
stem. an equalizing chamber 3l which is in com 
munication with the upper end of the valve head 
above the valve seat through an equalizing port 
or ports 3|. Valve cups, or other sealing means, 
are provided on the valve stem so' as to isolate 
the chamber 30 from the passages below the valve 
seat. A comparatively weak spring 32 serves to 
hold the valve closed. 
The valvep21 is provided with an insulated 

electrical conductor therethrough having an up 
per terminal 33 extending above the valve head 
23 and a lower terminal 34 extending into the 
equalizing chamber 30. A contact pin 35 is se 
cured in the lower end of the equalizlng cham 
ber for engagement by the lower terminal 34 and 
protrudes below the valve housing 24;l its lower 
end is pointed for engagement with the upper 
end of the cartridge plug B. The cartridge plug 
is provided with a suitable conductor (not shown) 
which extends therethrough and into the car 
tridge 4 for the purpose of ignition. 
The upper end of the valve case 23 is screw 

threaded for connection to th-e lower end of 
a tubing string 38, by means ,of which the for 
mation tester is lowered into the well bore. 
-The valve 21 is adapted to be engaged by a 

weight bar 31 which may be in the form of a 
go-devil adapted to be dropped through the tub 
ing 38, or may be suspended on a wire line (in. 
either case the weight bar contains several bat 
teries-more fully disclosed in the above-men 
tioned Patent No. 2,058,287) on the weight bar 
may be suspended. from an electrical conductor 
cable, in which case the source of electrical en 
ergy is at the surface, as shown in Patent No. 
2,092,337. In all cases the weight bar is provided 
with a contact head 38 at its lower end adapted 
to engage the upper terminal 33. The weight 
of the weight bar is utilized to open the valve 
21 against the action of the spring 32, as set forth 
in Patent No. 2,092,337. - . 

Operation of my formation tester is as follows: 
The gun unit, slip assembly and valve arrange 
ment arelowered on tubing until the gun body is 
opposite the point at which a test is desirecL 
The tubing is then rotated in a manner to free 

> the bayonet slot with respect to the pin I3, so 
that the slip 2I may move upwardly on the gun 
body from the position' shown in Figure 1 to the 
position shown in Figure 3, so as to force the 
muzzle side of the gun body against the casing. - 
The' weight bar 31 is then lowered or dropped, 
the contact head 3l engages the upper terminal 
33 of the valve and the weight of the weight bar 
urges the valve against the comparatively weak 
spring 32 until the lower terminal 34 engages the . 
contact pin 35 so that a; circuit is completed to 
the cartridge 4, it being noted that a suitable elec 
trical ground connection is provided between 
the weight bar and tubing. Ignition of the car 
tridge discharges the bullet 3 through t‘hey casing 
C to form an opening for the entrance of fluid 
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`for connection to the valve case. which may be present on the outside of the cas 

ing. The incoming fluid passes through passage 
8 and passages 25 into the tubingstring 36. 
If the weight bar‘has been lowered on a wire line 
or conductor cable the position of the valve may 
be readily controlled by the operator at the sur 
face, and should the incoming fluid flow out of 
the tubing at the well mouth the weight bar 
may be lifted to close the valve. 
Various procedures may be adopted' in con 

ducting a test, for example, pressure gauges 
may be incorporated with the weight bar and 
connected with apparatus at the surface, par 
ticularly if a conductor cable is used, so that t'he 
height to which the liquid rises may be ascer 
tained. Also, in removing the weight bar it is a 
comparatively simple matter to determine by 
weight indicators when the surface of the liquid 
is reached. _ 

Further, it is possible by conventional means 
such as used in conjunction with removable core 
barrels, to disconnect the cable or wire line from 
theweight bar and then use a swab or other de 
vice lowered in the tubing for the purpose of 
withdrawing the ñuid. Thus, any one of a 
number of tests may be made, according to the 
desire of the operator, all while the/gun body 
remains in position. 

It is not mandatory that a sealing ring be 
provided around the recess as the surface of the 
gun body itself may conform sumciently to the 
casing to provide a fairly satisfactory seal, in` 
asmuch as slight contamination of the incoming 
fluid would do no harm. In this connection, it 
should be borne in mind that under normal op 
eration the casing C is entirely ñlled with liquid 
and that its static head is in most cases greater 
than the fluid which is tested. However, it is 
not necessarythat the casing be filled with liq 
uid, in which case incoming fluid pressure is 
greater than any nominal hydrostatic head 
within the casing and any slight leakage would 
merely subtract from the quantity of the sample 
instead of contaminating it. 

It is unnecessary that the stem Il line up 
' axially with the tubing string or valve case. 
Also it is preferable to provide independent 
movement of the bow springs so that when the 
gun body is moved laterally in the casing by 
reason of the slips 2| the bow springs are free , 
to give independently and allow eccentric loca 
tion of the stem ||. 
In Figures 5 and 6 there is illustrated a modi 

fied form of my formation tester, particularly in 
-respect to the construction of the gun unit. The 
modified gun body 4| is in most respects similar 
to the gun body I, except that in place of the 
gun bore 2 the gun body 4| is provided with a 
screw-threaded socket which receives a gun bar 
rel 42. At the inner end of the gun barrel 42 
there is formed in the gun body a chamber 
adapted to receive a cartridge 43. The gun bar 
rel receives a bullet 44. Around the outer end of 
the gun barrel the gun body 4| is provided with 
a recess 45 which is suiiîciently larger than the 
gun barrel to receive a sealing ring 46. 'I’he 
sealing ring may be formed of rubber or may be 
formed of relatively soft metal, and include a 
radially inwardly directed ñange 41 adapted to 
be engaged by a clamping nut which may screw 
thread upon the outer end of the gun barrel 42. 
The sealing ring 46 may normally extend slight 
ly beyond the surface of the gun body. A pas 
sage 49 communicates with the recess 45 and the 
socket formed at the upper end of the gun body 
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electrically operated I‘lring means 50 extends 
from the socket provided in the upper end of 
the gun body 4| to the cartridge 44. In opera 
tion the modified construction _is similar to that 
previously described, with the added feature 
that the gun barrel may be replaced when it be 
comes worn. ' 

In both constructions the gun body is provided 
with suillcient clearance at its sides to permit 
circulation around the gun, even when the gun 
body is secured in the casing. 
Reference is now directed to Figures 7 

through l0. 
This construction includes a body member 5I 

in the form of an elongated round bar of the 
requisite diameter and having a\plurality of lat 
erally directed gun bores 52. The gun bores are 
preferably arranged in vertical alignment and 
have their muzzle ends at one side only of t'he 
gun body. The gun bores may be of uniform di 

. ameter and _each is intersected near its inner 
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end by a cross bore which receives a cartridge 
53. The outer end of the cross bore is closed by 
a sealing plug 54 which is adapted to carry an 
electrical conductor 55. The conductors from 
the several sealing plugs lit within a longitudi 
nally extending conductor channel 56 formed in 
the side of the gun body and pass upwardly 
through the channel to a sequencing controller 
(not shown) contained within a. controller cas 
ing 51. The casing is attached to a cable head 
58 which in turn is attached to a conductor core 
wire rope or cable 59. The inner end of each 
gun bore 52 may contain an additional cartridge 
element 60 and forwardly thereof a bullet 6|. 
The gun bores are spaced sufliciently far apart 

to provide spaces for sampler chambers 62. Each 
sampler chamber is in the form of a relatively 
large bore extending laterally into the gun body 
at the opposite side from the muzzle end of the 
gun bore. Each sampler chamber 62 is closed 
by a screw-threaded cap member 63. The inner 
or forward end of each sampler chamber con 
nects by a port 64 with the muzzle end of lthe 
corresponding gun bore. At the muzzle end of 
each gun bore the body is provided with a 
rudimentary recess 65 which is common to the 
gun bore and corresponding port. Each recess 
65 is initially closed by a sealing disc 66 which 
is preferably dome-shaped and designed to with 
stand the external pressure of liquids in which 
the gun may be immersed. Inasmuch as the gun 
units and sampler chambers of the modiñcation 
shown in Figures 10 through 14 are similar, ref 
erence may be had to Figures 12 and 13. 
Above and'below the series of gun units and 

sampler chambers formed in the body member 
are provided slip means for holding the body 
member against one side of a surrounding cas 
ing. Such means include a slip guide 61 formed 
in the body member and arranged at a slight 
angle with respect to the axis of the body mem 
ber. The slip guides may be in the form of 
dovetail channels and receive Wedge-shapedl slips 
68 having teeth or serrations on their outer 
edges for engagement with a surrounding casing, 
as shown by dotted lines in Figure 8. Each slip 
is provided with a stem 69 which is adapted to 
extend downwardly into a socket formed in the 
body member in alignment with the correspond 
ing slip guide 61. A spring 1| is fitted within 
the slip stem 69, which stem is hollow. The 
spring tends to force the corresponding slip up 
wardly and outwardly along the slip guide. 
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Paralleling the slip stem socket 1l, on the 

opposite side of the sun body, is a keeper bore 
12 which receives a keeper piston 1I and is pro 
vided at its lower or outer end with. a tubular 
keeper plug 1l. 'I'he slip guide and keeper bore 
are connected by a key ball passage 1l in which 
is fitted a key ball 18. The key ball is slightly 
larger in diameter than the length of the pas- \ 
sage so that the key ball may fit into a recess 
provided on the back side of the corresponding 
slip, and is initially held therein by the keeper 
piston 13. 'I'he keeper piston is in turn held in 
position by a shear pin 11. „ 
The inner or upper end of each keeper bore 

12 is reduced in diameter and intersects a lat 
erally directed cartridge bore 18 which is inter 
-sected by a right angularly disposed cartridge 
bore 19. These bores 18 and 18 receive cartridge 
elements 80 and I3 respectively. The outer end 
oi' the cartridge bore 18 receives a retainer plug 
80 which holds a sealing plate Il over the end 
of the cartridge element so as to exclude water 
therefrom and to permit pressure to be built 
up before rupturing. The retainer plug 80 is 
provided with ports 82 which connect the bore 18 
with the keeper bore 12, so that when the car 
tridges are discharged the sealing'plate 8l rup 
tures and the keeper piston is driven down 
wardly, shearing pin 11 and allowing the key 
ball to release the corresponding slip. The 
transverse cartridge bore 18 is provided with a 
conductor-carrying sealing plug M which is con 
nected through a conductor “Ito the controller 
in the manner of the other conductors associated 
with the gun unit.  A 

Operation of the construction shown. in Fig 
ures '1 through 10 is as follows: The formation 
tester is lowered on a cable to a point below the 
place at which the samples are to be taken. The 
controller is operated to ñre cartridges in bores 
18 and 19 so as to release the slips. When the 
slips are released the muzzle side of the gun 
body is forced against the casing and the weight 
is taken off the cable, the slips preventingthe 
gun from moving downwardly. When the gun 
or formation tester is _set in position the con 
~troller is operated to fire one or more of the 
gun units. Inasmuch as the gun unit is held 
against the surrounding casing the muzzles re 
main in alignment with the holes made by the 
corresponding bullets and a passage is formed 
between the hole made by the bullet and. the 
sampler chamber. .The pressure inthe sampler 
.chamber is materially lower than the ordinary 
hydrostatic head of the fluids around the gun, 
being initially at atmospheric pressure, and al 
though upon discharge of the gun this pressure 
may rise to several atmospheres the gas gener-4 
ated by the explosive rapidly cools, again lower 
ing the pressure. Such lowered pressure’region 
causes the particles of formation loosened upon 
passage of- the bullet therein to be drawn into 
the chamber, along with a small quantity of 
fluid. Inasmuch as the entrance ̀ port to each 
sampler chamber is disposed at the upper end 
thereofI the solid' material collected by the 
sampler chambers remains therein although the 
gun is moved through the well fluid. However, 
should the fluids which entered through the gun 
perforation be lighter than the liquid within the 
casing, the fluids would normally be displaced byI 
the liquid within the casing. This may be pre 
vented by providinga baille 83 in the form of a 
lip extending downwardly from> the upper side of 
the sampler chamber. Any lighter fluid entering 
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the chamber is trapped behind the baille. After 
the tester has been fired in one position itmay 
be raised and again fired, or removed from the 
casing; it being noted that the slips tend to re 
.lesse when the tester is moved upwardly.. 

Reference is `nowgggiirected  to Figures il 
through 14: The struäüremerein illustrated is 
particularly designedvfor operation in open or 
uncased holes. The gun body, gun bores and 
sample-receiving chambers may be identical to 
the construction shown in Figures '1 through l0 
and these parts are given like reference charac 
ters. In place of the slip arrangement provided 
at the extremities of the gun body illustrated in 
Figure 7, the gun body is provided at its upper 
and lower end with a stem 8l upon which is 
mounted cages 82. Each cage is secured on the 
gun against rotation and includes a pair of bow 
springs 83 positioned on the opposite side of the 
gun body from the muzzle ends of its gun bores, 
so that the springs in riding against one side of 
the well bore urge the muzzle side of the gun 
body into contact with the opposite side of the 
gun bore, as shown in'Figure 1l. 
The chambers may or may not have the baille 

members, depending upon whether the primary 
interest is ininvestigation of the formation itself 
or in the collection of a fluid sample therefrom. 
Because of the necessarily limited space of the 
sample chambers, samples of the formation it 
self, of course, afford better means of identifica 
tion. In this connection, it should be pointed 
out that particles ofthe formation obtained by 
the formation tester' are examined through a 
microscope for identification by their physical 
properties. Chemical» tests also may be made 
and the results checked with samples from other 
wells to identify a given formation. It also 
should be noted that a bullet in penetrating the 
formation tends to pulverize or break up the 
formation to a diameter several times that of 
the bullet itself, and that the loosened material 
being immediately opposite the gun barrel is 
readily drawn into the chamber and tends to en 
ter ahead of any other fluid which may be sur~ 
rounding the gun. It is not'necessary to obtain 
a complete seal between the gun and the re 
mainder of the well bore, but mere contact of the 
gun with the casing or formation is suil‘icient, 
particularly if formation samples, as distin 
guished from fluid samples, are desired. 
The ñrst described structure is particularly 

directed to the sampling of fluid connate to the 
formation. However, particles of the formation 
loosened by the bullet, as well as additional 
formation which may be washed into the tubing 
by the action of the flowing fluid, may be ex 
amined when the formation tester and tubing 
are removed. Also. if there is any quantity of 
sand or the like entering through the formation, 
a. conventional suction bailer may be utilized to 
collect any sand that may enter the tubing before 
raising the tester. 
Various changes and alternate arrangements 

may be made within the scope of the appended 
claims, in which it is my intentionto claim all 
novelty inherent in the invention as broadly as 
the prior art permits. 

I claim: 
1. A gun perforator for well casing compris 

ing: a gun body having a laterally directed gun 
bore, its muzzle end intersecting one side of the 
gun body; wedge means coacting with the op 
posite side of said `gun body for wedging the 
muzzle end of said gun bore tightly against a 
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surrounding casing ; a tubing string i'or support- . 
ins said gun body; and means operable by ma 
nipulation of said tubing 
said wedge means. 

2. In a iiuid sampling apparatus; a gun body 
having a laterally directed gun bore, its muzzle 
end intersecting one side of the gun body; Wedge 
means coacting with the oppositè side of said 
gun body for wedging the muzzle end of said gun 
bore-tightly against a surrounding casing; car 
tridge and bullet means for said gun body, said 
bullet adapted to perforate said casing; and a 
sample-receiving means communicating with the 
muzzle end of said gun bore. ‘ 

3. In a fluid sampling apparatus: a gun body 
having a laterally directed gun bore, its muzzle 
end intersecting one side of the gun body; wedge 
means coacting with the opposite side of said gun 
body for wedging the muzzle end of said gun bore 
tightly against a surrounding casing; a tubing 
string for supporting said gun body; means op 
erable by manipulation of said tubing string for 
controlling said wedge means; cartridge and 
bullet means for said gun body, said bullet adapt 
ed to perforate said casing; and means com 
municating between the muzzle end of saidv gun 
bore and tubing string whereby said tubing string 
may collect iluid entering said perforation. 

4. In a fluid sampling apparatus: a gun body 
having a laterally directed gun bore and a sam 
pling passage terminating respectively in a muz 
zle and a port at one side of the gun body and 
in close proximity to each other; a sealing means 
embracing said muzzle and port; means coacting 
with said gun body for urging said sealing means 
against a surrounding casing to isolate said muz 
zle and port from the remainder of the casing 
interior; a cartridge and bullet means for said 
gun body, said bullet adapted to `perforate said 
casing; and a sample-collecting means communi 
eating with said perforation. 

5. In a iluid sampling apparatus: a gun body 
having a laterally directed gun bore and a sam 
pling passage terminating respectively in a muz 
zle and a port at one side of the gun body and in 
close proximity to each other; a sealing means 
embracing said muzzle and port; means coacting 
with said gun body for urging said sealing means 
against a surrounding casing to isolate said muz 
zle and port from the remainderV of the casing 
interior; a tubing string for supporting said gun 
body and communicating with said sampling 
passage; and a valve controlling communication 
between said passage and said tubing string, 

6. In a iluid sampling apparatus: a gun body 
having a laterally directed gun bore and a sam 
pling passage terminating respectively in a muz 
zle and a port at one side of the gun body and in 
close proximity to each other; a sealing means 
embracing said muzzle and port; wedge means 
coacting with said gun body to urge the same 
laterally and said sealing means into engagement 
with a surrounding casing; a tubing string for 
supporting said gun body; a device responsive to 
manipulation of the tubing string for operating 
said wedge; and a valve for controlling com 
munication between said sampling passage and 
said tubing.  ’ ` 

7. A formation testing apparatus comprising: 
a gun body having a laterally directed gun bore. 
a cartridge chamber and a sampling passage; a 
bullet and cartridge means therefor; a fuse plug 
communicating with said cartridge chamber and 
exposed to the upper end of said gun body; a’ 

string i'or controlling l 
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in said valve housing; conductor and terminal 
means providing an electrical connection from 
said fuse plug through said valve; a deviceadapt 
ed to make electrical and mechanical contact 
with said valve for opening said valve and com 
pleting an electrical circuit to said fuse plug; 
said gun bore, and said sampling passage having, 
respectively, a muzzle and intake port in close 
proximity, the sampling passage' communicating 
with said valve; and means for urging said gun 
body laterally against a surrounding casing to 
_isolate said muzzle and port from the remaining _ 
interior of said casing. Y 

8. In a ñuid sampler for cased wells: a sample 
receiving means having- an intake port; a gun 
unit having a muzzle in close proximity to said 
intake port; a sealing means embracing saidl 
muzzle and port; and means for urging saidséal 
ing means into engagement with a surrounding 
casing to isolate said muzzle and port from the 
remainder of the well casing interior. 

9. A sampler for wells comprising: a gun unit 
having a laterally directed gun bore and a sam 
ple-receiving means having an inlet port in prox 
imity to the muzzle end 0f said gun bore said gun 
unit having a recess embracing said muzzle end 
and said inlet port and a sealing cap iìtting said 
recess and closing both said muzzle end and said 
inlet port. ' ~ 

l0. A sampler for wells comprising: a gun unit 
having a laterally directed gun bore; a sample-v 
receiving means having an inlet port in prox 
imity to the muzzle end of said gun bore; and 
means for urging the muzzle end of said gun 
bore and said intake port against one side of 
the well bore. 

11. A construction, as set forth in claim 9, " 
wherein said sample-receiving means is in the 

_ form of a chamber, including a pocket adapted 
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valve housing secured to said gun body; a valve 75 

to entrap fluid having a lighter density than the 
yliquid in which the gun unit may be immersed. 

12. A sampling apparatus for Wells compris 
ing: a body member having a plurality of gun 
bores, their muzzle ends directed laterally from 
one side of said body member; sampling cham 
bers interposed between said gun bores, each 
chamber having an inlet port, and the muzzle 
end of each gun bore being enlarged to embrace 
its corresponding inlet port; cartridge and bullet 
means for each of said gun bores and a seal 
means fitting the muzzle end of each gun bore 
to close initially both said gun bore and the cor 
responding inlet port. » 

13. An apparatus, as set forth in claim 12, 
which includes means for urging the muzzle ends 
of said gun bores against a side of a well bore. 

14. A sample apparatus for Wells, comprising: 
a body member having a plurality of gun bores, 
their muzzle ends directed laterally from one 
side of said body member; sampling chambers 
in said body member interposed between said 
gun bores, each chamber communicating> With 
the muzzle end of an adjacent gun bore; car 
tridge and bullet means for said gun bores; and 
means for urging the muzzle ends of said gun 
bores against the side of a well bore. ' I 

15. In a well tool: a Wedging slip; a support 
ing and guiding means therefor; said means de 
iìning an intersecting keyway and cylinder; 
means for urging said slip into operative posi 
tion; a key element in said keyway initially re 
straining said slip lin an inoperative position; a 
piston-in said cylinder and holding said key ele-_ 
ment; ~and an explosively actuated means for 
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>`moving said piston to release said> key element, 
thereby toe-release said slip. v 

16. îlll sampler for wells, comprising: a unitary 
cylindrical body member having a lateral gun 
bore and a lateral sampler chamber, the samd 
pler `chamber having an inlet port intersecting 
the muzzle end of said gun bore whereby said 
gun bore and inlet port have a common point of 
communication with the exterior oi.' said body 

‘ ' member. . » ' 

17. A sampler for wells, comprising: a unitary 
body member having a plurality of laterally di 
rected gun bores. their muzzle ends intersecting 
one side of the body member, and a plurality of 

between said gun bores and having openings in 
tersecting the opposite side of said body member, 
there being an inlet port for each sampler socket 
communicating with the muzzle end of a corre 
sponding gun bore; covers for said openings in. 20 
said sampler sockets; and seal means common 
to the muzzle end of each gun bore and the cor 
responding inlet port. 

18. A sampler for wells, comprising: 'a unitary 

2,813,860 
' bore and inlet port have a common point of com-  
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lsampler sockets in said body memberinterposed 15 

munication with the exterior ot said body mem 
ber; and means for urging the muzzle end of the 
gun bore against a side of the well bore. 

19. A sampler for wells, comprising: a unitary ' 
body member having a plurality of laterally di 
rected gun bores, their muzzle ends intersecting 
one side of the Ibody member, and a plurality oi'. I 
sampler sockets in said body member interposed t 
between said gun bores and having openings in 
tersecting the opposite side rofî said body member, 
there being an inlet port for each sampler socket 
communicating with the muzzle end of a cor 
responding gun bore; covers for said openings in 
said sampler sockets; seal means common to the» 
muzzle e'nd of each gun bore and the correspond 
ing inlet port; and means for urging said bodyv 
member laterally vwhereby the muzzle ends of 
sald- gun bores and said inlet ports are press 
against the side ‘wall of the well bore. .  

20. In a well tool: a wedging slip; avunitary 
’ body member incorporating a supporting and 

cylindrical body member havingY a lateral gum 25 
bore and a lateral samplerchamben, the sampler 
chamber having an inlet port intersecting the 
muzzle end of said gun bore whereby said gun 

guiding means- for said'slip; means for urging 
'said slip into an operative position; restraining 
means for said slip initially holding said slip in 
`an inoperative position; and an exploslvely actu 
ated means for releasing said'restraining means. 

LLOYD SPENCER. 


