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Myron M. Kinley, Houston, Tex |
Applleatmn April 23, 1945 Serml No 589 857

'I'he mventmn reletes to an insert orlﬁce and

'a, tool for accomplishing such insertion.
The invention relates generally to that type of
tool shown and descrlbed and claimed in my

copending e,pphea,tlons, Serlal Number 453 ,008,

filed July 31, '1942 now Patent No. 2,426,106
granted August 19, 1947 for Exploswely Insert-
ing Orifices in Plpe in ‘Wells Serial Number
570,914, filed J anuary 1, 1945 for Flow Button for
Well Pipe; and Serial Number 571,580 filed Janu-
ary 6, 1945 for Mea,ns and Method of Inserting
Strainers in Cesmgs

12 Claims.

(ol. 166—-—-6)
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In the operation of 1nsert1ng orifice members
in the pipe in the well, it has been found that the
punching operation performed by the orifice
member in penetrating the metal in some in-

stances results in a:small slug or piece of metal of

the pipe becoming lodged in the outer end of the
orifice because the outer end of the orifice mem-
per performs the punching operation. Of course

 if the orifice is clogged or closed by a piece of

10

In Opera,tlon of tools of the present type great |

difficulty is enoountered in insuring that the
orifice member is properly inserted in the pipe.
This is due to the fact that the tool is down in
the well bore and is belng Operated in the tubmg,
the tubing usuelly contams o;ll or water and if
operated in 3 oasmg or plpe other oll water or
other liquid such as drilling mud may be present
These materials mterfere with the operation of
the tool and it is desirable to know that the toox
has actually operated and that the operetlon of
msertmg the orifice member has occurred ‘at a
predetermined loeation.

15

going, the present invention contemplates A par-

ticular type of orifice member or insert ‘button
which will msure that there is an opemng through

.....

- by prov1d1ng a lateral inlet or passage in the but-'
ton from the perlphery thereof adjacent the end_

which pro;leots through the pipe because often
the longitudinal passege in the orlﬁoe member
may bhecome ologged or closed by a fregment of
the metal of the pipe durmg the inserting eper&-
tion., ~

Another object of the mvention is to prowde a
positive mechamsm for looatmg the tool relatwe

30
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to & coupling or oollar in a pipe m suoh ) manner |

that when the tool a, operated and the insertion
- of the orifice member aocomphshed the tool will

be eutometlcally relegsed S0 as to 51gne1 the sur-.

- face hy the dloppmg of the ‘tool as an mdlcetlon
that the operation s completed L

Other and further obj ects of the 1nvent1on W111
be reedlly epp&rent when the followmg desomp-
tion is considered in connection with the accom-
panhying drawings, wherein .
- Fig. 1 is a vertical sectlonal Vlew 111ustrat1ng
the tool being p051tlo11ed in the pipe. |
- Pig. 2 is an enlarged sectional view 111ustra,t1ng
the construotlon of the orifice button

Fig, 3 is a broken detailed sectional view of a

'modmed form of the supportlng mechanism of
the tool.

40

"T'o accomplish the fore- 25

-might become lodged therein.

such metal, the flow therethrough is either im-

paired-or prevented so that the entire operation is
defeated, .
The precent mvent:on is therefore best 111us-

trated in Pig. 2 where the pipe 3 has been per-

forated at 4 by the orifice button 5. This button
is made up of a eylindrical body & having its outer
end T slightly beveled at 8. A longitudinal pas-

sage or orifice 9 has been formed in the body but a
transverse passage
- which intersects the orifice 9 adjacent the outer

I has also been provided

end .of the button so as to brace the openings 11

which are exposed beyond the outer periphery 12
of the pipe 3, thus, even though the outer end
13 of the longitudinal orifice 9 should become
blocked or obstructed by a small slug of metal,
the button would still be operative because the

flow could enter-the lateral passage 8. The outer

end 13 might also be gbutting g portion of the

wall of the formation-or a small grain of material
The. transverse
passage therefore insures a more satisfactory
operation. of the orifice member. The orifice
member § has a relatively large flange {4 thereon
which contacts the pipe adjacent the portion of
the. 'pipe which has been perforated so as to in-
sure proper alignment of the orifice button to
prevent its. being extruded or punched too fer

through the pipe.

- The operating tool for 1nsert1hg the orifice but-
ton is. very similar to that described in my prior
copending applications in that it includes a body

~or housing 20 having a. firing chamber 21 therein

for the explosrve 22, The explosive is arranged

- to be detonated by a ﬁrmg pin 23 normally held

45
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in position by a shear pin 24 but removable upon

~a. sharp downward movement of the mandrel
25 by .any suitable means from the surface. The

-heed 26 is removable if.the tool becomes lodged

in the well so as to expose the tooth spearhead 21
which is adapted to receive a suitable grapplmg
member for recovering the entire tool.

A wedge member 28 is arransed for sliding
movement in the chamber 31 due to the explosive
pressure: and the wedge face 32 is arranged to
move the carrier 33 to the left as seen in Fig. 1
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so that it will move into the opening 34 and car-
ry the orifice member 6 with it so as to project
the orifice button beyond the periphery of the
tool and into the pipe 3 in the manner shown in
Fig. 2.

An inclined stop 235 is shown as closing the
lower end of the chamber 3 and is arranged 1o
receive the wedge member 35. It seems obvious
in the operation, however, that this chamber
will be filled with liquid when the tool is dis-
posed in the well bore or the pipe 3 which is
filled with liquid. The downward movement of
the wedge member 30 therefore causes a sharp
increase in pressure on any ligquid which may be
deposited in the area 356 adjacent the bottom
of the chamber. The stop member 35 is provided
with a passage 31 extending through the bottom
thereof and the passage is normally closed at its
base by the abutment thereagainst of the plung-
- er 38. This plunger is retained in position by a
shear pin 39 and against the expansion of a coil
spring 80 arranged around the plunger.

The sharp increase In pressure in the housing
on the liquid due to the operation of the insert-
ing mechanism and the sharp downward move-
ment of the wedge member 30 is intended to shear
the pin 39 so as to allow the plunger &§ to snap
downwardly with a very sharp movement. The
beveled face 41 on this plunger is arranged to
engage the beveled face 42 of a dog 43 pivoted at
44 in the housing of the tube. 'This dog is in
the nature of a supporting member for the tool
and when the tool is lowered, it will he in the
position of Fig. 1 where it is normally urged out-
wardly by the spring 45 at the rear thereof but
is retained against such movement by a leaf
spring 46 which is temporarily anchored at 41
in the housing. This spring 46 has the outer end

48 thereof projecting beyond the periphery of the

tool so that it will snap along the inside of the
pipe 3 as the tool is lowered. When the approxi-
mate elevation at which the orifice member is to
be inserted is reached, the lowering movement

of the tool is stopped and the tool then raised

slowly so that the end 48 of this spring 4§ will
move into a recess 50 formed between the ends
of the adjacent pipe sections which are joined
by the coupling 51. The ends of the pipe secured
into the coupling provide shoulders which are
engaged by the spring 486, and continued unward
movement of the tool either breaks the spring 46
or causes it to be released from the holding means
4T so as to allow the lower corner 52 of the dog
43 to snap outwardly beyond the periphery of
the tool. If the tool is now lowered, the toe 52
will engage in the recess 50 and come to a stop
upon the upper end of the lower section of the
pipe and stop the downward movement of the
tool so that the tool is firmly anchored. The
distance of the orifice member & above this toe 52
is of course known so that the elevation of the
perforation relative to the pipe coupling will also
" be known. The tool can now be operated to in-
sert the orifice member by detonating the explo-
sive 22. The plunger 38 now moves sharply down-
wardly and the beveled face 41 thereof will strike
the beveled face 42 of the dog £3. This will kick
the dog in a counter-clockwise direction about
the pivot 44 so as to retard the toe B2 from en-
gagement with the pipe and the tool will drop
sharply from its supported position. The drop-
ping of the tool can be readily ascertained at the
surface by providing a slack in the cable if the
tool is cable operated or slack in the string of

10

. _

pipe or string of rods if they are used to operate
the tool,

This sienal to the operator indicates clearly
that the orifice member must be inserted be-
cause the tool would not be kicked loose unless
the wedge 30 had moved downwardly a sufficient
distance to create a pressure to shear the pin 39
and furthermore if the orifice button is not com-
pletely inserted, the opening 34 would hang up
on the orifice membper if it were only partially
inserted in the pipe and there would be no drop-

ping of the tool.
It seems obvious that a positive signal has

 therefore been provided to indicate to the opera-
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tor that his tool has functioned and that the ori-
fice member is inserted.

Fig. 3 shows a modified form of the plunger 38
wherein the stop member 35 has been omitted
and the member 38 is arranged to mechanically
strike the plunger a positive blow so as to knock
it down against the face 42 of the supporting
aog.

It has been found in actual operation that the
location of the tool is so accurate and positive
that in some instances it has been used for the
purpgose of cutting off the pipe 3 by repeatedly in-
serting the orifice button and punching it into
the pipe in a different circumferential position
than the previous insertion. After g number of
insertions of this sort have been made, it seems
clear that the pipe is substantially weakened and
if the pipe is stuck in the hole, it can now he
pulled in two by an upward pull thereon due to
the weakened area where the orifice buttons have
been inserted. This is of course an expediency
for removing stuck pipe from wells.

Broadly the invention contemplates the par-

ticular type of orifice button which will facilitate

flow under all conditions and an inserting tool
which will signal that the insertion has been
performed in a satisfactory manner.

What is claimed is:

1. In combination, an inserting mechanlsm an
orifice creating member carried thereby, means
to support said inserting mechanism in the well,
and means operable by the inserting mechanism
for releasing said support means.

2. In an orifice member inserting tool, an in-
serting mechanism, means to support the tool in
inserting position in the well, and means oper-
able by the inserting mechanism for releasing
said support means, said first means including &
pivoted dog and said last means including &
plunger to engage and pivot said dog.

3. An insert orifice member for pipe in wells

including a cylindrical body, an orifice therein,
and g fransversely extending inlet passage 1n
said orifice member, adjacent the outer end of
said body and intersecting said orifice.
4. An insert orifice button for pipe in welis
including a cylindrical body, an orifice therein,
and a transverse inlet passage in said orifice
button adjacent the outer end of said body and
intersecting said inlet passage, and a flange on
the inner end of said body to fit the inside of the
pipe and limit the msertmg movement of the
orifice.

5. In an orifice member inserting tool, an in-
serfing mechanism, means to support the ftool in
inserting position in the well, and means ope:r-
able by the inserting mechanism for releasing
said support means from the pipe, said first means
including a pivoted dog and said last means in-
cluding a hydraulically operable plunger to en-
gage and pivotb said dog.
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6, In an oriﬁce member inserting tool, an in-
'sertmg mechamszn meens “to support the “tool
in msertmg posrtlon in the“well, and meens“oper-
able’ by the msertmg meohamsm -TOF releesmg

"msa;ui support means from the 131136 Sﬁld ﬁI'St meam

cluding k! meoha,moally opereble plunger to en-
gage and pivot said dog:

7. A tool for inserting orifice members In a
strmg of pipe in a ‘wéll bore havmg pipe coupling

rr-?‘

o -J' "'.l

10

recesses therein,  comprising ~a -housing, means -

carried by the housing to locate the:tool in-the
pipe and-including: a-movable-anchor pivoted In
sald housmg and movable outwardly into a colu-
.pllng reoess means in said housing norme,lly urg-

15

ing said’anchor-in’ a direction outwardly of said

housmg mto extended posﬂ:mn inr-a pipe: oouplmg
recess,” a ‘retainer om said- housing mltielly con-
fifiing said ‘anchor “in retracted position’ dgainst
outward movement by said urging means, said
retainer inifially extending outwardly of said
housing and being engageable in a coupling re-
cess and releasable from anchor confining posi-
tion upon upward movement of said tool past a
pipe coupling recess so that said anchor is re-
leased to be moved into such recess by said urg-
ing means upon subsequent downward movement
of said tool, a plunger device in said housing mov-
able to retract said anchor by engagement there-
with, releasable means initially holding sald
plunger out of engagement with said anchor, an
orifice member ' inserting mechanism movably
mounted in said housing movable to punch an
orifice member through the pipe, and means in
said housing engageable and operable by said
insertineg mechanism upon movement thereof to
move said plunger so that said tool is automati-
cally released when the member is inserted in
the pipe.

8. A tool for inserting orlﬁoe mempers in s

string of pipe in a well bore having pipe coupling

recesses therein, comprising a housing, means
carried by the housing to locate the tool in the
vipe and including a movable anchor pivoted in
said housing and movable outwardly into engage-
ment in a coupling recess, means in said housing
normally urging said anchor to extended posi-
tion in a vipe coupling recess, a retainer on said
housing for engaging and confining said anchor
in retracted position against movement by said
urging means, said retainer extending outwardly
of said housing and being enhgageable in a pipe
coupling recess and releasable from anchor con-
fining position upon upward movement of saild
tool past said pipe coupling recess so that said
anchor is released to be moved into said coupling
recess by said urging means upon subsequent
downward movement of said tool, g plunger de-
vice in said housing movable to retract said
anchor by engagement therewith, releasable
means in said housing initially holding said
plunger out of engagement with said anchor, an
orifice member inserting mechanism in said hous~
ing movable to punch an orifice member through
the pipe, and means in said housing engageable
and operable by and upon movement of said in-
serting mechanism to move said plunger so that
said tool is automatically released when the orifics
member is inserted in the pipe, including liguid
in the tool housing between the inserting mecha-
nism and the plunger.

9. An insert orifice button member for pipe in
wells including a cylindrical body, an orifice
therethru, a transversely extending inlet passage
in the outer end of said body and intersecting said

10
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inlet orifice, and means on said button member

"'to enge,ge the plpe to'retain the button membe**
inthe” plpe egamst outward‘ movement after

msertlon --

“10.-A device for supportmg a tool in a pipe
in a well- bore  which- plpe is’ prov1ded W1th cou-
plmgs Wlth mternal recesses between plpe ‘section
ends, ‘said dev1ce 1no1ud1ng a hollow body havmg

g2} member proJeotmg letere,lly therefrom to be -

-engaged in the- reoess in- e pipe- ooupllng es “the
tool 15" ralsed in the p1pe ‘a pwoteo‘l ﬂog in said

_devwe held meotlve Wlthm sald body by seld

.....

'oouphng 1eoess bemg adepted to sheer upon fur-
ther upwerd movement of the dewce relatlve to
the coupling in’ the plpe releesmg -said dog for
-p1voted movement, means ‘in” smd body urging

smd dog’ outweroly of &aid body about 1ts prvot

lpon’its release-from said shear member-so that

lowering of the device relative to the pipe will

‘permit said dog to move into the recess in said

coupling to support said device, and additional
means In said, body operable by the application
of pressure thereto to engage said dog and release
it from the recess in the coupling so as to release
said device.

11. A tool for inserting orifice flow buttons in
pipe having coupling recesses in wells contain-

ing liquid under pressure comprising a hollow

body, an orifice button carrier in said body mov-
able laterally thereof, an orifice button on said
carrier to be punched through the pipe upon lat-
eral movement of said carrier relative to said
body, a wedge member slidable in said body with
its wedge face engageable with said carrier, an
explosive in said body to detonate and move said
wedge member and carrier to insert the orifice
button in the pipe, a chamber in said body below
said carrier and wedge member containing liquid
and to receive said wedge member upon detona-
tion of said explosive, a plunger slidable in said

body below said wedge member and supporting

the liquid in said chamber, g first shear means
on said body initially supporting said plunger
in retracted. position in said body, tool anchor
means pivoted in said body below and initially
spaced from sald plunger and engageable in a
coupling recess to there support the tool, means
in said body urging said anchor means outwardly
into coupling recess engaging position, a. movable
means on said body initially holding said anchor
means in retracted position, said movable means
projecting latverally outwardly of said body and
engageable in a coupling recess upon upward
movement of the tool to move to release said
anchor means for movement into said coupling
recess, said anchor means being engageable and
retractible by said plunger upon shearing of said
first shear means upon impact of said wedge
member against said liqguid and plunger upon
detonation of said explosive whereby to release
said tool. |

12. A tool for inserting orifice members in a
pipe in g well bore where such pipe is made up
of pipe sections and couplings which provide a
recess in the coupling between the pipe ends,
comprising a hollow body, an orifice member
carrier movably mounted in said body to move
laterally thereof, an orifice member carried by
said carrier, wedge means positioned in said body
and movable to engage and move said carrier to
punch said orifice member through the pipe upon
lateral movement of said carrier within said body,
and an anchoring device movably mounted in
said body and operable to anchor and support
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said body and carrier in the pipe against longi-
tudinal movement while said carrier is being
moved laterally of said hody to punch the orifice
member through said pipe, a member holding
said anchoring device in retracted position but
releasably mounted in said body and projecting
from said body helow said carrier to engage in
said coupling recess upon upward movement of
the anchoring device past a coupling recess and
to release from said body thereby releasing said
anchoring device for outward movement, a mem-
ber on said body urging said anchoring device
outwardly into said coupling recess upon subse-
quent downward movement of the anchoring de-
vice to the recess, means in said body including
a plunger below said carrier member movable to
engage and retract said anchoring device from
said coupling recess by and upon actuation of

10

16

said wedge means so as to automatically release
the anchoring device of the tool upon insertion
of the orifice member in the pipe, and means on
said body releasably holding said plunger in re-
tracted position above said anchoring device, re-
leasable upon actuation of said plunger.
MYRON M., KINLEY.
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