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12 Claims. (C. 164-0.5) 
My invention relates to means for perforating 

casing while it is in place within a well, and re 
lates in particular to a gun perforator whereby 
the perforation of the casing or casings is accom 
plished by firing projectiles therethrough. 

It is an object of the invention to provide a 
perforating gun of simple character which may 
be made small enough to pass through an oil 
tube set in a well casing without sacrifice of oper 
atting efficiency and Wherein maximum force of 
the explosive charge is obtained without sacrifice 
of other qualities, including simplicity of manu 
facture of the gun, relative ease of loading and 
reloading and positive firing of all of the powder 
charges with which the gun is loaded. 

It is an object of the invention to provide a 
perforating gun wherein the explosive charge, 
associated with a gun bore carrying the projec 
tile, is ignited by a blast of gaseous combustion 
products produced from the burning of a charge 
of powder in a separate chamber and delivered 
to the chamber containing the explosive through 
a passage of relatively small diameter, which may 
be referred to as the ignition passage, a partic 
ular feature of the invention being the provision 
of valve means which prevents reverse flow of 
gas through the ignition passage, thereby reduc 
ing to substantially minimum the loss of pressure 
resulting from the burning of the propelling 
charge of explosive associated with the gun bore. 
The present invention contributes in the mak 

ing of a perforating gun of relatively high effi 
ciency but of relatively small diameter. As the 
diameter of the gun body is reduced, the dimen 
sion of other of the parts must be likewise re 
duced, including the diameter of the powder 
chamber which connects to the inner end of the 
gun bore. The size of this powder chamber 
places restrictions upon the quantity of explosive 
which may be employed. My present invention 
makes it possible to obtain near to maximum 
propelling effect from the gaseous combustion 
products resulting from the firing of a charge 
of given size. 

It is a further object of the invention to pro 
vide a perforating gun of the character set forth 
in the foregoing wherein the gun bores and 
powder chambers are serially arranged, the pow 
der chambers being serially connected by igni 
tion passages wherein a small part of the gas 
resulting from the burning of one powder charge 
is transmitted to the succeeding powder charge 
to cause the combustion of the Succeeding powder 
charge, each of these ignition passages having 
associated check or closure valve means for pre- 55 bore 3, at the upper end thereof, and have shown . 
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venting reverse flow of gas therethrough. Ac 
cordingly, the firing of a charge in the first cham 
ber of the gun results in the serial firing of all 
of the charges. 
A further object is to provide a simple valve 

means of the character described placed so that 
it will permit passage of gas through an ignition 
passage into a chamber and will be effectively 
closed by pressure of gas in such chamber result 
ing from the firing or burning of the charge 
therein. - 

A further object of the invention is to provide 
a simple check or closure valve having associated 
means for urging it toward closed relation to a 
valve orifice forming a part of the ignition pas 
Sage of the gun. 

Further objects and advantages of the inven 
tion will be brought out in the following part of 
the specification. . . . 

Referring to the drawing which is for illus 
trative purposes only: 

Fig. 1 is a view of a gun body sectioned on a 
medial plane, showing a preferred form of my 
invention. 

Fig. 2 is a cross-section taken on the plane 
indicated by the line 2-2 of Fig. 1. 

Fig. 3 is an enlarged fragmentary cross-section 
showing a check or closure valve having a spring 
to urge the same toward closed relation. w 

Fig. 4 is an enlarged fragmentary sectional 
view of an alternative form of valve wherein the 
closure member is yieldably held in engagement 
with the valve seat. 

Fig. 5 is an enlarged fragmentary sectional 
view to show the space between the waive closure 
and seat of Fig. 1. 

For the purpose of illustrating a simple em 
bodiment wherein the invention may be plac 
ticed, I have in Fig. 1 shown that portion of a 
gun body with which the present invention is 
concerned. This gun body to includes a plurality 
of cylindrical sections which are arranged in 
consecutive order, below an upper section 2 
which may be formed and suspended from a 
cable in the general manner shown in my Patent 
No. 2,218,802, granted October 22, 1940, and my 
Copending application Serial No. 304,333. . It will 
be understood that the sections and 2 may 
be secured together in any suitable manner. For 
connecting these sections together in axial align 
ment I prefer to employ threaded tool joints, and 
accordingly I have shown the sections if each 
provided with a threaded box or tapered counter 

  



2 
the sections and f2 with cooperating down 
wardly extending threaded pins 4. 
The body sections are provided with gun 

bores 5 formed in barrels 6 which are threaded 
into bores 7 in the gun body . An elongated 
powder chamber 8 communicates with the inner 
end of each bore 7 and accordingly with the 
inner end of each gun bore 5. In each chamber 
8 a suitable powder charge 9 is placed, and the 
gas pressure resulting from the combustion of 
the charges 9 is employed to discharge projec 
tiles 20 at high velocity from the gun bores 5. 
In the use of the term "powder charge' I intend 
the inclusion of all explosives Suitable for use 
in the manner described. The powder charge 
chambers 8 are serially connected in Such a 
manner that the combustion or burning of a 
charge 9 in one of the chambers will result in 
the firing of the charge in the Succeeding cham 
ber of the series, whereby a serial firing of all 
of the powder charges Will be accomplished. 
The upper section f2 has a bore 2 leading 

downward from the upper end thereof, and ex 
tending downwardly from the bottom of the bore 
2f there is a chamber or bore 22 to receive a 
priming cap or firing cartridge 23. A firing pin 
24 is supported for axial movement in the bore 
2 by a threaded bushing 25, the lower end of this 
firing pin 24 having a head 26 from which a 
point 2 projects downward for engagement with 
the head of the cartridge 23 when the firing pin 
24 is driven down. A renovable valve seat men 
ber 28 may be secured in the lower end of each 
threaded pin 4, and an ignition passage 29 of 
relatively small diameter is extended down from 
the bore 22 through the pin 4 and through the 
valve seat 28. 

In each body section a valve chamber 30 is 
formed in the bottom of each threaded box 
3, to communicate with the upper end of each 
powder chamber 18. Each gun body section 
has an ignition passage 3 which extends down 
ward from the lower end of a powder chamber 
8 and through a pin 4 and a valve seat men 

ber 28. To restrain the downward passage of 
gas therethrough, the passage 3 f has at least 
a portion thereof, such as the upper section 32, 
made to Small diameter. 
In each valve chamber 30 I place a valve closure 

member 33 comprising a cylindrical body 34 hav 
ing an upwardly projecting conical point 35 to 
engage a cooperating valve seat 36 formed in a 
valve seat member 28. The cylindrical member 
34 has openings 37 extended from the upper to 
the lower end thereof, these openings being shown 
in the form of radial slots, the inner walls 38 
of which converge downwardly. These slots 37 
cooperate with other passages shown and de 
scribed to form passage means connecting the 
chambers of the device which contain the ex 
plosives. For example, the upper bore 22 which 
receives the cartridge 23 constitutes a chamber 
for the explosive contained in the cartridge 23. 
Such chamber 23 is connected with the next 
downwardly consecutive powder chamber 8 by 
passage means consisting of the passage 29, the 
space 40 in the upper chamber 30 and the grooves 
or slots 37 of the cylindrical member 34. Ad 
jacent powder chambers 8 are connected by pas 
sage means comprising a passage 3 and the Space 
within a valve chamber 30 not filled by the con 
tained closure member 33. The height of the 
closure member 33 is such that when it rests on 
the bottom wall of the chamber 30 in which it is 
contained, there will be, as shown in Fig. 5, a 
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2,257,271 
small space or orifice 35' between the conical 
point 35 and the valve seat 36. 
In the operation of the gun, with the cooperat 

ing parts assembled as shown in Fig. 1, the fir 
ing pin 24 is driven down to bring the point 2 
into engagement with the cartridge 23. The con 
bustion products from the cartridge 23 pass down 
ward through the passage 29 and around the 
valve closure member 33 into the upper powder 
chamber 8 to set off the charge 9 in such 
chamber 8. The gaseous products from the 
burning of the charge 9 in the upper chamber 
8 immediately produce a high pressure with the 

result that the upper valve closure member 35 
is lifted into engagement with the seat 36. When 
the gas pressure in the upper chamber 8 reaches 
such high value as to shear off the plate 45 which 
holds the upper projectile 20 in its gun bore 5, 
the projectile will be discharged at high velocity. 
The upper valve, comprising the closure member 
35 prevents the high pressure resulting from the 
relatively heavy charge 9 from passing up 
through the passage 29 and the bore 22 and 
exerting its force against the lower end of the 
firing pin 26, thereby relieving the firing pin 24 
from danger of being bent by end thrust applied 
thereto. 
Some of the gas produced in the upper cham 

ber 8 as the result of the burning of a charge 
f 9 therein passes down through the passage 3 
and past the valve closure member 33 lying at 
the lower end thereof, into the succeeding powder 
chamber 8, thereby causing ignition of the Sec 
ond charge 9. The second valve closure member 
33 prevents a reverse flow of gas from the Second 
chamber 8 through the passage 3, so that there 
can be no escape or loss of the products result 
ing from the firing of the second charge 9, there 
by assuring that the full force of the products of 
the explosion of the second charge 9 will be 
usefully applied in discharging the Second pro 
jectile 20 and transmitting the ignition effect 
through the succeeding passage 3 to the succeed 
ing powder chamber, which is not shown for the 
reason that it is merely a duplication of the 
powder chambers 8 shown and described. 

In Fig. 3 I show a valve chamber 30' of essen 
tially the same character and having the same 
position as the valve chamber 30 of Fig. 1, in 
which a valve closure member 33' is operatively 
disposed. This valve member 33 differs from the 
valve member 33 previously described in having 
the lower portion 46 thereof reduced in diameter 
so as to leave an annular space 47 within the 
lower part of the chamber 30' below a shoulder 
48 intermediate the ends of the valve closure 
member 33. For passage of gas from the upper 
end to the lower end of the chamber 30' the valve 
closure member 33' is provided with a plurality of 
openings 37 which are spaced around the conical 
valve projection 35' of the member 33. A spring 
49 in the space 47 operates in compression to 
exert a yielding force in upward direction to 
hold the conical projection 35’ in engagement 
with the valve seat 36'. 

In Fig. 4 I show a form of my invention where 
in a conical valve closure 50 is formed in the 
center of a disc 5 which fits into a recess 52 
formed in downwardly projecting relation in the 
bottom of a box 3 of a section ff. The bottom 
wall 53 of the disc 5 is recessed as shown so that 
Only a peripheral area. 54 of the bottom wall of 
the disc 5 will engage the bottom wall 55 of the 
recess 52. The conical closure member 50 is so 
formed with relation to the remaining portion of 
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the disc 5 that it will be yieldably maintained 
in engagement with a valve seat 56 formed in a 
valve plate 57 which rests in the upper part of 
the recess 52 and is clamped in place by the 
lower end of a pin 4. A plurality of openings. 
58 are spaced around the closure member 50 for 
passage of gas downward into the upper part of 
a powder chamber 8 which extends downward 
from the recess 52 as shown. When an ignition 
gas is applied through an ignition passage, such 
as the passage 3 f', the force thereof will move the 
closure member 50 downward, since the central 
portion of the disc 5 is so formed that it may be 
flexed downward when sufficient pressure is ap 
plied, permitting the ignition gas to pass between 
the closuremember 50 and the valve seat 56, and 
thence through the opening 58 into the chamber 
8. When the gas pressure above and below the 

closure member 50 is equalized, the closure mem 
ber 50 will be returned to engagement with the 
valve seat 56 by resilience of the disc 5 which 
tends to hold the closure member 50 in the condi 
tion thereof shown in Fig. 4. 
Although I have shown and described simple 

and practical forms of my invention, it will be 
understood that Certain parts Or elements there 
of may be replaced by other equivalent parts or . 
elements without departing from the spirit of the 
invention. Accordingly, the invention is not to 
be limited by the details of this disclosure but 
should be accorded full Scope of the following 
claims. 

I claim as my invention: 
1. In a perforating gun of the character de 

scribed, the combination of: a body having gun 
bores therein to receive projectiles, a plurality of 
powder chambers and passage means serially con 
necting said chambers so that ignition will be 
transmitted serially from One chamber to an 
other; a powder charge in each of said chambers; 
means for setting of One of said powder charges; 
and check valves in said passage means to pre 
vent reverse flows of gas therethrough. 

2. In a perforating gun of the character de 
scribed, the combination of: a body having a gun 
bore, a powder charge chamber connected to said 
gun bore, and an ignition passage connected to 
said chamber; means for passing an ignition gas 
through said passage into said chamber; and 
valve means associated with said passage for 
preventing a reverse flow of gas therethrough. 

3. In a perforating gun of the character de 
scribed, the combination of: a body having a gun 
bore, a powder chamber connected to said gun 
bore, a second powder chamber spaced from said 
first chamber, and an ignition gas passage con 
necting said first and Second chambers; powder 
charges in said chambers; means for setting off 
the powder charge in the first of said chambers; 
and closure valve means associated with said pas 
sage for preventing a reverse flow of gas from 
said second chamber to said first chamber. 

4. In a perforating gun of the character de 
scribed, the combination of: a body having a gun 
bore, a powder chamber connected to said gun 
bore, a second powder chamber spaced from said 
first chamber, and an ignition gas passage con 
necting said first and second chambers; powder 
charges in said chambers; means for setting off 
the powder charge in one of said chambers, a por 
tion of the gaseous products therefrom passing 
through said passage to set off the powder charge 
in the other of said chambers; and check valve 
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ing reverse flow of gas through said ignition gas 
passage. 

5. In a perforating gun of the character de 
scribed, the combination of: a body having 
serially arranged gun bores and cooperating 
chambers to receive powder charges; means to 
ignite a powder charge in at least one of said 
chambers; and walls forming passages serially 
connecting said chambers through which igni 
tion gas may pass consecutively from each of said 
chambers to the next; and check valve means for 
Said passages operative to prevent reverse flow of 
ignition gas therethrough. 

6. In a perforating gun of the character de 
scribed, the combination of: a body having a gun 
bore, a first powder chamber connected to said 
gun bore, a second powder chamber spaced from 
said first powder chamber, and passage means 
Connecting said first and second chambers; a fir 
ing charge in each of said chambers; and valve 
means for said passage means for preventing re 
verse flow of gas therethrough. 

7. In a perforating gun of the character de 
scribed, the combination of: a body having a gun 
bore, a first powder chamber connected to said 
gun bore, a second powder chamber spaced from 
Said first powder chamber, and passage means 
connecting said first and second chambers; a fir 
ing charge in each of said chambers; and check 
valve means for said passage means comprising 
Walls forming a valve orifice and a closure mem 
ber positioned so as to permit a forward flow of 
gas from one of said chambers to the other of 
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said chambers, and to close said orifice against a 
reverse flow of gas through said passage means. 

8. In a perforating gun of the character de 
scribed, the combination of: a body having a gun 
bore, a first powder chamber connected to said 
gun bore, a second powder chamber spaced from 
Said first powder chamber, and passage means 
connecting said first and second chambers; a fir 
ing charge in each of said chambers; and check 
valve means for said passage means comprising 
Walls forming a valve orifice and a closuremem 
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ber movably supported in cooperative relation to 
Said orifice so as to be moved by pressure of gas 
from said first chamber toward said second cham 
ber into closing relation to said orifice. 

9. In a perforating gun of the character de 
Scribed, the combination of: a body having a gun 
bore, a first powder chamber connected to said 
gun bore, a second powder chamber spaced from 
Said first powder chamber, and passage means 
connecting said first and second chambers; a fir 
ing charge in each of said chambers; and check . 
valve means for said passage means comprising a 
valve seat facing toward said first chamber and 
defining an orifice forming a part of said passage 
means, and a closure member yieldably held in 
closing relation to said seat. 

10. In a perforating gun of the character de 
Scribed, the combination of: a body having a gun 
bore, a first powder chamber connected to said 
gun bore, a second powder chamber spaced from 
Said first powder chamber, and passage means 
Connecting said first and second chambers; a fir 
ing charge in each of said chambers; and check 
valve means for said passage means comprising 
a valve seat facing toward said first chamber and 
defining an orifice forming a part of said passage. 
means, a closure member to engage said valve 
seat, and means yieldably holding said closure 
member in engagement with said valve seat. 

11. In a perforating gun of the character de 
means associated with said passage for prevent-75 scribed, the combination of: a body having a 

  



4. 
gun bore, a first powder chamber connected to 
said gun bore, a second powder chamber spaced 
from Said first powder chamber, and passage 
means connecting said first and second chambers, 
said passage means including a valve chamber and 
a valve seat forming a valve orifice at the end of 
said valve chamber toward said second powder 
chamber; and a valve body movably disposed in 
said valve chamber so as to move to and from 
said valve seat, said valve body having a closure 
element to engage said valve seat and being SO 
formed with relation to the walls of Said valve 
chamber as to provide space for paSSage of gas 
from end to end of said valve chamber. 

12. In a perforating gun of the character de 
scribed, the combination of: a body having a 
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gun bore, a first powder chamber connected to 
said gun bore, a second powder chamber spaced 
from said first powder chamber, and passage 
means connecting said first and second chambers, 
Said passage means including a valve chamber 
and a valve Seat forming a valve orifice at the 
end of Said valve chamber toward said second 
powder chamber; and a valve body movably dis 
posed in Said valve chamber. So as to move to 
and from Said valve seat, said valve body having 
a cloSure element to engage said valve seat and 
having openings from end to end thereof for pas 
Sage of gas freely from one end to the other of 
Said valve chamber. 

IRA. J. McCULLOUGH. 


