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UNITED STATES PATENT OFFICE
2,327,340 ' :

PERFORATING GUN FOR OIL WELL CASINGS , '

Lonnie E. Couch, Houston, Tex., assignor to Well
Tool Development Corperation, a corporation

of Texas

Application December 9, 1940, Serial No. 369,363
68 Claims. (Cl. 164—0.5)

This is & continuation-in-part "application of
my copending application Serial Number 310,045,
filed December 19, 1839.

The present invention reiates to a perforating
gun for oil well casings and has for its primary
object to provide a gun stock adapted to be low-
ered in the casing and embodying & time con-
trolled mechanism for controlling the firing of
a plurality of projectiles through the walls of
the casing. :

An important object of the present invention
is to provide a safety slide for the firing pin for
the projectile and adapted to be controlled by
the raising and lowering movement of the gun
stock in the casing.

A further object is to provide an apparatus
of this character of simple and practical con-

struction, which is eficient and reliable in per--

formance, relatively inexpensive to manufacture
and otherwise well adapted for the purposes for
which the same is intended.

Other objects and advantages reside in the
details of construction and oJperation as more
fully hereinafter described and claimed, refer-
ence being had to the accompanying drawings
forming part hereof, wherein Iike numerals re-
fer to like parts throughout, and in which:

Figure 1 is a vertical sectional view through
the well casing showing the gun in position
therein,

Figure 2 is a side elevational view of the gun
in position while being lowered in the casing
and showing the cover plate for the firing mech-
anism.

Pigure 3 is a similar view of the opposite side
of the gun and showing the external control
lever.

Pigure 4 is a fragmentary side elevational
view of the upper end of the gun showing the
position of the control cage for releasing the
external control lever.

Figure 5 is a fragmentary vertical sectional
view through the gun.

Figures 6 and 7 are transverse sectional views
taken respectively on the lines 6—86 and T—T
of Figure 5.

Pigures 8 and ¢ are transverse sectional views
taken respectively on the lines §—8 and 8—S8
of Figure 1. :

Figure 10 is a fragmentary vertical sectional
view taken substantially on a line {8—i{@ of
Figure 5.

Figure 11 is a perspective view of the hammer
for the gun.
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‘Figure 12 is & similar view of the external
confrol lever. -
Figure 13 is a similar view of the removable

_cartridge block.

Figure 14 is a similar view of one of the pro-
jectiles. : . '

Figure 15 is & similar view of the safety slide
for the firing pin. :

Figures 16 and 17 are views similar to Figures -
1 and 2 respectively and illustrating a modified
stock and cartridge block ‘construction,

. Figure 18 is a fragmentary vertical sectional
view through tHe gun embodying the modifica-
tion and

Figure 19 is a transverse sectional view taken
substantially on a line 19—I19 of Figure 18,

Referring now to the drawings in  detalil,
wherein for the purpose of illustration I have
disclosed. a preferred embodiment of the inven-
tion, the numeral 5 designates the casing of
the well and the numeral § designates the casing
perforating gun generally which includes & cylin-
drieal stock 7 having a cable 8 attached at its °
upper. end for raising and lowering the same in
the casing. The upper portion of the stock is
reduced as shown at 9, the upper end of the
reduced portion being defined by a flange {0.

- A chamber {{ is formed in the stock within
which is .removably positioned a water-tight
casing {2 having a cover plate {3 secured in
position_by screws or the like i4 and provided
with a gasket {5 to seal the edges of the casing
and chamber. . )

Secured within the casing is a tubular mem-
ber 16 within which is slidably mounted a ham-
mer {7 shown in detail in Figure 11 of the draw-
ings. The hammer includes an annular flange
8 for guiding the hammer centrally in the tubu- .
lar member (6 and to provide an abutment for
one end of an expansible coil spring 9 posi-
tioned in the tubular member and held against
8 stationary abutment 2¢ formed in the upper
portion of said tubular member and through
which the hammer is slidably inserted. The up-
per portion of the tubular member above the
abutment 20 is provided with longitudinally ex- -
tending slotted openings 2{ and 22 at diametri-
cally opposite sides of the tubular member and
within which is slidably positioned a crosshead
23 on the upper end of the hammer §7. ;

The hammer is adapted to be projected down-
wardly by the spring and the spring is held un-
der tension with the hammer in a cocked .po- -
sition by means of a pivoted trip 24 having one




2

end yieldably held under the cross-head 23
means of a spring 25.

The trip is adapted to be actuated for releasing
the hammer by means of a cam 26 formed on a
gear 27 journaled in the casing 12 and which is
operatively engaged by a clockwork mechanism
shown generally at 28. The clock mechanism
includes a control arm 29 for starting and stop-
ping the mechanism, as need be, and is yield-
ably held in a stopped position by means of a
coil spring 30. The control arm 29 is positioned
in the path of the angular end 31 of an inner
control lever 32 which is pivoted as at 33 within

by

the casing (2.

The control lever 32 is positioned somewhat
vertically in the casing and has its lower end
bifurcated as at 34 for engaging a pin 35 formed
on g safety slide 36 movable into and out of posi-
tion under the lower end of the tubular member
16 to prevent the outward movement of the ham-
mer {T when the parts are in position as shown
in Figure 5 of the drawings. .

Slidably mounted in a lower portion of the
casing 12 is a spring retracted firing pin 371 hav-
ing its upper end disposed in the path of the
lower end of the hammer (1 for impact by said
hammer when the latter is released. A cartridge
block 38 is slidably mounted transversely of the
stock 7 beneath the casing 12 and in the bottom
portion of chamber (I, said block 38 being pro-
vided with a vertically extending chamber 39
within which is positioned a blank cartridge 40,
the cartridge being positioned for discharge by
the firing pin 317.

Communicating with the chamber 39 is a duct
41 extending longitudinally in the stock T and
communicating with a plurality of chambers 42,
one of which is shown in detail in Figure 5 of the
drawings. Each of the chambers 42 is adapted
to contain a charge of powder 43 behind a pro-
jectile 44 mounted in a barrel 45 threaded in the
outer surface of the stock 1. The bore 46 of the
barrel, at its inner end is flared as shown at
41 for conformably receiving the flared inner
end 48 of the projectile. The projectile 44 is
constructed of steel with a pointed nose 49 for
penetrating the casing 5 when the same is fired
and the flared inner end 48 of the projectile is
constructed of soft lead adapted to be fused or
compressed into the reduced size of the bore 46
by the heat and pressure of the explosive charge
behind the projectile and is thus displaceable
with the projectile. The flared end 48 further re-
tards the discharge of the projectile whereby to
insure the building up of sufficient pressure be-
hind the projectile to cause the same to penetrate
the casing. The flared construction further in-
sures a liguid-tight seal which prevents moisture
from penetrating into the chamber 42 to destroy
effectiveness of the explosive.

Slidably inserted in the wall of the casing 2
is a link 50 provided with a packing gland 51, the
inner end of the link being provided with 2 pin
52 mounted in a slotted opening 53 in the upper

- portion of the control lever 32. 'The outer end of
the link 50 is provided with a pin and slot con-
nection 54 with the lower end of an external
control lever 55 which is pivoted intermediate its
ends as at 56 to one side of the stock 7. 'The lever
55 is mounted within a vertically extending re-
cess 58 formed in the side wall of the stock and
the upper end of the lever is provided with a
control head 59 behind which is positioned a leaf

" spring 60 for yieldably urging the head outwardly
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beyond the surface of the reduced portion 9 of
the stock. )

Slidably mounted on the reduced portion 9 of
the stock is a cage designated generally at 61
which includes a pair of vertically spaced rings
62 connected by a plurality of leaf springs 63
which are curved outwardly at their intermediate
portions for frictional engagement with the in-
ner surface of the casing b.

The clock is provided with the usual hour and
minute hands 64 and the usual alarm setting hand
65, so that the clock may be set to actuate the
trip 24 at a predetermined lapse of time follow-
ing the lowering of the gun in the casing.

In the operation of the device the hammer 17
is set in the position as shown in PFigure 5, the
load placed in position, including the blank car-
tridge 40, and the cage 61 moved into its upper-
most position so that the head 59 of the external
control lever 55 is held inwardly against the pres-
sure of the spring 60. The gun is then lowered
in the casing to the desired predetermined depth,
and the frictional engagement of the cage with
the wall of the casing will keep the cage in its
uppermost position as shown in Figures 2 and 3.
When the desired depth is reached a slight - up-
ward movement of the cable 8 will raise the gun
while the cage remains stationary and the head
59 is released by the cage as shown in Figure 4,
thus permitting the spring 60 to move the lower
end of the external control lever inwardly and
actuating the internal control lever 32 which
moves the clock control arm 29 to its starting or
operative position and also removes the safety
slide 36 away from the firing pin 37,

The trip 24 is subsequently actuated by the cam
26 to release the hammer and fire the blank car-
tridge, which in turn is effective to cause the ex-
plosion of the charge 43 of the several projectiles.

If desired, the spring 80 attached to the clock
control arm 29 may be omitted, so that the con-
trol arm may be set in the position as shown in
Figure 5, with the clock inoperative to cause re-
lease of hammer 17 before the device is Jowered
in the well, and will be moved into its operative
position by the lever 32 upon a slight upward
movement of the gun in the casing, after the gun
has been lowered to the desired depth, as here-
tofore explained. Should it be desired to with-
draw the gun from the well without firing the
charge, after the clock has been operative, a sub-
sequent lowering movement, of the gun will cause
the cage 63 to let the lower end of the arm 55
move outwardly and thus move the slide 36 into
safety position, and prevent striking of the firing
pin 37 by the hammer 17, the safety slide receiv-
ing the blow of the hammer. After the hammer
has been released and completed its firing action,
the subsequent upward withdrawing movement
of the gun from the well will move the safety slide
from under the hammer, the firing force of the -
spring 19 then having been spent so that there
will be no danger of the charge being fired,

In Figures 16 to 19 inclusive I ‘have illustrated
a modified form of the invention involving a
cartridge block 66, which terminates at its inner
edge at the vertical plane of the inner edge of
the casing 12, the block not extending entirely .
transversely of the stock and the cover plate 67
for the chamber i and casing 12 extending down-
wardly to also cover the block. 'This construction
aids in excluding moisture from the blank car-
tridge in the block.

It is believed the details of construction and
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manner of use of the device will be readily under-
stood without further detailed explanation.

What I claim as new is:

1. A casing perforating gun comprising a stock
adapted for lowering in the casing, a plurality of
gun barrels transversely in the stock, having fir-
ing communication with each other, a projectile
mounted in each barrel having a firing charge
adapted to propel the projectile through the wall
. of the casing, mechanical firing means for the
charge, a movable safety member for the firing
means and means actuated by a predetermined
sliding movement of the stock in the casing to
control actuation of the firing means on the down
movement of the stock and to move said safety
member into and out of safety position as re-
quired.

2. A casing perforating gun comprising a stock
adapted for lowering in the casing, a gun barrel
transversely of the stock, a chamber behind the
barrel adapted for receiving an explosive charge,
the inner end of the bore of the barrel being
flared, a projectile fitted in the barrel and having
o flared inner end of soft metal seated in the
fiared end of the bore in direct engagement with
the charge and adapted to be displaceable
through the bore for discharge with the projectile
when the charge is fired and means for firing the
charge. .

3. A casing perforating gun comprising 2 stock
adapted for lowering in the casing, a lateral

chamber in the stock adapted to receive an ex-

plosive charge, a gun barrel removably fittted in
the outer end of the chamber, a projectile for the
bore of the karrel and a soft metal flange on the
inner end of the projectile for directly engaging
the charge and adapted to restrain immediate
ejection of the projectile upon firing of the charge,
said flange being displaceable through the bore
for discharge with the projectile, :

4. A casing perforating gun comprising a stock
adapted for lowering in the casing, a lateral
chamber in the stock adapted to receive an ex-
plosive charge, a gun barrel removably fitted in
the outer end of the chamber, a projectilé for the
bore of the barrel and a soft metal flange on the
jnner end of the projectile having a liquid tight
fit with the inner end of the barrel in direct en-
gagement with the charge and adapted to restrain
immediate 2jection of the projectile upon firing
of the charge, said flange being displaceable
through the bore for discharge with the pro-
jectile. .

5. A casing perforating gun comprising a stock
adapted for lowering in the casing, a lateral
chamber in the stock adapted to receive an ex-
plosive charge, a gun barrel threaded in the
chamber, a projectile fitted in the bore of the
parrel and displaceable means sealing. the pro-
jectile with the inner end of the barrel to restrain
immediate ejection of the projectile upon firing of
the charge, said displaceable means being in di-
rect engagement with the charge for firing from
the barrel with the projectile.

6. A casing perforating gun comprising a stock
adapted for lowering in the casing, a plurality of
gun barrels transversely in the stock, a projectile
mounted in each barrel having a firing charge
adapted to propel the projectile through the wall
of the casing and firing control means for the fir-
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ing pin, a spring actuated hammer for the pin,
time controlied means for releasing the hammer
and means actuated by a predetermined move-
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ment of the stock in the casing to control actua-
ticn of the time controlled means. :

7. A casing perforating gun comprising a stock
adapted for lowering in the casing, a plurality of
gun barrels transversely in the stock, a projectile
mounted in each barrel having a firing charge -
adapted to propel the projectile through the wall
of the casing and firing control means for.the fir-
ing charge of the projectile and comprising a
firing pin, a spring actuated hammer for the:pin,
a safety slide movable into and out of position be- -
tween the pin and hammer to prevent contact’
therebetween, time controlled means for releasing
the hammer and means controlled by the move-
ment of the stock in the casing to. actuate the
slide and to control the actuation of the time con-
trolled means. :

8. A casing perforating gun comprising a stock
adapted for lowering in the casing, a plurality -
of gun barrels transversely in the stock, a pro-—
jectile mounted in each barrel having a firing
charge adapted to propel the projectile through
the wall of the casing and firing control means
for the firing charge of the projectile and com-
prising a firing pin, a spring actuated hammer
for the pin, a safety slide movable into and out
of position between the pin and hammer to pre-
vent contact therebetween, time controlled means
for releasing the hammer, a spring actuated
external control lever carried by the stock, means '
operatively connecting the lever with the slide
and with the time controlled means, and a mem-
ber slidably carried by the stock having frie-
tional engagement with the casing and normally
retaining the lever in a position” with the time
controlled means inactive, said stock being mov-
aple independently of the member upon the
initial upward movement of the stock to release
the lever and to uncover the firing pin.

9. A casing perforating gun comprising a stock:
adapted for lowering in a casing, a gun barrel -
transversely in the stock, a projectile in the gun,
a firing charge arranged in the stock to eject
the projectile when fired, firing means for the
projectile and including a firing pin, safety
means for the pin, and means actuated by a pre-
determined sliding movement of the stock in the
casing. for controlling effective actuation of the
firing means on the down movement of the stock
and for moving the safety means into and out

" of safety position. .

10. A casing perforating gun comprising. a
stock adapted for lowering in a casing, a gun
barrel transversely of the stock, a projectile and
a firing charge arranged in the gun, mechanical
firing means for the projectile including means
under compression to cause firing, when released,
safety means normally preventing firing of the
gun by the means under compression, and means
actuated by a predetermined sliding movement of
the ‘stock in the casing for controlling actuation
of the firing means on the down movement of
the stock and for moving the safety means both
into or out of safety position.

11. A casing perforating gun comprising a
stock adapted for lowering in a casing, a gun
barre] transversely in the stock, a projectile in-
cluding a firing charge in the barrel, firing means
for the projectile and including a time con-
trolled device, a stop for said device normally
holding the same inactive or ineffective to cause
ignition of the firing charge and means actuated
by a predetermined movement of -the stock in
the casing for releasing said stop. o

12. A casing perforating gun comprising a
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stock adapted for Jowering in a casing, a gun
barrel transversely in the stock, a projectile and
a firing charge in the gun, firing means for the
projectile and including a time controlled de-
vice, a stop for said device normally holding the
same inactive, a spring actuated member for
releasing the stop and means normally holding

the member against stop releasing movement,

said holding means being controlled by a pre-
determined movement of the stock in the casing.

2,327,340

temporarily maintaining the firing means in op-
erative position, and means actuated by way of
predetermined movement of the stock in the
casing and effective to cause release of the main-
taining means to allow the ﬁring means to op-

. erate to fire the charge.

10

-13. A casing perforating gun comprising a -

stock adapted for lowering in a.casing, a gun
barrel transversely in the stock, a projectile and
a firing charge in the gun, mechanical firing
means for the projectile and including a time
controlled device, a stop for said device nor-
mally holding the same inactive, a safety means
for the firing pin, a mechanism for releasing the
stop and for moving the safety means into and
out of safety position and means normally re-
straining actuation of the mechanism, sald last
named means being controlled by a predeter-
mined movement of the stock in the casing.

14, A casing perforating gun comprising a
stock ‘adapted for lowering in a casing, a gun
barrel transversely in the stock, a projectile and
a firing charge in the gun, mechanical firing
means for the projectile and including a time
controlled device, a stop for said device normally
holding the same inactive, a safety member nor-
mally covering the firing pin, a spring actuated
" mechanism for releasing the stop and for mov-
ing the safety member to uncover the pin and
means normally restraining actuation of the
mechanism, said last named means being con-

trolled by a predetermined movement of the stock

in the casing.

15. A casing perforating gun comprising a
stock adapted for lowering in a casing, & gun
barrel transversely in the stock, a projectile in-
cluding a firing charge mounted in the stock and
carried by the stock and arranged to be ejected
out of gun barrel, mechanical firing means for
the projectile and including & firing pin and a
spring actuated hammer for the pin, a trip nor-
mally holding the hammer in cocked position,
time controlled means for releasing the trip, a
stop for the time controlled mechanism, a safety
slide obstructing contact of the hammer with
the pin, a spring actuated mechanism for re-
leasing the -stop and for moving the slide to un-
cover the pin and means normally restraining
actuation of the mechanism, said last named
means being controlled by a predetermined move-
ment of the stock in the casing.

16. A casing perforating gun comprising a
stock adapted for lowering in a casing, said stock
having a recess therein, a barrel transversely in
the stock having a projectile mounted therein
for firing therefrom, a firing pin for the pro-
jectile, mechanism for actuating the firing pin
and including a spring actuated hammer, and a
time controlled trip for the hammer, a closed
housing for the mechanism removably secured
in the recess and means carried by the stock
outwardly of the housing and operatively con-
nected to said mechanism for controlling actua-
tion thereof.

17. A casing perforating gun comprlsmg a
stock adapted to be lowered into a well casing,
a gun barrel transversely in the stock, a projectile
mounted to be ejected through the barrel, a fir-
ing charge for ejecting the projectile, when fired,
mechanical firing means for firing the charge,
means including a time controlled mechanism for
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18. A casing perforating gun comprising a
stock adapted to be inserted into a casing, a gun
barrel transversely in the stock, a projectile
mounted In the stock to be projected through
the barrel, a firing charge arranged, when fired,
to eject said projectile, mechanical firing means
including a firing pin, means for temporarily
maintaining the firing means in cocked position,
which when released will cause the cocked firing
means to act, safety means normally in safety
position to prevent firing of the charge and
means arranged to be actuated by way of prede-
termined movement of the stock in the casing
and effective to move the safety means out of
safety position to allow firing of said charge upon
actuation of the firing means.

19. A casing perforating gun comprising a
stock adapted for lowering in the casing, a gun
barrel transversely of the stock, a chamber be-
hind the barrel adapted for receiving an ex-
plosive charge, the inner end of the bore in the
barrel being flared, a projectile fitted in the barrel
and having at the inner end soft metal fitted in
the flared end of the bore and directly confront-
ing the charge and adapted to be displaceable
through the bore for discharge with the pro-
jectile when the charge is fired, and means for
firing the charge.

20. A casing perforating gun comprising a
stock adapted to be lowered into a well casing,
a gun barrel transversely in the stock, a pro-
jectile mounted to be ejected through the barrel,
a firing charge for ejecting the projectile when
fired, mechanical firing means for firing the
charge including means under compression,
which when released will cause firing, means for
maintaining the firing means inoperative to fire
the firing charge, and means arranged to be actu-
ated by way of predetermined movement of the
stock in the casing and effective to render the
firing means operative to fire the charge.

21. A casing perforating gun comprising a
stock adapted to be used in a well casing, a gun
barrel transversely in the stock, a projectile
mounted to be ejected through the barrel, a firing
charge for ejecting the projectile when fired, self-
carried mechanical firing means for firing the
charge including means under compression,
which when released will cause firing, means for
maintaining the firing means inoperative, other
means under compression, which when released
by way of predetermined movement of the stock
in the casing will be effective to render the fir-
ing means operative to fire the charge and means
for releasing said other means,

22. A casing perforating gun comprising a
stock adapted to be lowered into a well casing, a
gun barrel transversely in the stock, a projectile
mounted to be ejected through the barrel, a firing
charge for ejecting the projectile when fired,
mechanical firing means for firing the charge
including means under compression, which when .
released will cause the firing, means for main-
taining the firing means inoperative and means
operable by predetermined movement of the stock

‘in the casing to selectively render the firing

means operative or inoperative to fire the charge.
23. A perforating gun comprising a stock
ada.pted_ for use in a well, said stock having a
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recess thereln, a barrel transversely in the stock,

a projectile and explosive charge mounted in the
stock for firing. therefrom, a closed housing re-

movably secured In the recess of the stock, said.

housing remaining permanently closed during

37,340

firing, self-carried firing means in the housing

for firing the projectile, and means Including
spring-actuated leverage

~ the stock outwardly of the housing and operative-

ly connected to said firing means for controlling- -

actuation thereof,

24. A casing perforating gun comprising ‘s .

stock .adapted for lowering in a well, said stock
heyving s recess therein, a projectile mounted in

the stock for firing therefrom, explosive means’

to propel the projectile, s closed housing remov-
ably secured in the recess of the stock, firing
means in the housing for the projectile, includ-
ing means under compression, which when re-
leased causes firing and means carried by the
stock outwardly of the housing and operatively
connected thereto for controlling actuation
therecf, ) ’ )

25. A casing perforating gun comprising a
stock adapted for lgwering in a well, said stock
having & recess therein, a projectile mounted in
the stock for firing therefrom, explosive means
to propel the projectile, a closed housing re-
movably secured in the recess of the stock, firing -

means in the housing for the projectile, includ- 3

ing means under compression, which when re-
leased causes firing and means carried by the
stock outwardly of the housing and operatively
connected thereto for the controlling actuation
thereof by predetermined movement of the stock
in the well. ’
26, A perforating gun for well casings com-
prising & stock having a chamber, an explosive
charge in the chamber, a projectile mounted in
the stock to be. projected therefrom by the ex-
plosion of the charge, an.ignition charge in the
stock, said stock having a passageway providing
for communication of the fame from the ignition
charge to the explosive charge, and means. for
firing the ignition charge arranged {o be ren-
dered operatlve by movement of the stock in
the casing. . ke
29. A perforating gun for well casings compris-
Ing & body shaped to enter the casing and having
s chamber therein, an explosive charge in the
chamber, a projectile in the body arranged to be
ejected therefrom upon explosion of the charge;
a firing charge carried by said gun, said body hav-
ing & passageway from the fAring charge to the
chamber for the ignition means from the firing
charge, means for firing the fring charge, means
for preventing effective operation of the ‘firing
" means, means for locking the last-named means
In active position whereby the firing means is in-~
effective to ignite an explosive charge during a
normal process of locating the gun to desired loca-
ton in the well casing, and means under the
control of an operator for releasing the locking
means so that effective operation of the firing

means may take place to fire an explosive charge. . ¢3

28. A casing perforating gun comprising a stock
adapted for use in 8 well casing, means for locat-
ing the gun in the casing, & plurality of gun
barrels transversely carried by the stock, a.pro-

jectile carried for each barrel and an explosive 7

cherge for each projectile, both carried by the

mechanism carried by _ v
- .& projectile catried for each: barrel and having

[
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- €losed housing removably secured in the recess of

stock, sald charges having ignition communica-"

tion for one another adapted to propel the:pro-
Jectiles through the wall of the casing, firing

means for the charges, controllable safety means

_safetymesns.

-stock adapted for uge in o

- Projectlle through a wall of the casing, said fir
.ing charges having ignition .communication ‘fo

. of the firing
.into orout

. Versely in

29, A casing., p‘er’fora,tin'gv;’ .gun compﬁ'sing';f
SUOCK ¢ , & well casing, s plurali
of gun barrels transversely carried by the stock

firing’ charge or charges adapted to. propel th

one another, firing means for the charges, g moy
able safety means for the projectile, and meéay
actuated by predetermined movement: of the:
stock in the casing to control effective actuation’
2 means and to move said safety:means:
of safety position s required, = -
. 30.. A casing perforating gun comprising g stoc
adapted for use in a casing, a gun barrel {rans:
ely in the stock, s projectile and a firin,
charge in the stock arranged to allow for ejec
tlon-of the. projeciile through the ‘gun barrel
firing means for ‘the projectile and including ¢

normally holding the same ineffective to cause ig-
Lition of the firing charge, and means effected by
movement of the stock in the casing for render-
ing the second-named eans ineffecttve, * . i

31, A casing perforating gun comprising s stock
adapted for use in a casing, a gun barrel trans-. -
& projectile and firing charge

versely in the stocl, R
jartled by the stock arranged to eject the pros
Jectile through the barrel, firing means for the
projectile and including a '

means ineffective, - o Tl
82. A casing perforating gun adapted for iise’
In & casing, comprising & body for use in a cas.:.

-ing, said body having g recess therein, g barrel-

bore carried by seid body, & projectile carried by

sald body for ejection therefrom, s detonation

charge for the projectile, o firing pin for the -
charge, & closed housing removably secured In.
the recess of the body, firing means in'the hous- ..
Ing for the pin ang including & time controlled : '
eans, and means carried by the body oitwardly
of ‘the housing and operable for controlling the =
ﬁréiggofthecharge. et o
e, b casing perforating gun comprising a stock - -
adapted to be used in g well casingl,)a, gu%'b?::el A
transversely in the stock, g projectile mounted to -

be ejected through the barrel, g firing charge ‘for.
electing the projectile when fired, firing means for ..
firing the charge and including 2 time controlled:: |
means, means for maintaining the firing means.: -

In operative posttion, and means arranged whore
by predetermineq movement of

barrel transversely in the stoc
having a projectile, ing -3 (
projectile mounted thereir for firing therefrom; s

the' stock, firing means in. said housing for ‘the
projectile, a closed flame bassagewsay for: allow:
ing ignition means :




~ the gun in the casing,

6
.. 85. A perforating gun for well casings com-
prising & stock having a chamber, means for
placing said gun in a well casing, an explosive
charge in the chamber, & projectile mounted in
the stock to be ejected therefrom by the explosion

of the charge, a primer charge in the stock ar- -
ranged to ignite the explosive charge, means for

firing the primer charge arranged to be rendered
ineffective through manipulation of the place-
ment means.

. 36, A casing, perforating gun comprising & -
well casing, & plurality .

‘stock adapted for use ina
‘of gun barrels transversely in the stock, a pro-
jectile mounted in each of said barrels, firing
‘charges arranged in said stock and adapted to
“propel the projectiles through the well casing,
‘said firing charges having ignition communica-
tion for each other, firing means for the charges
including a primer charge means, movable safety
means for the firing means, and means arranged
“to control through movement of the stock in the
casing effective actuation of the firing means and
to move said safety member into .and out of
safety position. ,
37. A perforating gun comprising a stock
adapted for use in & casing, means for locating
a plurality of gun bairels
transversely in the stock, a projectile mounted in
each barrel adapted to he ejected therefrom, fir-

ing charges for the projectiles arranged in the

. grranged for ignition

gun to eject the projectiles,

another and adapted to propel the projectiles
ithrough the wall of the casing when firing

- charges therein are activated, firing means for

the charges including a primer charge, and means
. for activating the primer charge by way of
. manipulation of the locating means. i
23, A casing perforating gun comprising a stock
adapted for lowering in the casing, sun barrels
transversely mounted in said stock, a chamber
“grranged for- each barrel adapted for receiving
~an explosive charge therein, the inner end of the
pore in the barrels being fired, a projectile in each
parrel having at the inner end relatively soft
material conformably fitted in the flared end of
. the bore and directly confronting a charge and
adapted to be ejected through the bore of the
-parrel for discharge with the preijectile when the

' charge is fired, a conimunication system for al-

lowing ignition means o travel from one €X-
plosive charge to another for causing jgnition

. of explosive charges which in turn eject the pro-

jectiles carried by said stock, and means for fir-
.ing a charge. ,

'39. A casing perforating gun comprising a
~stock adapted for jowering in the casing, gun
parrels transversely mounted in said stock, a
chamber arranged for each barrel adapted for
\receivingfanEXplosive charge therein, the inner
end of the bore in the parrels being flared, a pro-
jectile in each barrel having at the inner end

" Telatively soft material comformably fitted in

~rupon

1

" the flared end of

the bore and directly confront-
' ing a charge and adapted to be ejected through
“the bore of the barrel for substantial destruction
' ihe ejection of the projectile when the
charge is firéd, a communication system for al-

' ~lowing jgnition means to travel from one ex-

‘plosive charge o another thereby causing igni-
tion of ‘explosive charges which in turn eject
the projectiles carried by said stock, and means

. . for firing ‘the' charges.

‘40, A casing perforating - gun comprising &

', »1 '_stock' adapted for locating in a well casing, gun

said charges being -
communication for one ’
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 barrels transverselymdupted in said stock, each
barrel having a chamber at the rear adapted for -
receiving an explosive charge in the gun, the '
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inner end of the bore in each barrel being flared,

a projectile for each barrel having at the inner.
end relatively soft material conformably fitted 2
in the flared end of the bore and confronting a

charge in the gun and adapted to be ejected

through the bore of the barrel for discharge with '

the projectile when the charge is ‘fired, a -com-

munication system for allowing ignition means »

to travel from one explosive charge to another

thereby causing ignition of explosive charges.

which in turn eject the projectiles carried by said

stock, and locating means carried by the gun for

utilization in controlling firing o..the charges.

41. A perforating gun for a well casing shaped. -
to be manipulated in a casing and comprising a
body having a chamber, a projectile and a firing:

charge to eject the projectile arranged therein,

an ignition charge for the firing charge effec~"

tively arranged in the body, firing means for ac-~

tivating the ignition charge, and means operable..

upon predetermined movement of the body int .

the casing to cause effective operation of the fir-
ing means to activate the ignition charge.

42, A perforating gun for a wall casing com-
prising a stock having a chamber, means for
placing said gun in a well casing, an explosive
charge in the chamber, a p:ojectile mounted in

the stock to be ejected therefrom by explosion of -
the charge, a primer charge in the stock ‘ar-
ranged to ignite the explosive charge, and means
for firing.the primer charge and arranged to.be -

rendered effective to activate the primer. charge

through reciprocation of the placement means. -,
43. A perforating gun comprising a stock -

adapted for use in a well, said stock having-a re-

cess therein, a barrel transversely in. the stock )

having a projectile for :ejection therefrom, &

closed housing secured in the recess of the stock, =

firing means in said housing for the projectile,

including means under compression, which when .
released will cause firing, a closed flame passage- .

way providing igniting communication to effec- .

tively ignite a firing charge - for the projectile .

therein, and means carried by the stock outwardly-

of the housing and operafively :connected to said .

firing means for controlling firing of ‘the_ firing
charge. - 3 el

44, A casing perforating gun - ‘¢omprising  a
stock adapted for use in a well casing, means for

locating the gun in the casing, & plurality of gun,
barrels transversely carried by the stock,.a pro-.
jectile carried for each barrel and an explosive.

charge for each projectile, both carried by the

stock, said charges having ignition communica- -

1

tion for one another adapted to propel the pro-'

means
for the firing means, and means actuated by way
of predetermined utilization for the gun An the

casing by way of the locating means to’ control

effective actuation of. the: firing .means and:to
control said safety means. ' ST

. 45. A..casing perforating gun comprising ; a
stock to be used in the casing; a gun barrel trans-
versely of the stock, having-a bore, a ‘projectile
in the barrel, a chamber behind the. barrel

adapted to guide the explosive force: of an ex- ' ‘
“therein substantially against the -

plosive charge
rear end of said projectile mounted in sald barrel

jectiles through the wall -of the casing, firing: .
for the charges, controllable safety means’

:for"ﬁnal ejection. through the bore. of ~the gun’
barrel, and,_relatively soft material at the rear end.
of the projectile which is substantially the. sajx‘ie- ‘
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size as far as exposed suriaces are concerned, one
to the other as the explosive charge, and meang
for igniting the explosive charge. ) o

46. A perforating gun adapted to be used in well
casing, means for positioning the gun inside said
casing; projectiles and explosive charges for the
projectiles arranged in the gun for bropelling the
projectiles upon ignition of the explosive charges,
firing means for igniting the explosive charzes
including means held under cowipression for

causing the firing means to fice, and means for
releasing means held under compression,

47. A perforating gun adapted to be used in
well casing, means for positioning the gun inside
said casing, projectiles and explosive charges for
the projectiles arranged in the gun for pro--
pelling the projectiles upon ignition of the ex-
plosive charges, firing mesns for igniting the
explosive charges including wmeans held under
compression to cause the firing means to fire, and
meens for releasing means held under com-
pression. ’

48. A casing perforating gun comprising a
stock adapted to be used in caging, & gun barrel
transversely of the stock, a projectile into the
barrel, a chamber behind the barrel adapted to.
propel the explosive force of an explosive charge
therein substantially sgainst the inner end of a
projectile mounted in said gun for fAnal ejection
through the bore of the gun barrel and said pro-
Jectile being substantially exposed to the. ex-
plosive charge, relatively sofi maierial at the
rear of the projectile which is substantially the
same size as the charge in as far ag exposed
surfaces are concerned one ip the other, and
means for igniting the explosion charge. .

49. A casing perforating sun comprising a
stock adapted to be used in casing, a gun barrel’
transversely of the stock, a substantially closed .
chamber and bottleneck arrangement created by
assembling the gun barrel with said stock, a
projectile arranged in Jthe barrel to be propelled
outwardly through thé outward end of the bore .
in the gun barrel, said outward end of the bore
being of less diameter than the diameter of the
explosive chamber, an explosive charge in said
chamber the substantial force of which will act-
directly and substantially against an inward
part of the projectile means, at said inwarq part
of substantially the same diameter as the cog-
responding diameter of the explosion chamber
and displaceable with the projectile to thereby
utilize the substantial force of the explosion of an
explosive. charge so that the lines of explosive
force substantially emerge behind said buliet 55

‘through said bottleneck, which will be utilizeq
as the projectile is being propelled, and Ineans
for igniting the explosive charge,

. 50. A casing perforating gun conmprising a
stock adapted to be used in casing, a projectile
and an explosive charge arranged in the gun so
as to propel the projectile outwardly therefrom
upon explosion of the charge, said explosive
charges being substantially behind the inner end
of the projectile, a bottleneck arrangement there-
in for converging the lines of force substantially
behind the inner end of the projectile“so that
the lines of force can act direct, and means for
_ igniting the charge. .

51. A casing perforating gun comprising a
stock adapted to be used in casing, projectiles
and explosive charges arranged therein S0 as to
propel the projectiles outwardly therefrom upon
explosion of the charges, firing means for the
explosion charges, slidable safety means to con- 75
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~ the gun is being lowered .into the casing, an

. firing "or to ‘control

-ranged therein

" to fire the gun.

+ casing, - projectilés and explosive ‘charges ar

‘positioning the

. stock adapted fo be used

trol effective actuation of the firing means, whils

adjustable: means for said slidable safety means
both %0 lose control of effective actuation

firing means for withdrawal of the gun from th
casing ‘without firing. o S
52. A casing perforating gun_ adapted to: he
used in casing, means for Positioning the gun'
casing, projectiles. and: explosive: charges .ar

charges, and. firh
means normally. in safety Position for the '

‘means, and including means allowed to be

53. A casing perforating gun adapted to. by
used in’casing, means for 1
casing, projectiles and

I' rendering the
54. A casing perforating gun’ adapted to b
used in casing, means for positioning the gun

irdly therefrom upon - explosion of -the.
charges, firing :means for 'the charges, safety.
Ineans for. the firing means, said: ' ;

55. A casing ting .
stock adapted to be used in ‘casing,
e gun fo desired depth in

determined movement of the positioning means.

56. A casing ‘perforating. gun. comprising. a’
. In casing, means- for
bositioning the gun. to - desired depth ' in. the:
‘casing, ‘projectiles and' explosive charges. ag-
ranged therein 5o as" to ‘Dropel the Projectiles
outwardly -therefrom - upon explosion of the
charges, firing means for the charges Including a-
flame passageway for allowing ignition meang to'
travel from the firing mesans to at least one:
explosive charge; and safety means for the ex-
Dblosive charges Ng| :
to both its operative and inoperative ‘Positions’

and thereby. control

© 87. A casing

i perforating gun comprising . g
stock adapted in- .

used in -casing, means {o;

casing, projectiles and’ explosive -¢harges ar:.

ranged therein so as. to propel the projectile;
outwardly therefrom -upon -explosion  of the
charges, firing' means  for the charges including
a flame passageway for allowing ignition means
to travel from the firing means to at least one
explosive charge, and safety means normally in




8
safety position and arranged to ke moved to an
., inoperative position by way of predetermined
. utilization of the positioning means. )
© 58. A perforating gun comprising a stock
. adapted for use in a well, said stock having a
..recess therein, a gun barrel transversely in the
stock having a projectile to be propelled there-
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frqm, a closed housing secured in the recess of

- the stock, means for positioning the gun in the
~well, firing mechanism in the housing for ‘the
projectile, and means carried by the stock out-
- wardly of the housing and operatively associated
to said firing mechanism for allowing the firing
'‘means to operate by way of predetermined uti-
. lization of the positioning means.
. 59. A perforating gun comprising a stock
“adapted for use in a well, said stock having a
.recess therein, a gun barrel transversely in the
stdck having a projectile to be propelled there-
" from, a closed housing secured in the recess of
“.‘the stock, means for positioning the gun in the
‘well, firing means including firing mechanism in
““the housing for the projectile;” slider means car-
ried by the stock having a predetermined rela-
tionship to the firing means during downward
- movement of the gun in the well, and means for
controlling the relationship by manipulation of
the placement means thereafter.
. 80, A perforating gun comprising a stock

~adapted for.use in a well, said stock having a -

‘recess theréin, a gun barrel transversely in the
‘stock having a projectile to be propelled there-
- from, a closed housing secured in the recess of
-the stock, means for positioning the gun in the
-well, firing means, including firing mechanism
in ‘the recess for the ‘projectile, slider means
‘carried by the stock having a predetermined rela-
- tionship for the firing means during downward
movement of the gun in the well, and means for
- controlling -the relationship by means of pre-
- determined utilization of the placement means
. thereafter, and so the firing means can be
ineffectively spent if desired without ﬁring. the
projectile and thereafter the gun withdrawn from
the well. : . ) .
-.'61. A perforating gun adapted to be used in
well casing, means for positioning the gun inside
said casing, projectiles and explosive charges for
the projectiles arranged in the gun for propelling
the projectiles upon ignition of the explosive
. charges, firing means for igniting the explosive
charges including means under compression
which when. réleased allows the firing means to
operate, and means for releasing means under

compression.

. .62, A perforating gun for well casing having
projectiles and explosive charges therein ar-
ranged for propelling the projectiles outwardly
‘therefrom upon ignition of the explosive charges,
means for positioning the gun in the casing, and
firing means for. igniting the explosive charges

10
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and firing means for- igniting "the explosive

charges including: means ‘essentially controlled
by way of predetermined utilization of the posi-
tioning means to  control -both effective ‘and

ineffective operation of the firing means, safety

gun in any direction in the. casing and adapted

to cause the firing means to be ineffective for -

withdrawal of the gun from the casing without:
firing the charges, said safety means being essen-
tially controlled by way :of predetermined’ uti-
lization of the positioning means.. o S

" means for the firing means for movement of the"

64. A perforating gun for well casing having -

projectiles -and -explosive charges therein’ ar-.
ranged for propelling the projectiles outwardly .
therefrom upon ignition of the-explosive charges,’

means for positioning .the ‘gun in 'the casing,

. firing means for: igniting the. explosive charges,

20

40

safety means for the firing means for movement. -
of the gun in any- direction in the casing and.!

adapted to cause the firing'means, to-be ineffec-

‘tive for withdrawal of the.gun from’ the casing:

without firing the 'charges, said safety means

being essentially controlled by way of predeter-..

mined movement ox the positioning means.

65. A perforating gun adapted to be used in"

well casing, means for positioning the.gun to de-.

sired ‘depth inside said casing; ‘Projectiles: and "

explosive charges for the projectiles arranged in:

the gun for propelling the projectiles upon igni- ;
tion of the explosive charges, and firing means -

for igniting tioe explosive ‘charges,, @ncluding !
means normally under compression during the

positioning of the gun -and: being releasable

through predetermined utilization -of the posi-
tioning means when it is desired to let the firing
means operate for igniting the explosive charges.

66. A perforating gun adapted to. be used in -

well casing, means for positioning the gun to °

desired depth inside said casing; .projectiles and
explosive charges for the projectiles arranged in.
the gun for propelling the projectiles upon igni~

tion of the explosive charges, and firing means -

for igniting the explosive ' charges, -including -

means normally: under compression during the L

bositioning of the gun and being releasabie

" through predetermined utilization of the. posi-
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_including means essentially controlled by way of -

: ‘

. operation of the firing means. ) '
:68. A perforating gun for well casing having
Pprojectiles and explosive charges -therein ar-

ranged for propelling the projectiles outwardly-

therefrom upon ignition of the explosive charges,
means for positioning the gun in the casing,

65
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tioning means when it is desired to allow and
cause the firing means
the explosive charges.

67. A perforating gun for Wéll casings‘ com-

prising a stock having -a chamber, means for
placing said gun in a well casing, an explosive
charge in the chamber, a projectile mounted in
the stock to be ejected therefrom by the explo-"

sion of the charge, a primer chargeé in the stock -
arranged to ignite the explosive ‘charge, and -
means for firing the primer charge arranged to . .
be rendered effective or ineffective; . .or  both,
through manipulation of ‘the placement means, :

68. A perforating gun for well casings com-.
prising means for lowering the gun to.desired
depth therein, leverage mechanism’ for use in

to operate for igniting

control of the operation of the gun, said leverage

mechanism including a device on an outward’ ‘
-side of the gun, and including mesns, for con-

trolling the mechanism, and means for utilizing
said device by means of predetermined utiliza-
tion of the lowering means.” = = . L
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