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UNITED STATES

PATENT OFFICE.

EDWIN R. GRAHAM,

OF BAKERSFIELD, CALIFORNIA.

MACHINE FOR PERFORATING PIPES.

SPECIFIGATION_-forming part of Letters Patent No. 708,763, dated September 9, 190.

Application filed January 7, 1902, Serial No. 88,758,

(No model)

To all whom it may CONCOrI:
Be it known that I, EDWIN R GRAHAM, a

- ¢itizen of the United Stanes residing at Ba,k—

IO
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showinga modlﬁeatlon

ersfield, county of Kern, Sbate of California,
have invented an Improvement in Machmes
for Perforating Pipes; and I hereby declare
the following to be a full clear, and exact de-
scription of bhe same.

My invention relates to 1mprovemeuts in
devices for perforating pipe, and is designed
particularly for perforating the casing of oil,
oas, and like wells. - Itis frequently deswable
1:0 perfomte a casing at one or more points
above the bottom of the well in order to let in
the surrounding oil or water, whieh is .a,ftel-
ward removed by the pumps.

My invention consists, essentially, of a se-
ries of radially-disposed punches or knives, a
spreader or mandrel by which the punches
are driven outwardly against and through the

~casing, meaus for suspeudmcr the parts a,t any

desired point in the well, and means for re-
tracting the punches and ‘mandrel.

It comprises details which will be more
fully set forth hereinafter, having reference
to the accompanying drawmgs, in which—

Figure 1 is a longitudinal section through
the machine. Fig. 2 is a view of the upper
cross-head. FKig. '3 is a similar view of the
lower head. Fig. 4 is a longitudinal section
Fig.5is an end view
of the bloek which contams the punches.
Figs. 6 and 7 show different styles of punches.

| Fig. 8 shows still another modification.
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In Fig. 1, A represents the ordinary casing |

of a well. A pipe or tube 2, consisting of a

series of eon;]omed sections, is let into the cas-
ing and carries and is a part of the perforat-

ing mechanism. .The lower end of this tube
18 formed with an enlarged section 3, in which
a mandrel or tapered qprea,der 4is adapted to
operate. This mandre!l is secured to a rod 5,

slidable within the plpe 2, which rod extends
to the surface, where it may be engaged and
turned when desired and as will be pointed
out later. At a suitable place in the pipe 2
the longitudinal slots 6 are formed. A pin?7
on the rod_5 is slidable in these slots. The

| sets, in which are the drops or notches 8.

The rod is normally supported in the pipe by

50

means of the pin 7, resting in these notches.

To the lower end of section 3 is suitably se-
cured a block or head which contalns the per-
forators or punches 9. This head is made In
two portions—a body portion 10 and a cap 11.
The adjoining faces of the parts are radially
channeled, as at 12. In these channels the
punches 9 are movable. - The cap and body
are centrally bored to form a continuous pas-
sage 13, through which the mandrel 4 oper-
ates to 8pread the punches. In order that the
punches may be normally retracted within the
block or head, I provide each with a spring
14, which has one end secured to the body
10 is movable in a guide-slot 15 in the body,
a,nd has 1ts other end extending into a slot
16 in the under side of the puneh These

springs curve inwardly in such a way and

the slots 15 are of such depth that the out-
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ward movement of the punches is not inter- -
fered with; but the moment the mandrel is

drawn upward and out of contact with the in-

ner ends of the punches-the latter are forced
backward toward the center or axis of the
head by means of the springs. A ring 17 is
slidable upon the section 3, and to this ring

“a tubular series of spring- _rods 18 are secured.

The other ends of these rods are fastened to
the sections, as at 19. These rods are con-

vexed mtermedmte their ends to such an ex-
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tent as to cause them to press tightly against

the interior of the casing. This fmctlonal
contact is ordinarily sufficient to sustain the
weight of the tube 2 and the mechanism car-

ried by it at a point in the well where 1t may .

be desired to operate the apparatus and yet
at the same time allow the apparatus to be

raised or lowered as necessity requires.
Moreover, these convexed spring-rods serve

Q0

as centering-guides to the apparatus, so that .

each of theradial punches will bethe same dis-
tance from the inner periphery of the casing.

In operation the punch 1s lowered to the

desired point in the well and held there by
means of the springs 18, the rod 5 and man-
drel being elevated wwhm the tubing 2 and

~ upper ends of the slots are formed with off- | section 3 and held by means of the pin 7, rest-
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ing in the notches 8. When it is desired to
perforate the casing, the rod 5 is turned to
disengage the pin 7 from the notches and
bring the pin into the guide-slots 6, where-
upon the rod and mandrel are dropped and
by reason of their weight the punches are
driven outward and through the casing. The
moment the rod and mandrel are lifted the
punches are automatically retracted and the
apparatus may be moved to any other desired
point in the well and the operation repeated.
Sultable auxiliary guides (not here shown)
may be provided upon the head-block to as-
sist in centering the punches and steadying
the apparatus when the blow by the mandrel |
s given. | |

In case the mandrel should break off at or
near its junetion with the rod 5, it is neces-
sary that some means be provided to prevent
the mandrel from falling and spreading the
punches, and so render it impossible to with-
draw the apparatus from the well. T have'!
accordingly shown the mandrel with an ex- l
tension 21, which projects into the socket 13’
in the body portion of the head. A spring |
22 of suitable strength is disposed in this |
socket and acts to force the mandrel upward
and out of engagement with the punches, so
that even in case of the accidental breaking
of the connections with the mandrel the lat-
ter would free itself and release the punches
independently of the operator.

In Figs. 4 and 5 is shown a modification of
my device. In this case the mandrel-casing
Z2previouslyshownin Fig. 1is dispensed with,
and the entire punching mechanism is car-
ried by the mandrel-rod 5. The head or
block 10" is secured to the section or sleeve
3', which is carried on and slidable in rela-
tion to the mandrel 4. The sleeve is pro-
vided with the spring members 18, which op-
erate 1n the same way and for the same pur-
pose as the springs 18 in the first instance.
T'he sleeve 8" is longitudinally slotted, as at !

6', while the mandrel is provided with the
radial projections or pins 7', which are guided
and slidable in these slots. The latter are
provided with offsets and notches 8’ similarly

as in Kig. 1. When it is desired to move the

cutter-block up or down in the well-casing,

the mandrel is lifted and turned, so as to
bring the pins 7' into the notches 8. In or-
der to relieve the pins, however, to a certain
extent and prevent the mandrel from possi-
bly being withdrawn from the sleeve 3’, the
mandrel is formed with a shoulder 25, which
1s adapted to engage an annular ledge 26 on
the interior of the sleeve whenever the block |
i1s drawn toward the surface of the ground.
The head or block 10, which may be of any
suitable or convenient shape or size, is ra-
dially slotted, as at 12. The perforators or |
knives operate in these slots. These knives,
of which there may be two or more, are here
shown as pivoted in the bloek at 23 and hav-
ing their inner adjacent ends provided with l

(63

shoulders 24, which lie contiguous to each
other when the knives are in a normally re-
tracted position. The head is axially bored
to permit of the operation of the mandrel.
The act of the dropping of the mandrel upon
the shoulders 24 causes the knives to turn on
their pivots and force their points against
and through the well-casing A’. The slot 12
i8 closed at the bottom by means of a plate
23', on which the lower edges of the knives
normally rest. This plate serves as a stop to
prevent the knives dropping downwardly so
far as to become inoperative on the dropping
of the mandrel. Ipreferto make the knives,
as shown in Kig. 4, in two sections—a socket
porticn 9* and acutting or punching portion
9°, removably fitting the former. It not in-
frequently happens that these knives are
broken, and it is a matter of considerable
labor, expense, and difficulty to replace them
when they are formed in one solid piece. By
making the knife portion separate from the
socketed holder a broken knife-point may
not only be quickly replaced, but different
forms of cutters or punches may be used in
the same apparatus. Forexample, it may be
desirable to use a punch, such as shown in
Fig. 7, which will cut a round hole in the
casing, or a knife, as in Fig. 6, which will slit
or slash the casing. 1In operation whenever
1t 1s desired to perforate the casing the de-
vice is lowered into the well a desired dis-
tance. The spring members 18 bearing
against the casing are sufficient to hold it in
place at that point. The mandrel-rod and
mandrel are then turned to carry the pin 7’
out of the notches and into the slots 6'.
mandrel is allowed to drop oris driven down
upon the shoulders 24 of the knives or
punches. This action of the mandrel forces
the points of the knives out against and
through thecasing. Atthe sametimethat the
knives pierce the casing the block is moved
downward more or less, so that the knives are
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made to extend approximately at right angles

tothe axisof the head, the length of the knives
and the arc of their movement being such that
they will be driven clear through the casing
when so extended. The mandrel may be pro-
vided with a collar 27, whereby the downward
movement of the mandrel through the sleeve
and head may be limited. In the case of a
knife-point being used of the character shown
in Kig. 6 the casing may be slashed for any

| length desired by simply forecing the appa-
| ratus downward into the well after the knives

have been driven outward. The action of
dropping the mandrel and the consequent
operation of the knives renders it advisable
to interpose a steel bar or plate 28 between
the upper wall of the slot 12’ and the upper
side of the knives. This bar is centrally per-
forated to permit of the proper movement of
the mandrel, and its ends project slightly be-
yond the periphery of the head, as shown.
It serves as a stop to the upward movement
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of the knives and offers a broad supportmﬂ'-

surface for them when the block is forced

downward. By withdrawing the mandrel a4nd
lifting the head toward the surface’ the knives
released themselves from the casing and drop
back again into their normal position.

In Fig. 8 is shown a further modification,
which is, in fact, a combination of the de-
sign in Figs. 1 and 4. The head 10* 18 se-

cured to a tubular rod similar to the tube 2

of Fig. 1, and in this tube the mandrel 4* op-
erates. Knives 9¢are pivotedinthe slots 122,
but instead of being actuated from above, as
in the two first 1nstauces they are operated
from below. The rod 4* carries a plate 235°,

upon which the knives ordlnarﬂy rest. When -

it is desired to perforate the casing, the head
is moved to the proper spot by means of the

tube which surrounds the mandrel-rod and

which extends to the surface. The mandrel
may be sustained in the tube by means anal-
ogous to the slots and notches 6 and 8 and
pin 7. Itisobvious that these slots, notches,
and pin may be disposed below the knives,
if desired. On raising the plate 25 by means
of the mandrel 4° the knives 9° are lifted
and forced through the casing. A down-
ward movement of the head causes the cas-
ing to be slashed to any length desired. By
dropping the mandrel and raising the head
the knives release themselves from the-cas-
ing and fall by their own weight back into
place The spring .29 serves to keep the
plunger-plate 23* and head normally apart.

Having thus described my invention, what
Iclaim, a,nd desire to secure by Letters Pat—
ent,.18S—

1. The eombmatwn of a rod adapted to be
reciprocated within the well-casing, a man-

drel or spreader carried on said rod, a block

having a series of radially-operating knives
or punches disposed in relation to said man-
drel, means by which said block may be sup-
ported at any desired point in the casing and
means by which the mandrel may be sup-
ported out of contact with the knives.

9. The combination of a rod ada,pted to be

reciprocated within the well-casing, a head

" or block in which are carried a series of
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punches or perforators, spring
which said head is supported at any desired
point in the well, a mandrel on said rod
adapted to operate said pertorators to drive
them outwardly against the casing,and means
by which the perforators are automameally
retracted. |

3. The combination of a head adapted to be
moved in a well-casing, a series of radially-
disposed knives or perforators on said head,
a mandrel or spreader by which said knives
or punches are operated to perforate the cas-
mg, a sectionor sleevein which said mandrel
is slidable, longitudinal slots in said sleeve,
a radial projection on said mandrel slidable

in said slots, and notches formed in the walls

- guides by

o

engage whereby the mandrel may be held out

of contact with the perforators.

4. The combination of a rod adapbed to be

reciprocated in a well-casing, a sleeve slid-

able upon the lower end of said rod, means

by which said sleeve is retained on the rod
and means by which the slidable movement
of the two members in relation to each other
is limited, a head carried by said sleeve,

| said head is held at any smt&ble point in the

f

casing, and a prolongation of said rod adapted

to engage said knives todrive them outwa.rdly

to perfomte the casing.

0
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knives pwoted in said head, means by which

8o

5. The combination of a head adapted to be

moved within a well-casing, radial slots in

said head, knives movable in said slots, said.

knives having a pivoted socket portion and a

removable knife-point portion removably fit-

ting the sockets of said pivoted portions,
means for supporting said head at any de-

sired point in the well and means by which

said knives are operated to perforate the cas-

ing.
6 The combination of perfomtmﬂ' means,

go

a radially-slotted head, knives pivoted in said

slots, said head haﬁring an axial bore, a man-

‘drel movable in said bore and adapted to op-

erate said knives, and means adapted to sus-
pend the head at any point in the well-casing.
- 7. The combination of perforating means,

95

a radially-slotted head, knives pivoted insaid

slots, projections or shoulders upon the adja-

coent inner ends of said knives, a mandrel

100

| adapted to engage said shoulders to force the
| knives outward against the casing, means by

which the movement of said knives in either
direction islimited, and means capable of sus-
pending the head at any point in the well-
casing.

105

Q. The combination, of a rod adapted 130 eX- .

tend into the casing, a mandrel or apreader

carried at the end of said rod, a sleeve in

which said mandrel is slidable, lonﬂ'wudlnal

slots in said sleeve, projections on said man-

11O

drel extending into said slots, a head in con-- .

nection with said sleeve, radially-operating

knives carried by said head, said mandrel

adapted to engage said knives to force the

latter outwardly against the casing, means

for holding the head at any desired point in
the casing
drel and adapted to contact with the end of
the sleeve when the mandrel engages the

knives, whereby the movement of the man-

drel throucrh the head and sleeve may be lim-
ited.
9. The combination of a maudrel a sleeve

in whieh said mandrel has a limited recipro-

115

, and a collar carried by the man-

120

125

cating movement, means by which the with-

drawal of the mandrel from the sleeve is pre-

vented, a head carried on the lower end of said

sleeve,_ sald head having an axial bore in.

which the mandrel is movable, transverse
slotsin said head, knives pivoted in said slots,

of said slots with which said projections may i the inner adjacent ends of said knives pro-

130




4. . 708,763

Jecting into the path of the mandrel and In witness whereof I have hereunto set my
adapted to be engaged by the latter whereby | hand. |

the knives are operated, a plate by which the | . i
upward movement of the knives is limited, EDWIN R. GRAHAM.

5 and spring members secured upon said sleeve

Witnesses:

whereby the device may be centered and held S. II. NOURSE,
at any desired point in the casing. l

Caas. E. TOWNSEND.
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