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Application August 25, 1934, Serial No. 741,409

14 Claims,

My invention relates to. gun-type formation
testers, and the present application is a continua-
tion in part or division of my co-pending appli-
cation for: Method and means for controlling
deep well gun-fire for perforating casing; Serial
Number 648,049, filed Dec. 20, 1932.

The objects of my invention are:

Pirst, to provide a formation tester which is
particularly designed to make formation tests
through a well casing or several casings if neces-
sary;

Second, to provide a formation tester which
fires a projectile or several prOJectiles through
the well casing and thereafter receives the sam-
ple through the perforation so made;

Third, to provide a formation tester which is
sc arranged that the well bore may be readily
packed off above and below the point at which
the test is to be made so that the only sample
20 obtained must necessarily come into the casing

from the formation through the perforations

made by the formation tester, thereby insuring
the collection of unadulterated samples;

. Fourth, to provide a formation tester which,

g5 though employing the use of explosives and pro-

- jectiles, is entirely safe and foolproof in its op-
eration;

Fifth, to provide a gun-type formation tester
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which may be run in on standard tubing or
the like and utilizes other conventional well equip- ‘
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ment for its operation; and

Sixth, to provide a formation tester of this
class in which the damage to the well casing con-
sists merely in one or more relatively small round
perforations that may be readily cemented up
if improperly located or otherwise undesirable,
thereby providing a formation tester which does
not interfere with subsequent drilling or other
operations in the well bore.

With these and other objects in view as may
appear hereinafter, attentlon is directed to the
drawing, in which.

Figure 1 is a fragmentary, partial, sectional,
' partial elevational and substantially diagram-
matical view of my formation tester in position
within a well bore. Figure 2 is an enlarged frag-
mentary longitudinal sectional view thereof taken
substantially through 2—2 of Figure 1; Figure 3
is a transverse sectional view substantially through
o 3—3 of Figure 2; Figure 4 is another transverse
sectional view through 4—4 of Figure 2, and Fig-
ure 5 is a reduced substantially diagrammaitical
view of a modified arrangement for operating
only one gun unit.

The formation tester is supported by a head
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block | from a suitable packer 2 which is in turn
supported from a tubing string 3. A passage is
provided from the tubing string through the pack-
er and block to the interior of the formation
tester.

A shell 4 is screw-threaded by its upper end
to the head block. Said shell is cylindrical in
form and constructed as light as possible yet suf-
ficlently heavy to withstand considerable hy-
drostatic pressure. The lower end of the shell
is screw-threaded to a flange 5a of a gun body 5.
Said gun body is cylindrical in form and some-
what smaller in diameter than the interior of
the shell 4. The upper end of the gun body pro-
trudes into the shell, while the lower portion ex-
tends below. The gun body 5 is provided with
a plurality of laterally directed sockets 5b, each
of which receives a gun unit 6 and one of which
is above the .flange 5a and within the shell 4.

Each gun unit comprises a chamber body 6a
which is adapted to screw into a socket 5b, and
a gun barrel 6b which screws into and is carried
by the chamber body 6a. The gun barrel 6b is
relatively short, is directed laterally and receives
a projectile T designed to pierce metal. The
chamber body is provided with a cylindrical cham-
ber inwardly of the gun barrel which receives a
cartridge 8. Between the explosive containing
cartridge 8 and gun barrel is a fire delaying plate
8 which causes the pressure within the cartridge
to build up before force of the charge is delivered
to the projectile, thereby obtaining the necessary
velocity within the extremely short distance avail-
able.

Each cartridge 8 is provided with a fusible
wire extending from end to end, One end of the

wire is adapted to be grounded when the cartridge .

is in position, while the opposite end of the wire
engages an insulated contact pin £0.  The inner
walls of each socket 5b are enlarged to clear the
corresponding chamber body and provide space

for a suitable insulated contact means f{ adapted

to be engaged by a contact pin {0 when the gun
unit is screwed into the gun body. The gun body
5 is provided with a longitudinal bore 5S¢ there-
through connecting the several sockets 5b. Said
bore contains insulated wires 12 one leading to
each contact means 1 from the upper end of
the gun body. '

The above described arrangement of gun body,
gun units, cartridge and wiring therefor is shown
in detail in my copending application for: Well
casing perforator; filed Nov. 12, 1932, Serlal No
642,410,

Above the gun body 5 and within the shell 4

[

20

25

35
40
45

50

85 4




Aem—

10

15

20

25

30

35

40

45

50

65

60

66

70

A7

) 2,029,401

is mounted a cylindrical housing 18 formed of
separable sections which contain the controlling
and operating devices for the several gun units.
The housing {3 is spaced inwardly from the walls
of the shell 4 to define therewith an annular pas-
sage, designated A. The first of the housing sec~
tions encloses a plurality of batteries 4 which
are held in place by a suitable insulated disk 5.
The batteries may be conventional dry cells and

one side of the source of energy provided thereby .

is grounded to the gun body. The other side is
connected to a suitable terminal {5e¢ protruding
through the disk (5. The several wires {2 are
connected to a plurality of contacts {6, arranged
in g circle and protruding through the disk 18.

Above the disk i5 a second disk {7 journals a
shaft which supports a sweeper {8, engageable
with the terminal {5¢ and having a contact arm
for connecting any one of the contacts 16 with
the batteries 14, The upper end of the sweeper
shaft carries a ratchet wheel {9 having radiating
teeth engaged by a spring pawl 20 to permit
movement of the sweeper in one direction only.
Above the rachet wheel the shaft also carries
ratchet ring or sleeve 21, the teeth 2ig of which
are directed axially upwardly. One side of each
tooth 21e is helical while the other side extends
parallel with the axis of the ring.

A pair of the housing sections 13 support a par-
tition member 22 from which depends a bellows
diaphragm 28. The lower end of the diaphragm
23 carries a stem 23¢ which fits within and is
guided by the ratchet sleeve 21.  Above the ratchet
sleeve or ring 21 the stem 23¢ carries a pawl 24
which is arranged upon downward axial move-
ment to fit between adjacent teeth 2la and turn
the ratchet sleeve sufficiently to shift the sweeper
from one contact 16 to the next, Upon upward
movement the pawl 24 clears the . teeth 2i¢ and
a spring 25 urges the pawl into-a position to en-
gage or pass between the next pair of teeth 2ia.
Thus successive expansions and contractions of
the bellows diaphragm 23 advances the sweeper
around the contacts I6 so that the several gun
units are fired successively. .

The partition member 22 is provided with a
rort 22a¢ communicating with the interior of the
bellows diaphragm 23 and controlled by & needle
valve 26. Said neédle valve is connected by a
suitable link and lever arrangement to a float
27 in such a manner that the port is open unless
liquid should enter the housing T above the par-
tition 22. The upper portion of the housing {3
above the partition 22 is open to a bore {a through
the head block | and is provided with apertures
13¢ in its side walls so as to provide a means
of communication from the pa.ssage A into the
tubing string 3.

With this arrangement successive accumula-
tions and releases of air pressure within the tub-
ing string 3 operates the bellows diaphragm and
thereby causes the gun units to fire successively;
but should liquid accumtulate in the tubing string,
the float 27 causes the port 22a¢ to be closed and
further operation is prevented. The gun units
are so connected that the uppermost gun unit
which is within the shell 4 fires last. Upon dis-
charge of this gun unit, the shell 4 is pierced and
well fluid from below the packer 2 is permitted
to enter the tubing string.

. In order to entrap the sample of well fluid
thus obtained, a ball 28 may be dropped down the
tubing string and seats on & valve fa.ce 11/ formed
in the bore la of the head block.

In many instances it is only necessary to carry

one gun unit, this one being disposed within the
shell 4, If only one gun unit is used, the con-
troller mechanism may be simplified, for example,
as shown in Figure 5. A pin 31 is mounted in the
bore e of the head block in a position to be en-
gaged by the ball 28. The lower end of the pin
extends through the partition 22 and bellows
diaphragm 23 and terminates in an insulated end
3ia which engages a contact 32 to urge it against
a contact 33 so as to connect the gun unit with
the batteries 3.

It is sometimes desirable to obtain as pure
samples as possible and to be positive that the
sample is obtained through the perforations made
by the gun. To facilitate this a second packer 2
may be placed below the gun body as shown frag-
mentarily in Figure 1. With this arrangement the
space hetween the two packers is entirely sealed
from the remaining portion of the well bore to
form an isolated region into which the fluids
from the formation enter.

I claim: )

1. A gun type formation tester comprising: a
sample receiving means; and an initially sealed
gun and projectile instrumentality for unsealing
said sample recelving means and forming an
avenue of communication from a surrounding
formation into said sample receiving means said
instrumentality and said sample receiving means
forming a tool entity adapted to be lowered or
raised in a well hore.

2. A gun type formation tester comprising: a
sample receiving means; an initially sealed gun
and projectile instrumentality for unsealing said
sample receiving means and forming an avenue of
communication from a surrounding formation
into said sample receiving means; and a device

. for re-sealinig said sample receiving means.

3. A gun type formation tester comprising: a
sample receiving means; an initially sealed gun
and projectile instrumentality for unsealing said
sample receiving means and forming an avenue

of communication from g surrounding formation:

into said sample receiving means; and a remotely

controlled operating means for said instrumental-.

ity said instrumentality and sald sample receiving
means forming a tool entity adapted to be low-
ered or raised in a well bore.

4. The combination with a sample receiver and
& packer; of a projectile firing gun arranged to
puncture said receiver below said packer and
penetrate the surrounding formation to provide
an avenue of communication from said formation
to the interior of said receiver,

5. A formation tester comprising; a packer
arranged to fit within a well bore and divide the
same into an upper and a lower zone; a sample
receiver extending into said lower zone; and a
gun unit connected therewith and disposed so as
to fire a projectile in a manner to puncture said
receiver, penetrate the surrounding formation
and provide an avenue of communication from
the formation to the receiver through said lower
zone.

6. A formation tester comprising; a packer ar-
ranged to fit within a well bore and divide the
same into an upper and a lower zone; a sample
receiver extending into said lower zone; a gun unit
connected therewith and disposed so as to fire a
‘projectile in a manner to puncture said receiver,
penetrate the surrounding formation and pro-
vide an avenue of communication from the for-
mation to the receiver through saild lower zone;
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and valve means for entrapping fluld samples in
sald recelver, . ‘

7. In combination; a packer adapted when set
to divide a well casing into upper and lower zones;
and a gun means suspended from said packer in
said lower zone; sald gun means arranged to drive
a projectile through the surrounding well casing,

8. In combination; a packer adapted when set
to divide a well casing into upper and lower zones;
& gun means suspended from said packer in said
lower zone; sald gun means arranged to drive a
projectile through the surrounding well casing;
and a formation testing device for collecting a
sample of well fliid admitted into the lower zone
through the perforation made by sald projectile,

9. A formation tester comprising: packer
means providing a region sealed from the zones
above and below said packer mesns; a gun unit
disposed so as to fire a projectile from said
region into the surrounding formation; and a
recelving device arranged to receive fluid intro-
duced into said region from the path made by said
projectile, '

10. A formation  tester comprising: packer
means providing a region sealed from the zones
above and below said packer means; & gun unit
disposed so as to fire a projectile from said region
into the surrounding formation; and a sample
receiver including a passage defining means ex-
tending into said region but normally sealed
therefrom; sald passage defining means travers-
ing the path of said projectile whereby, upon
discharge of said projectile an avenue of com-
munication is made from the surrounding forma-
tion to said sample receiver. )

11. A formation tester comprising: & gun unit
adapted to be lowered into a well bore arranged

3

to fire & projectile through a well casing into &
surrounding formation; & sample receiving means
having an inlet in proximity to said gun unit; atd
packer means for minimizing the introduction of
fluids into said sample receiving means from
sources other than the avenue provided by said
projectile.

12. In combination; & packer for dividing a well
bore into two zones; and gun means connected
with the packer for firing a projectile into the
formation surrounding the well bore to open one
of sald zones to flow of fluids from said formation
along the path formed by sald projectile.

13. A gun type formation tester comprising: a
gun means adapted to be lowered into & well bore
and fire a projectile into the adjacent formation
to form a fluid channel from the formation into
the well bore; and means for entrapping for with-
drawal fluid entering the well bore from said
channel and having an intake port connectible
with said channel, said gun means and entrapping
means forming & tool entity adapted to be lowered
as & unit into a well bore.

14. In combination; a packer for dividing a
well bore into two zones; gun means connected
with the packer for firing a projectile into the
formation surrounding the well bore to open one
of said zones to flow of fluids from said formation
along the path formed by said projectile; and
means for entrapping for withdrawal, fluid enter-
ing the perforated zone and having an intake
passage connectible with said fluid receiving zone,
sald means adapted to be lowered with said

packer and gun means and forming a tool entity .

therewith. )
: : WILFRED G. LANE,
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