
3,221,655 

2 Sheets-Sheet l 

A. A. VENGHATTS 

ZUZÍNN WA WA WA KA YA WA WA WZXA XA XA VÀ VUA CN* 
INVENTOR. 

ALEXIS A. VENGHATTS 

Atlé4-44 
ATTORNEY 

B 

Dec. 7, 1965 
SELECTIVE SHAPED CHARGE GUN 

Filed June 26, 1963 

FG. 

  

  

  

  

  

  



Dec. 7, 1965 A. A. VENGHATTIS 3,221,655 
SELECTIVE SHAPED CHARGE GUN 

Filed June 26, 1963 2 Sheets-Sheet 2 

S. 

U 
ra 

Tu 

INVENTOR. 

ALEXIS A. VENGHATTS 

2. A Al-A444 
ATTORNEY 

FG.2 

  

  

  

  

  

  

  

      

  

  

  

    

  

  



United States Patent Office 3,221,655 
Patented Dec. 7, 1965 

3,221,655 
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1. Claim. (C. 102-20) 

The present invention relates to shaped charge well cas 
ing perforation apparatus and more particularly to a new 
and improved hollow carrier gun, which will individually 
and selectively fire shaped charges which are contained 
in the gun. 

It has become common practice in the completion of 
oil and gas wells to perforate the well casing to bring 
the well into production by the utilization of detonating 
explosives of high velocity and of the general character 
and form known as "shaped charges' as, for example, the 
type disclosed by U.S. Patent No. 2,399,211 to C. O. 
Davis et al., issued April 30, 1946. 

In order to position the shaped charges opposite the 
proper strata in the well bore, the shaped charges are 
mounted in a carrier which is lowered to the proper loca 
tion. One common form of carrier is that disclosed in 
U.S. Patent 2,494,256 to M. Muskat et al. issued Janu 
ary 10, 1950, which discloses a plurality of shaped charges 
mounted in an elongated, tubular, enclosed, pressure re 
sistant housing commonly referred to in the industry as 
a hollow carrier gun. Customarily, a hollow carrier gun 
is made in lengths of 6' and 10", carrying four charges 
per foot. Generally, a common fuse cord or primacord 
connects the various shaped charges and they are fired in 
rapid succession resulting in a multitude of penetrations 
in the Well casing they are opposing. 

While in the past it has been the practice of the petro 
leum industry to complete an oil producing strata by 
firing a saturation of charges into the strata, the practice 
has changed whereby it is now the practice of the industry 
to make only a selective number of penetrations in an oil 
bearing strata. In some instances, the charges are fired 
at widely spaced depth intervals as required by the in 
dustry’s “Limited Entry” technique. On the other hand, 
the industry's "Single Point Entry' technique, used in 
high capacity hydraulic well fracturing, requires a num 
ber of charges to be selectively fired at one predetermined 
plane to form a notch. It is necessary, in order to meet 
such requirements with present equipment, to make a 
number of runs into the well with the hollow carrier gun 
being loaded with one or two shaped charges for each 
run. The numerous runs into the well necessitate the 
service company to be in attendance at the well site a 
long time, as well as requiring considerable downtime 
for the rig, which is a loss to the well operator. 
While controllers for sequentially firing bullet guns 

have been known in the art, they have not heretofore 
been used for the selective firing of individual shaped 
charges in a hollow carrier type gun, since the hollow 
carrier type gun does not contain any barriers between 
the individual shaped charges; and the shrapnel resulting 
from the detonation of the charge would cause spontane 
ous detonation of all the charges contained in the gun. 

In order to overcome the aforementioned disadvan 
tages of the prior art, it is the object of the present inven 
tion to provide a hollow carrier gun for shaped charges 
which will permit the selective firing of individual shaped 
charges whereby the required number of charges may be 
fired in one trip into the well, even though the spacing 
for the charges is at a distance greater than the length 
of the hollow carrier gun employed, or are all on one 
lane. 
It is another object of the present invention to provide 

an improved hollow carrier gun for shaped charges which 

IO 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

0 

2 
permits the selective firing of individual shaped charges 
contained in the gun. 
These and other advantages of the invention, which 

will more clearly appear from a detailed description which 
is about to follow, are achieved in an improved hollow 
type carrier perforating gun which is adapted to be in 
serted into a well bore. The hollow type carrier gun 
includes a controller section which is provided with firing 
means having a plurality of firing positions and with 
means to sequentially advance one position upon each 
Subsequent energization of the firing means. In order 
to lower the hollow type carrier gun into the well and 
properly position it, a cable is attached to the controller 
Section. The cable is provided with one or more con 
ductors to permit energization of the controller device. 
Serially attached to the lower end of the controller sec 
tion is a plurality of individual, generally tubular, pres 
Sure resistant housings. The gun sections are so con 
structed that when they are serially attached each section 
is isolated from its adjacent section. In each of the gun 
sections is positioned an individual shaped charge. Each 
gun Section is of Sufficient strength to act as a barrier 
and prevent shrapnel from the detonated charge in said 
Section from contacting the shaped charges in other sec 
tions. An individual detonator device is attached to each 
shaped charge and a lead extends from each of the firing 
positions on the firing means to each of the individual 
detonators whereby upon energization of the firing means 
one of the shaped charges will be detonated and upon 
subsequent energization of the firing means the other 
shaped charges will be sequentially detonated. 
The invention will be described with greater particu 

larity with reference to the drawings in which: 
FIG. 1 is a vertical section of a portion of an oil 

Well showing an exemplary embodiment of the hollow 
carrier gun of the invention suspended in a well; 

FIG. 2 is an enlarged, fragmentary, partially sectional 
view of the hollow carrier well perforating gun shown 
in FIG. 1; 

FIG. 3 is a sectional view of an alternate type of in 
dividual gun section. 

Referring now to the drawings, the gun assembly 10 
is comprised of a cable head adapter 12, a controller sec 
tion 13, a plurality of individual gun sections 4 and a 
bull plug 16. In order to lower the gun assembly 10 
into a well bore, a conductive cable 18, which contains 
an insulated conductor or conductors through which the 
firing may be controlled, is attached to the cable head 
adapter 12. As indicated in FIG. 1, the controller sec 
tion 13 contains a fire control means 20. While the pres 
ent invention is not specifically concerned with such fire 
control means 20, this control means will be referred to in 
more detail hereinafter. 
The gun assembly 10 is provided with a multiplicity of 

Sub-assemblies, each of which forms an individual gun 
section 14 in which is located an individual shaped 
charge 22. Each gun section 14 is formed of a gen 
erally elongated, steel cylinder of sufficient strength to 
contain the explosive force of the firing of the shaped 
charge 22. One end of each gun section 14 is provided 
with female threads 24 which, in the uppermost gun 
section 14, mate with the male threads on the lower end 
of the sub attached to the lower end of the controller 
section 13. The lower end of each gun section 14 is 
provided with male threads 30. Accordingly, the various 
gun sections 14 are serially connected together to form 
the overall gun body. The end portions of the gun sec 
tions act to form a barrier between adjacent gun sec 
tions, isolating each gun section. Attached to the lower 
most assembly is the bull plug 16 which forms the lower 
end of the gun assembly 10, An O-ring seal 32 is pro 
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vided in each threaded connection to make the inner 
connected gun sections fluid-tight, inasmuch as the ex 
plosive force of the shaped charge 22 could cause the 
gun section 14 to burst if extraneous fluid has seeped into 
and partially filled the gun section. 

Each gun section 14 is provided with a gun port 34, 
which extends into a central bore or chamber 36 of the 
gun section 14. The shaped charge unit 22 is mounted 
in the chamber 36 in such a manner that the jet shaped 
blast projecting from the forward end thereof will issue 
through the center of the port 34. To assist in position 
ing and accurately maintaining each charge 22 in centered 
relation with its respective port 34, the inner wall of the 
chamber 36 diametrically opposite each port 34 is pro 
vided with suitable means to engage the rear end of the 
charge unit 22. Preferably such means may take the 
form of a radially-directed cylindrical recess 38, and the 
adjacent rear end of the shaped charge 22 is cooperatively 
shaped to fit within the recess 38. To support the for 
ward end of the shaped charge unit 22 and to maintain 
the rear end securely seated in the recess, a retainer means 
is employed, as shown at 40. Such retainer means also 
serves to center the adjacent forward end of the charge 
in accurate axial alignment relative to the center of its 
port 34. The retainer means 40, shown in FIG. 2, is in 
the general form of a hollow, truncated cone, with thick 
end portions for telescoping engagement with the forward 
end of the shaped charge 22 and gun port 34 respectively. 
The port 34 is provided with female threads, and a re 
movable closure member 44, provided with male threads, 
is threadedly engaged with the female threads of the port 
to close the gun port 34. An O-ring seal ring is posi 
tioned in the closure member 44 to prevent entrance of 
well fluid. As previously mentioned, the jet from the 
shaped charge 22 issues through the port 34 and closure 
member 44 and this member is replaceable after each 
firing. 

Each assembly may be provided with an additional port 
50 which provides entrance to the chamber 36. This port 
50 is of sufficient size to permit the introduction of the 
shaped charge 22 into the chamber 36 and also permits 
the arming of the shaped charge 22 in the field as will 
be explained subsequently. The second port 50 is pro 
vided with female threads, and a closure member 54, 
having male threads, is threadedly engaged with the fe 
male threads of the port 50. The closure member 54 is 
provided with an O-ring seal 58 to prohibit the entrance 
of well fluid into the chamber 36. 
The fire control means 20 is provided with a multi 

plicity of terminals 60. To each of these terminals 60 is 
connected an arming wire 62. The fire control means 20 
is so constructed that it will sequentially energize a suc 
ceeding terminal 60 in response to a signal from the sur 
face. Each individual arming wire 62 extends through a 
pressure fitting 64 in the controller section 13. An annu 
lar seal member 66 may be placed around the assembly 
where the arming wires 62 extend from the controller 
section 13. The arming wires 62 then extend along the 
length of the gun assembly until each individual wire 62 
reaches the proper gun section 14 which it is to service. 
The periphery of the gun sections may be provided with 
grooves 68 in which the wires 62 are positioned. To pre 
vent excessive splicing of the arming wires, each wire 
may be wrapped several times around the gun section it is 
to service. The individual arming wire 62 is inserted 
into a pressure fitting 70 and extended into the chamber 
36. An annular seal member 71 may be placed around 
the juncture of two gun sections 4 to additionally protect 
the entry of the arming wire into the gun section. The 
gun assembly may be fully wired in the shop; and, to 
further cut down on loading time at the site, the indi 
vidual shaped charges 22 may also be installed, including 
a ground wire 72 which is attached to each shaped charge. 
The base of each shaped charge is provided with a trans 
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verse operation which should be aligned with the port 50 
to facilitate field arming. 
On arrival at the site, the closure member 54 is removed 

and a relatively safe and shock-sensitive, detonatable fuse 
76 (such as, for example, primacord) is attached to the 
base of shaped charge 22. To attach the fuse 70 to the 
base of the shaped charge 22 the fuse 76 is passed through 
an aperture 74 as indicated in FIG. 2. One end of the 
primacord 76 is attached to a blasting cap 78 which is 
provided with two leads 80 and 82. The lead 80 is at 
tached to the arming wire 62 and the other lead 82 is at 
tached to the ground wire 72. The closure member 54 is 
then replaced and when all sections are so prepared the 
gun is ready for selective firing of the individual charges 
22. 
FIG. 3 illustrates an alternate gun section 84 which is 

generally similar to gun section 14 but has only a single 
port 86 leading into the chamber. The port 86 is large 
enough to permit arming and insertion of the shaped 
charge 22. The closure member for the port 86 is made 
in two sections 88 and 90 with the section 88 receiving 
the jet from the charge and replaceable each time. The 
gun section 84 also permits all of the arming wires to be 
enclosed by inserting the arming wires through longi 
tudinal passages 92 in the gun section 84. The arming 
wire is attached to a contact stud 94 to which is con 
nected an ignition device 96. A booster 98 connects 
the ignition device 96 to the primacord 99, which is in 
serted into the base of the shaped charge in a manner 
similar to that shown in FIG. 2. The gun section 84 may 
be serially attached in a manner similar to gun section 14. 
Also the charges contained therein may be selectively fired 
as previously described in connection with FIG. 2. 
As can be seen from the foregoing, there is provided 

an improved, hollow carrier type perforating gun in which 
each individual shaped charge 22 is completely contained 
in its own gun section 4 ready to be individually fired. 
Each gun section 14 is a complete pressure resistant unit, 
itself. Also, the various gun sections, in assembly, form 
a pressure resistant assembly, whereby entrance of well 
fluid into the assembly or any individual gun section is 
prohibited. Moreover, each gun section 14 is so designed 
that it will resist the explosive forces resulting from the 
ignition of the shaped charge. Moreover, each shaped 
charge is protected from shrapnel from an adjacent charge 
so that the detonation of one charge will not cause the 
spontaneous detonation of an adjacent charge. Further, 
the gun is so designed that the gun may be fully wired 
and charges installed at the shop, the gun then safely 
transported to the well site and the completion of the 
arming expeditiously accomplished at the site. Further 
more, the gun is so designed that each individual charge 
may be selectively detonated either at spaced intervals 
or at the same level all in one trip into the well, resulting 
in a minimum of rig downtime. 
What is claimed is: 
An improved hollow carrier gun for shaped charges 

comprising: 
a controller section provided with firing means having 

a plurality of firing positions and means to sequen 
tially advance one position upon each subsequent 
energization; 

a plurality of individual, generally tubular, gun sections, 
one end of said gun sections formed into a male con 

necting end portion and the other end formed into a 
female connecting end portion, one end of the first of 
said gun sections detachably secured to the control 
ler section, another of said gun sections detachably 
secured to the other end of said first gun section, the 
remainder of said gun Section detachably secured 
together serially; 

a shaped charge chamber in each gun section, 
a shaped charge in said chamber, 
an individual denotator attached to said shaped charge, 
a port in each gun section communicating with the 
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chamber, the port being of sufficient size to ac 
commodate the entry of the shaped charge, 

a replaceable sealed closure member for said port, 
a second port spaced from the first port in each gun 

section communicating with the chamber, said second 
port being coaxial with the axis of the shaped charge 
in said chamber, 

a replaceable sealed closure member for said second 
port, said replaceable closure member presenting an 
area of lesser strength for the jet of the shaped 
charge, - - - 

each gun section being an independent hollow carrier 
gun having sufficient strength to isolate the shaped 
charged from external borehole pressure and contain 
the fragmentation resulting from denotation of its 
shaped charge; 

an insulated lead for each gun section, each lead at 
tached to one of the firing positions of the firing 
means, 

which the insulated leads extend, 

6 
each lead extending along the periphery of the gun 

sections until it reaches the gun section it services, 
a pressure fitting in each gun section through which the 

lead servicing such gun sections enters the chamber 
5 and is attached to the denotator. 
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