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UNITED STATES PATENT OFFICE 
2,426,06 

MEANS FOR EXPLOSEVELY ANSERTNG 
ORFCES IN EPPEAN WELS 

Myron Mt. Kinley, Houston, Tex. 
Application July 31, 1942, Serial No. 453,008 

(C. 166-) 4. Claims. 

The invention relates to a means for explosively 
inserting orifices in pipe while the pipe is dis 
posed in a well bore. 
The art of perforating pipe in position in the 

Well bore is old, such perforations having been 
accomplished by shooting a bullet entirely thru 
the pipe to leave an opening thru which the fluid 
from the formation outside the pipe could enter. 
These bullets have been of a pointed construc 
tion, tending to deform the material of the pipe 
SO as to leave the opening and it has been found 
that a majority of the openings, due to the fact 
that the bullet displaced the metal to form the 
Opening, were surrounded with cracks or fissures 
in the metal and in some instances the bullet 
tended to Split the pipe for a considerable dis 
tance On each side of the Opening. Quite often 
also the opening would be of substantially greater 
Size than the bullets, due to the fraying out of 
the metal as the bullet was caused to penetrate 
the metal. 
The present invention contemplates a tool and 

particular types of punches and bushings whereby 
an Opening of a predetermined size is provided in 
the pipe. The size may be predetermined by 
using a punch of a definite size to punch a slug 
of the metal from the pipe or to insert an orifice 
bushing in the pipe by a punching operation where 
Such Orifice bushing is of a predetermined size. 
Another object of the invention is to provide 

a tool for shooting orifice bushings in the pipe in 
a Well bore. 
Another object of the invention is to provide 

an orifice bushing having a fiange thereon to ar 
rest itS movement as it is pnuched into the pipe 
So that it will be definitely anchored in a prede 
termined position. 

Still another object of the invention is to pro 
vide an explosively actuated bushing inserting tool 
for Wells. - 

Other and further objects of the invention will 
be readily apparent when the following descrip 
tion is considered in connection with the accom 
panying drawings wherein: 

Fig. 1 is a vertical sectional view of the tool 
being assembled and mounted in the well bore. 

Fig. 2 is a vertical sectional view which is a coin 
tinuation of Fig. 1 and illustrating the lower por 
tion of the tool. 

FigS. 3, 4 and 5 are sectional views taken onlines 
3-3, -4 and 5-5 respectively of Fig. 2. 

Fig. 6 is a broken sectional view illustrating 
the punch used to remove a slug of metal from 
the pipe. 

Fig. 7 is a side elevation with certain portions 
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shown in Section of the entire tool as it is an 
chored in position ready to insert the bushing. 

Fig. 8 illustrates the explosive mechanism of 
the tool. - 

Fig. 9 is an enlarged sectional view showing 
the Wedge as having advanced the carrier to 
punch the bushing thru the pipe. 

Fig. 10 is a vertical Sectional view showing the 
bushing as having been inserted and the carrier 
returned to the housing. 

Fig. 7 shows a pipe 2 which may be of any type 
disposed in a Well bore, Such as the tubing or cas 
ing. It is desired to provide an opening in this 
pipe to provide for a flow of fluid thru the wall 
of the pipe. The tool for accomplishing this is 
illustrated generally at 3 and constitutes a hous 
ing 4 which is Supported upon a rod 5 which is, in 
turn, connected to a suitable cable or other means 
Whereby the tool is lowered into and removed 
from the well bore. 
This rod 5 has a head or weight 6 thereon 

Which is arranged for reciprocation in the cap 
member 7 connected to the upper end of the hous 
ing 4. The housing is arranged to be anchored 
in the pipe 2 by means of a slip or another dog 8 
which is dovetailed at 9 into the lower portion of 
the housing as best seen in Fig. 4. 

It seems obvious that by sharply dropping the 
instrument, that the slip 8 will move along its 
inclined Support and engage the periphery of 
the pipe, Whereupon further lowering of the 
tool causes the slip to assume the load and to 
firmly fix the tool into the pipe at that eleva 
tion. 
A force for punching the bushing into the pipe 

is created by an explosive action. A shell or 
cartridge () is shown in the upper end of the 
housing 4 and Will contain a charge of powder. 
This cartridge Will be exploded by a firing pin 

Which is shown in Fig. 7 as being retained in 
an inoperative position by a shear pin 2. The 
upper end 3 of this firing pin projects into the 
cap F, so that it may be struck by the weight 
portion 6 of the Supporting mechanism. When 
the tool is anchored With the slip 8, if the Sup 
porting cable is released sharply, the Weight por 
tion 6 Will drop, striking the upper end 3 of 
the firing pin. So as to shear the pin f2 and cause 
penetration of the cartridge by the firing pin 
as Seen in Fig. 8. 
The cartridge is disposed in the chamber 
5 Which also receives the plunger or wedge 
member 6 which is slidably mounted in the 
chamber 5. This wedge member is best seen in 
Fig. 1 and has a lower Wedge face 8 thereon 
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and a recess 9 positioned a short distance above 
the Wedge. A suitable sealing gasket 2 may 
be provided on the upper end thereof to con 
fine the pressure of the explosion. It seems 
obvious that When the explosion occurs, that 
this Wedge member 6 Will be forced sharply in 
the chamber So that the Wedge face 8 there 
of Will cause a carrier member 2 to be moved 
OutWardly thru an opening 22 in the side of the 
housing 4. This carrier member may be of any 
desired configuration but is ShoWn in front face 
elevation in Fig. 5 and is Substantially circular 
With a pilurality of grooves 23 along the side 
thereof So as to admit the fiOW of fluid around 
the carrier. This carrier is normally retracted 
as ShoWn in Fig. 2 and forced against the in 
clined face 8 of the Wedge member. 
When the explosion occurs the Wedge member 

is driven downWardly as ShoWin in FigS. 8 and 9 
So that due to the advancing Wedge, the carrier 
member is forced laterally of the housing to 
cause the bushing 3 to be punched thru the 
pipe, as seen in Fig. 9. This bushing 38 is mount 
ed on the Outer face of the carrier 2 by means 
of the frangible pins 3. thus, When the ex 
plosion occurs, the Wedge member Will nove 
doWinWardly, forcing the carrier and the bush 
ing outWardly until the flange portion 32 on the 
bushing engages the entire peripheral Surface of 
the pipe. This arrests any furtheir movement 
of the bushing and the rebound from this action 
will cause the shearing of the pins 3 so as to 
release the carrier from the bushing. The bush 
ing Will be Wedged firmly into the Opening in 
the pipe Which has been punched by the in Ward 
tapered end 33 of the bushing. By the time this 
rebound occurs, the shoulder 35 of the Wedge 
member Will have passed the carrier and the 
recess 9 Will have noved into position behind 
the carrier so that the rebound permits the car 
rier to move back into the housing, as Seen in 
Fig. 10. The carrier Will normally be retained 
in retracted position by a shear pin 3A Which 
is released. When the Wedge member forces the 
carrier member outwardly. A body 36 of soft 
metal such as lead may be deposited in the lower 
portion of the chamber 5 so that the Wedge 
inember Will abut against it and corne to rest. 

It Will be particularly noted that the bushing 
3 has an orifice 3 therein Which may be of 
any desired size so as to admit the Volume of 
foW desired. When the pressure applied is con 
sidered. In View of the fact that the bushing 
is wedged firmly into the pipe and may be made 
of any suitable hard Wear-resistant material, it 
seems that an orifice of a predetermined size 
has been punched into the pipe and is firmly 
anchored therein by a Wedging action. If de 
sired the periphery of this bushing may have a, 
series of kerfs 38 thereon or it may be of a Suit 
able taper to effect the Wedging action in the 
Opening. 

Attention is also directed to the fact that the 
forward end 33 of the bushing is not pointed aS 
the usual type of perforating bullet is Con 
structed, but is constructed in the nature of a 
metal punch so as to punch a slug of metal from 
the pipe. In this manner Splitting and fraying 
around the opening of the bushing is avoided 
because a certain amount of metal is completely 
removed and the bushing inserted in its place. 
In actual practice bushings inserted in this man 
ner have been very firmly anchored and it has 
been practically impossible to remove them. 
Fig.6 shows another type of bushing Which 
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has no orifice therethru but is in the form of 
a tapered punch 46, having the enlarged end 
f standing outwardly from the carrier. In this 
nanner a definite punching action Will occur to 
purch a slug of a definite size from the pipe. In 
actual Operation a punch of this Sort leaves a 
definite size opening Which is clean and clear 
cut and avoids a splitting and fraying of the 
Opening. it, Seeras clear that by varying the size 
of this bushing or punch that any desired size 
Of Opening may be Created. 
While a, bushing 35 of a length to merely pene 

trate the pipe is shown, a, bushing of two or three 
inches in length nay be provided. So as to pene 
trate cement, a muld cake or the face of the for 
nation. So as to exclude loose materials in the 
Well bore outside the pipe. 
The invention has a particula, advantage in 

connection with the foWing of Wells where a Well 
is brought in and has been foWing, due to the 
natural for nation pressureS. The uSual practice 
is to merely insert a string of tubing and allow 
a flow to occur tihru the tubing. After a period 
of time, however, the natural formation pres 
sures begin to decrease due to the escape of the oil 
and the gas and Very Often it, becomes neceSSary 
to introduce a flow of pressure fluid to elevate 
the oil from the well. ... The general practice at 
present is to remove the tubing and add thereto 
Suitable flowing Valves and control devices of 
various types whereby pressure introduced 
around the tubing will be admitted to the tubing 
to elevate the oil or liquid therein. 
The present, invention contemplates that the 

tool described may be lowered thru the tubing 
While the tubing remains in place in the Well. 
An orifice bushing having a suitable sized 

opening can be punched into the tubing to a dinit 
the pressure fluid from outside the tubing, tine 
tool removed, and the flowing of the Well coin 
tinued. This operation obviously avoids the re 
moval of the tubing and servicing of the Well 
can be accoinplished in a few minutes time and 
permits the creation of an Orifice opening in any 
desired elevation. A unber of Such orifices inay 
be positioned along the tubing if it is desired to 
admit pressure fluid at different elevations. 

Broadly the invention contenplates a neas 
and ninethod of punching pipe in Wells to leave 
a clear, clean cut opening of a predetermined 
size or to insert an orifice bushing having an 
orifice therein of a predetermined size. 
What is claimed is: 
1. A device for shooting orifice bushings into 

pipe in a Well bore conprising a housing, means to 
anchor said housing in the pipe, a Wedge member 
slidable Within the housing, an explosive neans to 
drive said member, a carrier disposed against the 
wedge face on said Wedge member and movable 
laterally of said housing by movement of Said 
Wedge member by the explosive means, and an 
orifice bushing releasably mounted OIn said car 
rier and to be forced into the pipe by E.O.Venent 
of the carrier, Said bushing having an orifice of 
a predetermined size and being made of a wear 
resistant material. 

2. A device for shooting orifice blishings into 
pipe in a well bore Comprising a housing, means 
to anchor said housing in the pipe, a Wedge nein 
ber slidable Within the housing, an explosive 
means to drive said member, a carrier disposed 
against the wedge face on said Wedge member 
and movable laterally of said housing by move 
ment of said wedge member by the eXplosive 
means, an orifice bushing releasably mounted on 
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Said carrier and to be forced into the pipe by 
movement of the carrier, said bushing having an 
Orifice of a predetermined size and being made 
of a wear resistant material, and a recess in Said 
wedge member to permit said carrier to rebound 
into the housing due to the force of punching the 
orifice bushing into the pipe. 

3. A device for shooting orifice bushings into 
pipe in a well bore comprising a housing, meals 
to anchor said housing in the pipe, a wedge men 
ber slidable within the housing, an explosive 
means to drive said member, a carrier disposed 
against the wedge face on said Wedge member 
and movable laterally of said housing by move 
ment of said Wedge member by the explosive 
means, an orifice bushing releasably mounted on 
said carrier and to be forced into the pipe by 
movement of the carrier, said bushing having 
an orifice of a predetermined size and being made 
of a wear resistant material, and a means to 
manipulate the device into and out of the well 
bore, to anchor and release it relative to the pipe 
and to initiate the explosion. 

4. A gun perforator including a housing, an 
explosive actuated member therein, a bushing 
to be punched into a pipe in the Well bore, and 
a bushing carrier actuated by said member, said 
bushing being of a predetermined size and dis 
posed at the front of said carrier so as to punch 
an orifice in the pipe of a knoWn size. 

5. A gun perforator including a housing, an 8X 
plosive actuated member therein, a bushing to be 
punched into a pipe in the well bore, and a bush 
ing carrier actuated by said member, said bush 
ing being disposed at the front of said carrier 
and of a hard Wear resistant material having an 
Orifice therethru of a known size Whereby the 
size of the opening thus provided thru the pipe 
is known. 

6. An Orifice bushing to be forced into a Weil 
pipe in situ comprising a body portion, an out 
standing flange at the rear end of said body, and 
an orifice extending thru the body and flange. 

7. An orifice bushing to be punched into a Well 
pipe in situ comprising a body portion, an out 
standing flange at the rear end of said body, and 
an Orifice extending thru the bushing body and 
flange which is Small compared to the size of the 
bushing, the periphery of said body being tapered 
toward said flange so as to Wedge itself in the 
opening punched in the pipe. 

8. A tool for punching orifice bushings into a 
pipe in a well bore comprising a body, a Wedge 
member carried thereby, means to actuate Said 
wedge member, an orifice bushing adapted to 
punch a hole in the pipe and be forced into such 
hole, and means disposed against and operable 
by movement of said wedge member to force Said 
bushing to punch the pipe. 

9. In a tool for forcing orifice bushings into 
pipe in a well bore including a housing, an orifice 
bushing adapted to penetrate a pipe in a Well, 
means in said housing Supporting Said bushing 
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6 
for movement laterally of the housing, and a 
Wedge member in the housing to bear against 
said means and force said bushing to punch into 
the pipe. 

10. An orifice bushing for insertion in a pipe 
in situ in a well bore comprising a body of metal, 
a flow orifice therethrough which is Small as 
compared to the diameter of the body, a forward 
end thereon to punch through the pipe, and a 
tapered area, to Wedge into the opening thus 
punched. 

11. An orifice bushing for insertion in a pipe 
in Situ in a Well bore comprising a body of metal, 
a flow orifice therethrough which is Small as 
compared to the size of the bushing, a forward 
end thereon to punch through the pipe, and a 
tapered area to Wedge into the opening thus 
punched, said metal comprising a hardened Wear 
resistant material. 

12. An orifice bushing insert tool to be low 
ered into a pipe in the Well bore including a body, 
a bushing therein, means to Support the bush 
ing, means including a tapered wedge engaging 
Said first means to move such first means later 
ally to punch the bushing into the pipe, and 
means to support the tool in an anchored position 
in the pipe for Operation. 

13. An orifice bushing insert tool to be lowered 
into a pipe in the well bore including a body, 
a bushing therein, means to Support the bushing, 
means including a tapered Wedge engaging said 
first, means to move such first means laterally 
to punch the bushing into the pipe, and means 
to support the tool in an anchored position for 
operation, said last means including slips to set 
the tool in the pipe. 

14. A gun perforator including a housing, an 
explosive actuated plunger therein, a bushing to 
be punched into a pipe in the Well bore, and a 
carrier for said bushing which carrier is actuated 
by said plunger, said bushing being disposed at 
the front end of Said carrier and of a hard Wear 
resistant material having an orifice therethrough 
of a known size whereby the size of the opening 
thus provided through the pipe is known, said 
bushing having a flange thereon to stop said 
bushing Within the pipe. 

MYRON M. KINLEY. 
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