
2,664,258 J. G. MCKEAN 
GUN FOR PERFORATING CASING 

Dec. 29, 1953 

Filed Sept. 11, 1950 
2 Sheets-Sheet 

&S. ???? &d 
INVENTOR. 

Jerome G. McKean, 
??????????? ??????". 
AT TORNEY, 

BY ? ó t? 

  

  

  

    

    

    

  

  

    

  

  

  

  



2,664,58 J. G. MCKEAN 
GUN FOR PERFORATING CASING 

Dec. 29, 1953 

2. Sheets-Sheet 2 
Filed Sept. ll, l950 

INVENTOR, 
Jerome G. McKean, 

BY 

%e?? ????R ????? 
A TTORNEY, 

    



Patented Dec. 29, 1953 2,664,158 

UNITED STATES PATENT OFFICE 
2,664,l58 

GUN FOR PERFORATING CAS ING 
Jerome G. McKean, Bellaire, Tex., assignor, by 

sinesne assignments, to Standard Oil Develop 
ment Company, Elizabeth, N. J., a corporation 
of Delaware 

Application September 11, 1950, Serial No. 84,168 
(Cl. 164—0.5) 3 Claims. 

This invention relates to guns for perforating 
pipe in oil wells or the like and more particularly 
to guns which are Small enough to run through 
tubing in a well for perforating casing beneath 
the tubing. 
Guns and explosives have long been used for 

perforating casing in oil wells and the art is 
well developed. As commonly constructed, the 
barrels of bullet guns used for such purposes are 
fixed horizontally in a carriage and these barrels 
approach in length, as far as is practical, the 
diameter of the casing so as to obtain the max 
imum fire power. Where shaped charges of ex 
plosive are used for perforating casing, they also 
have been mounted in fixed position in a carriage 
which is nearly as large as the casing in the well 
SO as to locate the charge in the optimum position 
or 'stand-off' distance from the casing. Even 
under the best conditions, effective perforation of 
oil Well casing and the cement which usually sur 
rounds it, is difficult to accomplish, and since the 
size of the gun or explosive is important, casing 
perforators have not been run into the well 
through tubing or other pipe Smaller in diameter 
than the casing. 

It has recently been proposed to perform cer 
tain operations including the perforating of cas 
ing in an oil well while tubing is in it. See for 
example application of Theodore A. Huber, Serial 
No. 133,025, filed December 15, 1949, for "Method 
of Completing and Repairing Oil Wells' where 
the use of a casing perforating gun capable of 
being run through tubing is required. Large sav 
ings in time and cost can be effected in this way 
if effective perforation can be accomplished. 
In accordance with application Serial No. 

184,161, filed on even date herewith by Theodore 
A. Huber, now Patent No. 2,639,770, it is pro 
posed to solve the problem of providing effective 
firing power to perforate casing with an assembly 
which is run into and out of the well through 
tubing by arranging the guns in their carriage 
on trunnions and by providing means for rotating 
then from the vertical positions which they oc 
cupy while being lowered into the well, into hori 
zontal firing positions. Inasmuch as the guns 
may be fired by electricity, Huber proposed to 
employ an electric motor to rotate then exactly 
the right amount. 

In accordance with the present invention, it is 
proposed to provide a structure which can be run 
into the well through tubing and which Works 
automatically to swing the barrels of bullet guns 
or position shaped charges of explosive properly 
and accomplish the purposes proposed by Huber. 
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The carriage for the guns is made of two parts, 
one of which moves, under the influence of 
gravity, to effect the desired movement as it comes 
out of the tubing. When the guns fire, the reac 
tive force causes further relative movement of 
the two parts of the carriage and brings then into 
such position that the carriage can be retrieved 
from the Well through the tubing. 
The objects of the invention will be apparent 

from the following description, taken in connec 
tion with the accompanying drawings in which: 

Fig. 1 is a vertical cross-sectional view of tub 
ing in an oil well and a cross-sectional view of 
a bullet gun, constructed in accordance with the 
present invention, located therein in the 'run 
ning-in' position, it being understood that as 
many barrels as desired may be employed, all 
heing like those illustrated. 

Fig. 2 is a vertical cross-sectional view of tub 
ing and casing in an oil well with the gun of 
Fig. 1 beneath the tubing with the barrels shown 
in horizontal position and being fired. 

Fig. 3 is a vertical cross-sectional view of the 
tubing and gun of Fig. 1 but showing the position 

5 of the carriage and barrels after firing and in 
retrieving position. 

Fig. 4 is an enlarged transverse cross-sectional 
view of the gun of Fig. 1, the view being taken 
on the line 4-4 of Fig. 1. 

Fig. 5 is a side view of one of the barrels of 
the gun of Figs. 1 to 4, partly cut away and show 
ing the arrangement for holding the barrels in 
horizontal position and releasing them when they 
are fired so that they can rotate an additional amount. 

Fig. 6 is a vertical cross-sectional view of tub 
ing in an oil well and a cross-sectional view of 
a gun, using shaped charges of explosives and 
constructed in accordance With the invention, 
located therein in "running-in' position. 

Fig. 7 is a vertical cross-sectional view of tub 
ing and casing in an oil well with the gun of 
Fig. 6 beneath the tubing and with the shaped 
charges of explosive in proper position for fir 
ing to perforate the casing. 

Fig. 8 is a vertical cross-sectional view of the 
gun of Figs. 6 and 7 after the charges of explo 
'sive have been fired, the parts of the carriage 
being in Such position that they can be re 
trieved from the Well through the tubing. 

Referring to the drawing in detail, and first 
to the embodiment of the invention shown in 
Figs. 1 to 5, inclusive, it will be seen that an 
oil well casing is there shown at 2. A tubing 
f3 is positioned in the well with its lower end 
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may be controlled from the Surface of the ground 
through a conductor in the cable 5. It is also 
possible to cause the gun to fire upon the parts 
moving to the positions shown in Figs. 2 or 7, 
utilizing the firing systems of the applications 
of Earl Babcock or William E. Kanady, Serial 
Nos. 184,166 and 184,167, filed on even date here 
with. The invention is capable of use without 
the cable 5 if neans is provided for securing the 
upper part of the right hand part of the carrier 

to the bottom of the tubing 3 so that the left 
hand part can SWing down. 

It is to be understood therefore that Various 
changes nay be nade without departing fron 
the Spirit of the invention or the scope of the 
annexed claims. 

Clain: 
1. A device for perforating casing in an oil Well 

below tubing Suspended within said casing com 
prising an elongated gun carriage split longi 
tudinally throughout its length to divide it into 
two parts, gun barrels pivoted to the two parts 
of Said carriage and forming therewith a parallel 
linkage mechanism, a retainer for holding said 
parts temporarily in an extended position and 
a means for shearing Said retainer which utilizes 
the reaction force of one of Said barrels when it 
is fired, whereby said carriage may be held with 
the two parts thereof in nested position by the 
tubing through Which it is lowered into the well, 
Separate, under the influence of gravity, into 
an extended position after it has passed out of 
the lower end of the tubing and then fall into 
a retrieving position. When Said retainer is 
sheared. 

2. A device for perforating casing in an oil 
well below tubing suspended within said casing 
comprising an elongated carriage split longi 
tudinally throughout its length to divide it into 
two parts, bars pivoted to the two parts of said 
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carriage and forming therewith a parallel link 
age mechanism, shaped charges of explosive each 
of which is individually Secured to the wall of 
said carriage, a retainer for holding said parts 
temporarily in an extended position and means 
for shearing said retainer which utilizes the re 
action forces set up in the carriage when the 
charges are fired, whereby said carriage may be 
held with the two parts thereof in nested posi 
tion by the tubing through which it is lowered 
into the well, separate, under the influence of 
gravity, into an extended position after it has 
passed out of the lower end of the tubing and 
then fall into a retrieving position when said 
retainer is sheared. 

3. A device for perforating casing in an oil 
Well below tubing suspended within said casing 
Comprising an elongated carriage split longitudi 
nally throughout its length to divide it into two 
parts, bars pivoted to the two parts of said car 
riage and forming thereWith a parallel linkage 
mechanism, explosive means disposed within the 
carriage for perforating the casing, a retainer 
for holding said parts temporarily in an extended 
position and means for shearing said retainer 
which utilizes the reaction force of Said explo 
sive means When it is fired, whereby said carriage 
may be held with the two parts thereof in nested 
position by the tubing through which is is low 
ered into the Well, separate under the influence 
of gravity into an extended position after it has 
paSSed Out of the lower end of the tubing and 
then fall into a retrieving position when said 
retainer is sheared. 

JEROME G. MCKEAN. 
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