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1

This inventlon relates genera.lly to gun perfo-

rators for perforating well casing and the like,

and is directed particularly to an improved sys-
tem and apparatus for, firing such guns.

A general object of this invention is.to provide 5

an improved firing system for gun perforators.
Another object is to provide a firing system for

gun perforators wherein a cartridge containing

‘an explosive charge is positioned in front of each

bullet, and each explosive charge is individually‘ 10

ignited electrically.

A still further object is to provide a novel car-
tridge adapted to be inserted into the muzzle of
the gun bore of a gun perforator.

A still further object is to provide a firing sys- 1§

tem for gun perforators which is of simple and
economical construction and which can be read-
ily assembled in a multi-shot gun perforator.
The manner in which the foregoing and other
objects are attained will be apparent from the
following detailed description of one embodiment
and several modifications thereof, reference: be-
ing had to-the accompanying drawings wherein:
-~ Pig. 1'is a view, partly-in elevation-and partly

" in longitudinal section, of the upper portion of a g5

gun perforator embodying the invention; .. -
Fig. 2 is an enlarged transverse sectional view
taken substantially on line II—II of Fig. 1; and
Figs. 3,4 and 5 are views similar to:Fig. 2 show-"
ing modified forms of the invention. . ..
Referring to Fig. 1 of the drawings; a preferred
embodiment of the gun  perforator: comprises
generally a body [ of. tubular construction in
which are formed a vertically spaced series of
laterally directed apertures 2 adapted to receive

gun chambers 3. The apertures 2 are preferably 39

arranged in angularly offset relation to each

other, and as herein shown, adjacent sockets are

disposed at right angles to each other. |
A cable head 4 is attached to the upper end of

the body { in any suitable manner, such, for ex- ‘40

ample, as by cap screws. 5. countersunk in re-
cesses in the head. "An axially extending socket
6 is provided in the head for the reception of a
sleeve member T attached to the lower end of a

cable 8, the sleeve niember 1 being releasably re- 45

tained in the socket by ‘means such as .8 sna.p
ring 8. "

The cable 8, in addition to its function of sup-
porting the gun while. in use, also .contains an

insulated conductor for transmitting . electric 50

current to the gun firing mechanism. An elec-

trode 10 is attached to the cable and extends into /"

an insulated socket {1 in the head 4 to contact /
an insulated conductor pin 12 in the head, the

head of the pin |z forming a blnding post to. 55

30
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2
which is connected the upper end of a flexible,
insulated conductor cord §3. The construction
of the cable head and the.electrical connection
Just described is described in the copending ap-
plication. of Raymond D. Elliott, Serial No.

..558,581, filed October-13, 1944.

:iThe conductor cord {3 is preferably wrapped
‘helically around the gun body f so as to pass
over the muzzle ends of the gun chambers 3, and
the gun body is preferably provided with a helical
groove fa to accommodate the cord:

Referring now to the gun chambers 3 and

‘ their mounting in the apertures 2 in the gun

body {, it will be observed that each chamber is
supported at opposite ends thereof in seats
formed in the walls of the body, the aperture 2
supporting the forward end of the chamber, and
the rearward end being supported:by a seat 4.
Rearward recoil movement of the chamber. is

oo limited by the frusto-conical seat 15 at the base

of the seat i4. 'The chamber is releasably re-
tained in its socket in the body by a snap ring
{6 engaging an interial groove in the wall of the
aperture 2 and abutting .a shoulder (7 formed
on the chamber. If desired; the chamber may be
loosely mounted in the socket to permit limited
recoil movément thereof between engagement of

~-the shoulder IT with the snap ring 16 and en-

gagement of the rearward end of the chamber:
with the seat 15.  An opening 18 may also be
provided in the body { at the rear of the chamber
to admit well fluid into the narrow clearance
space between the chamber and the seat 15, and
thus  effect . a fluid recoil snubbing -action to
cushion the impact of the chamber against the
body when: the bullet is discharged. The con-
struction of the chamber and its mounting in

. the body are described and claimed-in the co-

pending application of Raymond D. Elliott, Serial
No. 527,110, filed March 18, 1944, now Patent No.
2,402,153, granted June 18, 1946.

Each gun chamber 3 is bored axially from the
front end to a point spaced from the rear end
to provide the usual gun bore 28 for receiving
a bullet 2{ .and a propellent powder charge: 22.
A disk or washer 23 of lead or.other suitable
plastic sealing material may, if desired, be inter-

. posed between the rear end of the bullet and the

powder charge. :
It will be partlcularly noted tha.t there is no

.primer or explosion Initiator directly associated

/. with the propellent powder charge 22 to initiate
the explosion by ignition, as is customary in gun
perforators.. Instead, I prefer to explode the
charge 22 by the detonation of a charge of ex-
plbsive in front of the bullet, in the manner
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taught in the aforementioned copending appli-
cation ‘Serial No. 558,581, 'As set forth: therein,
this method of exploding the propellent’ charge
causes .a more rapid rate of combustion of the
powder charge into gases, and producing an ef-
fect: which is ‘more akin to detonation than to
explosion. In: this ‘manner, a higher muzzle
velocity of -the bullet is attained. T
Referring to Fig.'1 of the drawing; explosion

of the propellent charge 22 is effected by detona-

tion of an electrically. fired cartridge, generally

designated 25, which is inserted into the muzzle:

of the bore 20. The cartridge may assume vari-
ous forms, specific examples of which are shown

" in-Pigs. 2 to 5.

In the form shown in Fig. 2, the cartridge com-
prises a thin metallic cup-shaped case 26 of
brass or other suitable material, which fits snugly
in the gun bore and the outer end of which is
provided with a flanged-head 27 at its outer end

.-adapted to seat against a shoulder formed by a-

counterbore 29 at the muzzle end of the gun bore

10

their outer ends. It is, however, feasible to sub-
Ject the gun bore and therefore the bullet as
well  as propelling charge to the hydrostatic
pressure.. This is accomplished by the arrange-
ment shown in Fig. 4. ‘Here the cartridge 41 is-
in the form of a sealed. capsule capable of with-

- standing : the : crushing force of the Hquid in

which the gun perforator may be immersed; and
as in the previous constructions the cartridge
41 contains an explosive charge 3f and a fillament
30 grounded: at one end. The other end is con-

- nected directly. to the lateral lead 13¢ which ex-

15

tends into the capsule through a suitably sealed
and  insulated opening. - Contact and spacer
springs 42 provide a grounded electrical contact
between the: cartridge 41 and the walls of the

" gun:bore as well as spaces the cartridge, so that

20

120, 'The case 26 may be molded or otherwise se- .

cured- by its head 27 to.the conductor cord 13
which," in"this-construction, includes g sheath
13a and a conductor 13b. If it is desired to ar-
range the cartridges for-series ‘connection,; the
conductor 13b is broken at intervals and the ends
thus'formed ‘directed into ;the case 26 through
small openings: in' the head 21. 'The conductor

.-ends within the case are suitably connected by a

. filament 30 and the case filled with an explosive
charge ‘31, preferably a high . explosive -of ‘the
- detonating type adapted to be'ignited by the fila-
ment. A cap 32 may close the inner end of the

case.’ To minimize the possibility of shorting the.
filament, the interior of the case 26 may be coated

with a thin layer: of lacquer- or other suitable
material, not shown. . : = :
-.'The head 27 of the'case 26 has sufficient thick-
ness. to withstand the external fluid pressures,
and may. be ‘convexed outwardly ‘to increase: its
strength.  The conductor cord may have molded
plug portions 33 adapted to fill the counterbores
29 and form fluid seals for the cases 26.

“In the embodiment shown in Pig. 3, a cartridge
35 is employed.: This cartridge is in the foim of
n externally. threaded sealed capsule contain-
ing as in the first construction,  an' explosive
charge 31 and a filament 30. In this construc-
tion; one end of the filament is grounded:-to a
wall of the capsule while the other is connected
to an insulated terminal 36 provided in one end
of the.capsule, . ‘ o

The capsule is adapted to screwthread into a
- mating socket member 37
bore20. ' The socket-is

~end . 38 :adapted to fit .the counterbore 29 and

strong ‘enough to withstand external fluid pres-

fitting within the gun
provided with a flanged -

25

30

--socket. members may

35

- cupped at its outer

-eral leads

such well fluids as may enter the gun bore can.
How between the cartridge and bullet, A sealing
plug . 43 of rubber or other suitable ‘material
covers :the -bullet. ' Thé plug 43 s preferably
end to form sealing lips 44,
Because of the different mode of sealing,: the
counterbore 28 may be omitted. - :
In the modification illustrated in Fig. 5, a.
cartridge 51 is provided -which is similar to.the
cartridge 81 but is threaded to fit a socket mem-
ber: 52, 'The socket member 52 may be formed
of rubber or the like and is provided with a closed
concave outer end adapted to form a slidable
Sealing * connection in the gun bore 28. The .
be molded: integrally with
13 forming ends for the lat-
{3c. - 'With this arrangement the Iat-
are made sufficiently Iong to permit
rearward movement of the sockets 52 into the:
gun bores, the excess length of lead being colled

the conductor cord
eral leads

. in the outer end of the bore as shown in Pig. 5.

40

45

50

55

.sures. - A suitable sealing element 384 or sealing ;

material is employed to seal the external flange
. Of the end 37:in place. A terminal element 38 is
* provided in the flanged end 38 for engagement by
./the terminal 36.  The terminal element is con-
nected to a lateral lead 3¢ from the conductor

13. . In this construction conductor 13b.1s con.:

tinuous and the several filaments are connected
in parallel'as each forms'a grounding connection
from the conductor 136 to the gun body.. -

Although ‘the conductor cord 13 is show‘n‘ as’

passing over.the muzzle ends of the gun cham-
bers, it is of course feasible to place the conductor
cord at one side of the gun chambers and merely
:increase the lengths of the lateral leads f3c. ‘
In the foregoing constructions, the gun bores

are.isolated: from external pressure by seals at 70

60

65

" factors, to wit:

70

‘ment or by

The socket member 52 is provided with a ter-
minal 53 which engages a terminal 54 pbrovided in
an end wall of the cartridge 51 and to which one
end of the filament 3{ is connected. The other
end -of the filament 31 is grounded to the car-
tridge and the cartridge is grounded to the walls
of the gun bore 20 by s spring clip 55 provided at

-the inner end of the cartridge.: The spring clip

may also serve as a reinforcing to prevent crush-
ing. of the cartridge when : forced : against the
bullet by fluid pressure before firing. . -

In the operation of the gun: perforator, it is
lowered. into the bore hole tg the desired eleva-
tion ‘while ‘suspended iromthe cable 8, where-
upon a-circuit is established from & source of -
electric current through the conductor embedded
In the cable 8, the electrodes 18 and {2, the con-
ductor 13 and the branch leads to each of the
flaments 31 to. detonate the explosive: charges
in front of ‘the bullets. The resulting concussion
forces ‘the bullets rearwardly in the gun bores
with “sufficient force to explode the propellent
charges 22 and thus. discharge the bullets from
the bores. This method of exploding: the pro-
pellent charges results in g substantially higher:
muzzle velocity of the bullets than is the case :
when the charges are ignited by a. heated fila-
the flame from a primer cap.’ The
attalnment- of ‘s higher muzzle - velocity ‘Is be-. .
Heved. to be ‘due to a. combination of several

(1) The ‘explosion of the  propellent charge
Is in the nature of a detonation, characterizeq:
by a faster rate of combustion than that which |

“occurs when it is exploded by ignition.

(2) The pressure wave prodiiced by the deto- .
nation of the :explosive charge in front of the
bullet momentarily retards the outward move-
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8
ment of the bullet, allowing the pressure behind
the bullet to increase to a high magnitude before
the bullet starts to move.

(3) As the bullet is discharged, the space in
front of the bullet is filled with gas from the ex-
plosion of the charge in front of the bullet, in-
stead of being filled with liquid as in the usual
case, and hence the resistance to movement of
the bullet is greatly reduced.

Aside from the advantages of the hereln-de-

10

scribed gun perforator from the standpoint of -

effectiveness in perforating casing, it possesses
other desirable features. It is of simple con-
struction and hence comparatively inexpensive
to manufacture. The novel firing system facili-
tates assembly of the gun; both in the shop and
when reloading at the site of operation.  The
conductor 13 with its branch leads and cartridges
26, etc., may be nmiade up as units and tested elec-
trically and for fluid leakage before being ap-
plied to the gun.

‘While I have shown the novel firing system as
applied to a gun perforator embodying remov-
able and replaceable gun chambers, it will be
obvious that it is equally applicable to a gun
perforator wherein the gun bores are formed di-
rectly in the gun body, as in the aforementioned

. copending . application of Raymond D. Elliott,
" Serial No. 558,581, It will also be apparent that
the explosive means in front of the bullets may
assume other forms than those depicted, and
hence the invention is not limited to the specific
embodiments shown and described, but. is of the
full scope of the appended claims. .

I claim: ‘

1. In a gun perforator, a gun body structure
defining a gun bore; a bullet in said gun bore;

propellent explosive means rearwardly of said
bullet; sealing means in said gun bore in front
of sald bullet; and a fluid-tight cartridge in
said bore in front of said sealing means, sald car«
tridee containing an explosive charge and an
electric ignition means therefor.

2. A gun perforator comprising: a gun body
having a gun bore therein; a propelling charge
and bullet in said gun bore; a sealing means for
the muzzle end of said gun bore; a threaded
socket member extending into said gun bore from

" said sealing means; an ignition cartridge threaded

15

30

into said socket member and containing an ex-
plosive charge and an electric ignition means
therefor; and-a conductor means entering the.
muzzle end of said gun bore and including con=-
tact terminals in said socket member and said
cartridge for supplying electric current to said
ignition means.

3. A construction as set forth in claim 2
wherein said gun bore is counter-bored at its
muzzle end and said socket member includes a
shoulder fitting said counter bore to restrain the
socket member against inward movement.

4. A construction as set forth in claim 2
wherein said sealing means and socket member
are an integral unit slidable in said gun bore and
said . cartridge includes a grounding contact
forming a reinforcing for supporting said car-
tridge on the outer end of said bullet when said
gun body is submerged.

ALLEN E. HAMBLY.

‘No references cited.




