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5 Claims.
1

This invention relates to new and useful
improvements in gun perforators adapted to be
lowered within a well bore, and controllably actu-
ated to perforate casings set within the bore.

Gun perforators must be of rugged construction
to withstand extreme pressures at depths where
used within wells, and also to withstand the reac-
tion incident to perforating operations. At the
same time such devices must be readily control-
lable and positive in action so that perforating
will take place with a high degree of certainty,
and premature explosions which endanger both
life and property will be avoided. It is also im-
portant that the construction and operation of
a perforator be as simple as possible to minimize
cost and upkeep, and also to enhance the rugged-
ness that is necessary for satisfactory and safe
operation. ’

The primary object of the present invention is
to provide an improved gun perforator that is
simple and inexpensive to construct and main-
tain, and also that is positive in operation where-
by the hazards incident {o its use are minimized.

Another object is to provide a gun perforator
in which an electric current is utilized to fire the
. explosive charges, but in which the electrical
wiring for this purpose is extremely simple.

Still another object is to provide a gun per-
forator which may be constructed in any desired
length without affecting its operating character-
istics and efficiency.

A further object is to provide a device of the
class described that is easily dismantled and re-
paired or recharged for further operations.

It is also an object to provide a device which

‘ may be rapidly operated so that shooting time is °

minimized.

Still another object is to provide a perforator
in which a stationary contact is provided for each
gun assembly mounted within the body of the
device.

The invention contemplates the use of a travel-
ing contactor to suceessively engage the station-
ary contacts to close an electric circuit and there-
by set off the respective charges.

Another object is to provide a mechanism
whereby the traveling contactor is operable to
repeatedly traverse its path to engage the sta-
tionary contacts. .

Another and more specific object of the inven-
tion is to provide a gun perforator having a longi-~
tudinal passage in which the traveling contactor
moves, and means within the gun for moving the
contactor within such passage.

The foregoing together with other objects and
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advantages will be more fully apparent from the
following description considered in connection
with the accompanying drawings in which:

Fig. 1 is a vertical sectional view through one
embodiment of the invention, such view being
taken on line {1 in Fig. 3;

Fig. 2 is a sectional view taken on line 2—2 in
Fig. 1;

Fig. 3 is a horizontal sectional view, the upper
and lower portions thereof being taken respec-
tively through a gun assembly and a contactor
assembly of the device;

PFig. 4 is a view similar to that shown in Fig. 1,
but illustrating an alternative embodiment of the
actuating mechanism;

Fig. 5 is a sectional view taken on line 5—5 in
Fig. 4;

Fig. 6 is a horizontal sectional view similar to
that of Fig. 3 but showing structural details of
the alternate embodiment, the upper and lower
portions of the view being taken respectively
through a gun assembly and the contactor assem-
bly of such embodiment.

The embodiment shown in Figs. 1, 2 and 8 of
the drawings comprises a housing | within which
is located a power or driving unit 2 operably con-
nected through gears 3 to a spindle 4 within the
passage 5 which extends longitudinally of the
body 6 and at one side of the axis of the body as
best seen in Fig. 3. The body 6 is threadedly con-
nected to the housing 1 at 1, and the bore 5 there-
in extends throughout the length of the body, and
is closed at its lower end by plug 8. It is contem-
plated that the body 6 shall be of any desired
length and that the device will operate with equal
facility whether the body be short or long, and
whether few or numerous shots are to be fired
from within the body is a manner that will more
fully appear.

The motor 2 is mounted upon a bracket {0
within the housing 1, and is supplied with elec-
trical energy through a plurality of conductors or
through a single conductor {i and a grounded
conductor 12 when the body is used as a return.
line. The armature shaft 13 is attached to
pinion 14 meshing with gear 15 fixed upon the
upper end of the spindle 4. This spindle is jour-
naled in an insulating bushing {6 at the upper
end of the passage 5, and is similarly journaled
at its lower end in an insulating bushing 17 fitted
within a recess in the inner end of the plug 8.

The spindle 4 comprises an element of an elec-
tric circuit which includes the conductor 20, in-
terconnecting conductor I, and the contact 21
mounted upon bracket 22 to engage the upper




2,640,184

3

end of the spindie §. The gear 15 is insulated
from the spindle & in a suitable manner or, if
desired, the entire gear may be made of an insu-
lating material.

Reversing threads 25 are provided upon & por-
tlon of the surface of the spindle 4, and such
threads receive the follower 26 which comprises
an element of the contactor 27. An ear 28 on
the contactor extends into a groove 2% in the

wall of the passage § to restrain the contactor 16
from rotation. It is to be understood that suit-

able means-such as insulation.30 on. the ear 28

~ will be provided to prevent electrical engagement

of the contactor with the body 6.
. At selected poinis along the body & there are

this embodiment are identifled by like referencé -
characters.

The motor 2 of the previously described em-
bediment is replaced by a solenoid 2’ which is

supplied by impulses of current through the con-

ductor 1} having the terminal 12 thereof ground-
ed to the housing f. A plunger 58 is mounted to
move within the solenoid 2’, and has its lower”

- end pivotally- coninected. at.. 51 to a lever 52 of

1

provided openings 39 which extend inwardly to~ -
the passage §, and whichare of a size-and shape - -

to receive the contact assembly 3{. This assem-
bly includes an insulating plug 32 into which
the contact pin 33 is secured. . This pin extends

inwardly, and the tip thereof protrudes into the .. .

passage 5 a sufficient distance that contact is

© made with the contactor 27 as_the latter moves °

axially of the passage.

Radial bores 35 are provided m the body § to
receive the gun assembly 36 which includes the
barrel 31 secured within the body 6 by means of
the threads 38 to provide removabxhty of the
assembly.

The gun is loaded by p051tiomng a quantity of
explosive 40 in the bottom of the barrel 37 to-

" gether with a filament 41 which has electrical
contact with the barrel and also with the pro-
jectile 42 superposed upon the charge. An elec-

trical connection 43 is also made between the :

projectile 42 and the contact pin 33 so that an
electric circuit will be completed from the spin-
dle 4 throughout the contactor 27, the pin 33 and
the conductor 43 to the gun 36 and thence to the
body 6 which serves as a ground.

In describing the operation of the device it will
be assumed that each of the gun assemblies 36
is provided with a suitable projectile 42, and that
the electrical connection 43 hetween the projec-
tile and the pin 33 of the associated contaet as-
sembly is completed. It is to be understood that
suitable passages or grooves will be provided so
that the conductors 43 will not extend beyond
the surface of the body 6.

When the perforator is lowered to a desired
level within a casing to be perforated, electrical
energy is supplied to the motor 2 to drive the
spindle 4 whereupon the contactor 27 is caused
to move axiaily of the passage §. During such
movement the contactor successively engages the
inwardly projecting ends of the pins 33 whereby
an electric circuit is completed through the fila-
ment 41 in the respective charges of explosive
" §0. In this menner the gun assemblies will be
fired and the projectiles 42 will be successively
driven outwardly through the surrounding cas-
ing and hence the desired perforations in the
casing are formed.

If for any reason one or more of the gun as-
semblies fails to respond to the current supplied
thereto, or there should be faiiure of contact
between the contactor 21 and the pin 33, the
motor 2 will be operated a sufficient time that
the contactor reaches its limit of travel where-
upon its direction of travel is reversed, and the
contactor moves to again make contact in suc-
cession with the inner ends of the pins 33. _

The embodiment of the invention as shown in
Figs. 4, 5 and 6 operates in & manner similar to
the preceding description, and similar parts of

25

10

40

45

-60

55

60

45

70

76

which the opposite end is attached inrohgh-a-- ..
" pin ‘and ‘slot-connection- 53 to the_ rod. or bar 54

which extends axially of .the_passage § within

“'the body: 6.~ This.rod.is.guided at its upper end

by means of an insulating-guide plate 55 overly-
ing the upper end of the passage 5.
The-rod:54-is -constantly urged upwardly by

-means -of -a spring §6 which engages a collar 58

on the rod §4 located within insulating cup 67 in

- & -recess in the plug. 8’ at. the lower end of the
20 -

body 8. .

~ The rod 54 is of rectangular cross section and
has g plurality of notches 68 upon its side sur-
faces.  Such noiches are engageable by dogs 61
pivotally mounted within the movable contactor
21’. This contactor glso carries a pair of movable
pins 62 which, together with stationary pins 62
at the upper and lower ends of the bore 5, cooper-
ate and effect a reversal in the direction of travel

~of the contactor.

As the rod 54 is moved upwardly by the com-
pression spring 56, the respective parts of the
actuating mechanism normally assume the posi-
tion indicated in dotted outline in Fig, 5. If,
however, an impulse of electrical current is sup-
plied through the conductor 1§ to the solenoid 2’,
the plunger 50 moves upwardly while the rod 54
is forced downwardly against the compression of
the spring 56. During such movement of the bar
54 the operating dog 61 on the contactor 27’ rides
upon the surface of the rod and enters the next
adjacent notch 60 in the rod. When the solenoid
2’ is de-energized the rod 54 then moves upwardly
under the influence of the spring 56. It seems
apparent that by successive operations of the
mechanism as just described, the contactor 21’
moves to engage the respective contact pins 33
whereby the associated guns are operated.

As the moving contactor approaches its upper
limit of travel the upper pin 63 engages the
tapered surface 65 of the inactive dog 61 and
forces such dog inwardly. This causes the asso-
ciated pin 62 fo move downwardly so that this
dog is in operating position. At the same time
the pin 62 engages the guide plate 55 and moves
the other dog 6l to inoperative position. For
this reason the upward movement of the con-
tactor 27’ is terminated and succeeding move-
ments of the rod 54 cause the contactor to travel
in the opposite direction. Such reversed move-
ment serves to send electrical impulses through
those guns which were not fired during upward
movement of the contactor.

Broadly the invention comprehends a gun per-
forator which is. inexpensive fo construct and
maintain, and which is positive in action so that
premature explosion of any of the gun elements
thereof is avoided.

What is claimed is:

1. A gun perforator comprising a body, a plu-
rality of radially and longitudinally displaced gun
barrels therein, an electric firing device in said
body for each of said barrels, a motor, a spindle
connected thereto for movement thereby, and
means operable by said spindle to energize said

devices in sequence, the movement of said means
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being automatically reversible on said spindle, as
said energizing means reaches the end of travel
along the spindle, to re-energize such of said firing
devices which have not been fired.

2. A gun perforator comprising a body, a plu-
rality of radially and longitudinally displaced gun
barrels therein, an electric firing device in said
body for each of said barrels, a motor, a spindle
connected thereto for movement thereby, and
means operable by said spindle to energize said
devices in sequence, said spindle having reversing
threads thereon, and means on said first men-
tioned means for engagement with said threads
whereby said first means is movable repeatedly
.along the spindle by unidirectional rotation
: thereof.

3. A gun perforator comprising a body, a plu-

rality of radially and longitudinally displaced gun
‘barrels therein, an electric firing device in said
body for each of said barrels, a motor, a spindle
connected thereto for movement thereby, and
means operable by said spindle to energize said
devices in sequence, said spindle and means hav-
{ing a stepped ratchet engagement.
4. A gun perforator comprising a body, 8 plu-
rality of radially and longitudinally displaced gun
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barrels therein, an electric firing device in said "

body for each of said barrels, a motor, a spindle

connected thereto for movement thereby, and
means operable by said spindle to energize said
devices in sequence, said spindle and means hav- -
ing a stepped ratchet engagement which is re-
versible to reenergize each firing device which has
not been fired. _

5. A gun perforator including, a body, a plu-
rality of radially and longitudinally displaced gun
assemblies therein, a bore in said body, a con-
tactor mounted to move axially of the bore, con-
tacts electrically connected to said assemblies
each having a terminal engageable by said con-
tactor, means for driving said contactor within
the bore, and means automatically operable by &
spindle at the ends of travel of said first means
to reverse the direction of movement of the con-
tactor within the bore. T
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