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Patented Jan. 8, 1929. 

UNITED STATES PATE 
1,697,960 

NT OFFICE. 
IRA. J. McCULLOUGH AND MILLARD Su RITER BLACK, of HUNTINGTON PARK, 

CALFORNIA. . ... 

APPARATUS FOR FERFORATING PPE. OR THE KE. 

Application filed March 15, 1924. Serial No. 699,460. 

This invention has to do with apparatus 
for perforating pipe, or the like, and it is an 
object of the invention to provide a simple, 
effective and practical apparatus for produc. 
ing perforated pipe useful in wells, and the 
like. 
The apparatus provided by this inventioi, 

is particularly suited for the production or 
formation of perforations such as are set 
forth and claimed in our copending applica 
tion entitled Perforated casing, filed Febru 
ary 26, 1924, Serial No. 695.235. 
Another object of this invention is to pro 

vide a simple, effective and convenient appa 
ratus or machine of the character referred to. 
Another object of this invention is to pro 

vide a perforating machine such as will 
simultaneously cut a plurality of elongate 
perforations in a pipe, or the like. 
Another object of this invention is to pro 

vide a simple, compact and inexpensive ma 
chine of the character specified. 
Another object of this invention is to pro 

vide a perforating machine which is portable, 
and which is extremely simple and conven 
ient to handle and operate. 
The various objects and features of our 

invention will be best and more fully under 
stood from the following detailed description 
of a typical preferred form and carrying out 
of the invention, throughout which descrip 
tion reference is had to the accompanying 
drawings, in which: 

Fig. 1 is a plan view of a machine embody 
ing our invention; . . . 

Fig. 2 is a front elevation of the machine; 
Fig. 3 is a side elevation of the machine: 
Fig. 4 is a longitudinal detailed sectional 

iew of the machine, taken substantially as 
indicated by line 4- 4 on Fig. 1: 

Fig. 5 is a detailed sectional view, taken 
as indicated by the line 5-5 on Fig. 3; and, 

Fig. 6 is a detailed sectional view, taken 
as indicated by the line 6-6 on Fig. 3. 
The present invention, as before stated, has 

reference to apparatus for perforating pipe, 
or the like, to produce perforated pipe such 
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as is employed in wells. Perforated pipe is 
employed in Wells, particularly oil Wells, for 
the purpose of admitting fluid into the Well 
without admitting sand, or the like. In our 
above identified copending application we 
set forth and claim an improved form of 
perforation which is particularly effective, 
simple and practical. This improved per 

foration has inwardly divergent side walls 
and inwardly convergent end Walls, it being 
preferred that the side walls be flat and the 
end walls somewhat concave. The apparatus 
herein set forth is particularly suited for the 
formation of our improved perforations. 
There are various features of our present in 
Vention, however, which are not necessarily 
related to or associated in any Way with, our 
improved form of perforation, and which we 
wish understood as being applicable to the 
formation of various types or forms of per 
forations. 
The apparatus provided by our invention 

embodies a disk cutter, the diameter of which 
is somewhat longer than the perforation to 
be formed, and the periphery of which is 
provided with suitable cutting parts or teeth. 
The cutter is rotated and is moved into en 
gagement with the pipe to cut a straight 
elongate slot in it. The slot thus formed is, 
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of course, very slightly greater in width 
than the cutter, has flat smooth sides, and 
somewhat concave inwardly convergent ends. 
With the first cut thus made the cutter is 
withdrawn from the pipe and the plane of 
the cutter varied or changed with relation to 
the pipe about an axis at or close to the outer 
Surface of the pipe at the first made opening, 
preferably by moving or tilting the cutter 
with relation to the pipe. The cutter is then 
again moved into engagement with the pipe 
So that it enters the first made cut and oper 
ates to remove or cut away one side Qf the 
first made cut and thereby enlarge the inner 
portion of the cut or opening made in the 
pipe so that the opening has inwardly diver 
gent side walls, the entrance to the outer 
part of the opening remaining the same or 
substantially the same in width as made by 
the first cut. The cutter on the second cut 
is preferably fed into the pipe an amount 
equivalent to the amount that it was fed into 
the pipe upon the first cut. To remove any 
buri's or rough edges that there may be in 
the opening or perforation the cutter, while 
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in the pipe at the end of the second cut, may 
be swung back to its original angular posi 
tion with relation to the pipe, and, if neces 
sary, between its two langular positions, 
whereupon it can be removed from the pipe 
leaving the slot or perforation completely 
finished. By our present method an inwardly 
divergent slot is formed with the use of a 
simple disk cutter by two simple operations O 



of the cutter and entirely from the exterior 
of the pipe. The first cut having been made 

lo 

the inward divergence is given to the opening 
or perforation by cutting away one wall O 
the first cut through the first made opening 
at the exterior of the pipe. 
The machine provided by our present in 

vention for perforating pipe, and which is 
particularly suited for forming perforations. 
of the character above mentioned, and for 
carrying out the method just described, in 
cludes, generally, a cutter 10, power means 11 
for operating the cutter, and a support for the 
cutter. The support, in accordance with the 
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preferred form of construction, includes a 
base 12 adapted to be mounted on the pipe P, 
and a carrier 13 supporting the cutter 10 SO 
that the cutter can be tilted or adjusted about 
an axis longitudinal of the pipe and can be 
moved or fed into and out of engagement with 
the pipe. The base 12 may be in the form of a plate having a straight bottom 14 adapted to 
engage or seat on the pipe P. The base is pro 
vided with means for bracing it on the pipe 

5 P, which means may, when the base is in the 
form of a flat plate, include a plurality of set 
screws 15 which project downwardly through 
the plate to engage the pipe, in the manner 
clearly illustrated in Fig. 2 of the drawings. 
This particular means of bracing the base is 
extremely simple, and is readily adjustable to 
accommodate pipe of various sizes, and is ad 

- justable to adjust or vary the angularity be 

40 

sary. 
tween the base and pipe if such becomes neces 

It is desirable to equip the machine with 
means for releasably connecting the base 12 
with the pipe P so that the base will not shift 
or move on or with relation to the pipe during 
operation of the machine. In accordance 
with the broader aspects of our invention wa 
rious means may be provided for connecting 
or securing the base on the pipe. In the draw 
ings we have disclosed a clamping device for 
this purpose. The clamping device includes 
jaws 16, pivotally connected with the base and adapted to clamp onto the pipe. The jaws 
may be connected with opposite sides of the 

which the machine is to be used. Suitable 

60 

base 12 by suitable pivot pins 17, and may be 
shaped and proportioned to accommodate 
and properly grip the pipes or casings on 

means may be provided for Operating or actu 
ating the jaws. The actuating means illus 

i5 trated in the drawings is a screw means, in 
cluding a screw 18 oppositely screw threaded 
at its two ends. The ends of the screw are threaded through blocks 19 pivotally con 
nected with arms 20 which extend upwardly 
from the jaws 16. A suitable hand wheel 21, is provided on the screw for operating it. Ro 
tation of the screw in one direction moves or 
forces the arms 20 apart and thereby forces 
the jaws 16 together and into clamping en 
gagement with the pipe, while rotation of the 
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Screw in the opposite direction draws the 
arms together and thereby releases the jaws 
16. The particular mechanism just described 
is, of course, one particular form of mech 
anism that may be employed in carrying out 
simply because it is simple, effective and con 
venient. . . . . 

In the particular form of the invention il 
lustrated in the drawings, the carrier 13 in 
cludes, generally, a body 22 which is connected 

our invention, and has been herein set forth 

with the base 12, and an arm 23 connected 
with the body 22. The body 22 is spaced 
somewhat above the base 12, and is in the 
form of an elongate frame. The body 22 is 
pivotally connected with the base 12 so that it 
is movable or can be tilted relative to the base 
about an axis longitudinal of the machine, or 
the pipe to which the machine is applied, and 
located at or close to the outer surface of the 

80 

pipe. Although the desired pivotal connec 
tion between the base and body may be ob 
tained in various manners we have found it 
desirable to provide an arcuate segment 25 at 
the upper side of the base, and an arcuate seg 
ment 26 is connection with the body to coop 
erate with the segment 25. The segment 25 

90 

is rigidly connected by its ends to the base 12. 
so that it is concentric with the pivotal axis of 
the body, or, in other words, so that its axis or 
center is at or close to the plane of the pipe to 
which the machine is applied. The segment 
26 is rigidly connected with the body by suit 
able legs 27, and is shaped and curved to fit or 
correspond to the front of the segment 25. A OO 

concentric rib 28 may be provided on the face 
of one of the segments to slidably fit a concen 
tric groove 29 in the face of the other segment to guide the segments in proper cooperating 
relation. The segment 26 may be held in 
proper engagement with the segment 25 by a 
retaining plate 30 which engages over or back 
of the segment 25, and is connected to the seg 
ment 26 by suitable bolts 31. In the particu 
lar form of machine shown in the drawings 
the pivotal connection just described is lo 
cated at one end of the machine, which we will 
term the forward end, and the parts are ar 
ranged and proportioned so that the body ex 
tends freely through or between the segment 
25 and base 12. The body 22 extends to the 

() 

other or rear end of the base where it may be 
suitably supported, for instance, by a projec 
tion 34 resting on a curved bearing surface 35. 

's S. • . . . . . . . . provided on the base, the bearing surface 35 
being concentric with the segment 25. 

120. 
As a means for controlling the movement ". . 

of the body with relation to the base we have 
provided an operating lever 60 in connection 
with the segment 26, and have provided a 
locking pin 61 in connection with the lever 
to cooperate with notches 62 in the segment 

125 

25 to leck the segments against relative move 
ment. The notches may be located in the segment 25 so that the segments may be 130 
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locked in various predetermined Irelative po 
sitions. . 

The arm 23 is pivotally connected to the 
rear end of the body, extends forward over 
the body, and projects beyond the forward 
end of the body to carry the cutter 10. The 
arm is pivotally connected with the body by 
a suitable pivot pin 36 so that it is movable 
about an axis transverse of the machine and 
the pipe to which the machine may be ap 
plied. The forward projecting portion of 
the arm is in the form of a yoke 37 which 
carries an arbor or shaft 40. The cutter 10 
is mounted on or carried by the arbor 40, 
and is in the form of one or more disks 4 
provided at their peripheries with teeth or 
cutting parts so that they are in the form 

3) 

40 

of milling cutters. The axis of the arbor is 
parallel with the pivotal axis of the arm and 
is, therefore, transverse of the arm and is 
at right angles to the longitudinal axis of the 
machine. The arm extends freely through 
or between the legs 27 and between the seg 
ment 26 and body 22 so that it is free to . 
be moved or swung the desired amount about 
its axis of pivotal connection with the body. 
The body has an upwardly extending part 45 
which extends upwardly through the yoked 
part 37 of the arm and operates to brace and 
guide the forward end of the arm. The part 
45 slidably fits the yoke, and, therefore, braces 
the arm close to the cutter. The arm 23 
is normally held up or in a raised position 
by means of a suitable spring 46 interposed 
between the body and arm, and is adapted to 
be moved downwardly to feed the cutter into 
engagement with the pipe by means of an 
operating lever 47. The lever 47 is connected 
to the upper end of the projecting part 45 
by a pivot pin 50, and is connected with the 
arm by a link 51. 
of the drawings. - 
The power means 11 for operating the cut 

ter may comprise an electric motor 70 mount 
ed. On a suitable part, for instance, the arm 
23, and a drive between the motor and arbor 
40 which carries the cutter. The drive be 
tween the motor and arbor may be in various 
forms; we have shown a belt, 71 running 
Over pulleys 2 and 73 mounted on the motor shaft finitiator 40, respectively. 

case of the 

In operation the machine is applied to a 
pipe by placing the base 2 on the pipe and 
securing it in position by means of the clamp 
ing jaws 16. The base is, of course, braced 
on the pipe by the set screws 15, and if so 
desired is supported by the set Screw so that 
it does not actually touch the pipe. The 
clamping jaws are tightened onto the pipe 
through operation of the hand wheel 21. 
With the base in position the carrier, in the 

particular machine above de 
scribed the body 22, is adjusted to the de 
sired tilted position with relation to the base, 

The arrangement of the 
leyer and link is clearly illustrated in Fig. 4 part of t 

. . side or Wall of the cut to make the opening 
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for instance, to a position such as is shown 
in Fig. 2 of the drawings, so that the cutters 
are likewise tilted or are in position to en 
gage the pipe. Somewhat diagonally. With 
the body adjusted and locked by the pin 61 
and the cutter driven by the motor the oper 
ating lever 4 is moved downwardly causing 
the arm to swing or move downwardly and 
Calry the cutter into engagement with the 
pipe. The operator continues to move the 
lever 47 down until the cutter. has cut the 
desired distance into or through the pipe, 
whereupon the lever is released or moved to 
the up position to remove the cutter from the 
pipe. The body is then moved to another. 
position with relation to the base, preferably 
to an opposite tilted position, and is set or 
locked in the desired position by means of 
a locking pin 61. The cutter is then again 
fed into engagement with the pipe by means Si 
of the lever 47, and Will, upon engaging the 
pipe, enter the opening or openings made by 
the operation just described. However, as 
the cutters are fed through the pipe they 
Will, due to their different angular position 
With relation to the pipe, cut away one side 
of the opening or openings in the pipe so that 
the finished opening or openings have in 
wardly divergent side walls. If necessary 
the cutter can be rocked or swung between 
its two positions to clean the opening or open 
ings. When the second cut is completed the 
lever 4 may be released, whereupon the base 
12 may be released and moved to another po 
sition. On the pipe where the operation just 
described may be repeated. In Fig. 2 of the 

5 
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drawings we illustrate the machine in posi 
tion where it is has just completed the second 
cut. This figure of the drawings clearly 
illustrates the manner in which the cutter or 
blades enter or operate through the outer 
part of the opening first cut to cut away one 
in Wardly divergent without enlarging the 
Outer end of the opening. . . . 
Having described only a typical preferred 

form of our invention we do not wish to limit 
ourselves to the specific details hereinabove 
set forth but wish to reserve to ourselves any 
changes or variations that may appear to 
those skilled in the art or fall within the scope 
of the followings claims. . . - 
Having described our invention, we claim: 
1. A pipe perforating machine including, a 

cutter, and a mounting for the cutter adapt 
ed to be arranged on a pipe and including a 

O 

cutter supporting part adjustable about an 
axis close to the outer surface of the pipe and 
operable to feed the cutter laterally into en 
gagement with the pipe. 

2. A pipe perforating machine including, a 
cutter, and a motinking for the cutter adapted 
to be arranged on a pipe and including a 
cutter Supporting part having a longitudinal 
pivotal axis substantially in line with the cut 30 
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ter and close to the outer surface of the pipe 
and a transverse pivotal axis. 

3. A pipe perforating machine including, a 
cutter, and a mounting for the cutter adapted 
to be arranged on a pipe and including a cut 
ter supporting part having two independ 
ently operable pivotal axes one substantially 
in line with the cutter and close to the outer 
surface of the pipe and the other transverse 
of the first mentioned axis. . 4. A pipe perforating machine including a 
cutter, a mounting for the cutter adapted to 
be arranged on a pipe embodying a part ad 
justable about an axis substantially coinci 
dent with the Outer surface of the pipe and 
operable to move the cutter laterally into en 
gagement with the pipe, and power means 
for actuating the cutter mounted on said part. 

5. A pipe perforating machine including, 
a disk cutter, a mounting for the cutter 
adapted to be arranged on a pipe embodying s u 
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a cutter carrying part adjustable about an 
axis substantially in line with the cutter and 
close to the outer surface of the pipe and oper 
able to move the cutter laterally into engage 
ment with the pipe, and power lineans carried 
by said part to drive the cutter. 

30 

6. A pipe perforating machine including, 
a cutter, and a mounting for the cutter adapt 
ed to be arranged on a pipe embodying a base 
stationary with the pipe, and a cutter car 
rying part carried by the base and adjustable 
about an axis substantially in line with the 
cutter and close to the outer surface of the 

5 pipe and operable to move the cutter into en 
gagement with the pipe, and means whereby 
the said part is normally in position so that 

40 

the cutter is out of engageinent with the pipe. 
7. A pipe perforating machine including, 

a disk cutter, and a mounting for the cutter 
adapted to be arranged on a pipe embodying 
a base adapted to be mounted stationary on 
the pipe and a cutter carrying part pivotally 
connected with the base about an axis sub 
stantially in line with the plane of the cutter 
and close to the outer surface of the pipe and 
about an axis transverse of the plane of the 
cutter. - 

8. A pipe perforati , nachine including 
a cutter, and a mounting for the cutter adapt 
led to be arranged on a pipe embodying a base 
adapted to be mounted stationary on the pipe, 
a cutter carrying arm carried by the base ad 
justable with relation to the base about an 
axis substantially in line with the cutter and 
operable to move the cutter into engag 'enient 
with the pipe, and means for setting said arm 

- against movement about said axis. 
80 

to be arranged on a pipe embodyi 
i to be mounted stationary on the pipe, Bi, an 

9. A pipe perforating machine inciding, a 
cutter, and a mounting for the cittel' adapted 

carrying the cutter at one end and operable 
to move the cutter into engagement with the 

a base 
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pipe, and a pivotal connection between the 
base and arm located near the cutter carry 
ing end of the arm. . . . . 10. A pipe perforating machine including, 
a cutter, and amounting for the cutter adapt 
ed to be arranged on a pipe embodying a 
base adapted to be mounted stationary on the 
pipe, a body connected with the base about 
an axis longitudinal of the pipe and lying 
close to the oute surface of the pipe, and a . 
cutter cariying arm pivotally connected with 
the body about an axis transverse of the pipe. 

11. A pipe perforating machine includ 
ing, a cutter, a mounting for the cutter 
adapted to be arranged on a pipe embody 
ing, a base adapted to be applied to the pipe, 
a body, a pivotal connection between the body 
and base the axis of said connection being 
longitudinal of the pipe, an arm having one 
end connected to one end of the body and the 
other end extending beyond the other end 
of the body and carrying the cutter, and a 
part extending from the last mentioned end 

7. 5 
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of the body to guide the cutter carrying end 
of the arm, the pivotal connection between 
the body and base being located at the end 
of the body closest the cutter. - 

90. 

12. A pipe perforating machine includ 
ing, a cutter embodying a plurality of 
spaced disks, a base adapted to be applied 
to a pipe, means for adjusting the base with 
relation to the pipe, means for releasably se 
curing the base on the pipe, a body pivotally 
connected with the base about an axis longi 
tudinal of the pipe and lying close to the Outer 
surface of the pipe, releasable means for set 
ting the body against movement with relation 
to the base, an arm pivotally connected with 
the body about an axis transverse of the pipe 
and supporting the cutter with the planes of 
the disks substantially parallel to the longi 
tudinal axis of the pipe, means for operating 

100 

the arm to move the cutter into engagement 
With the pipe, means whereby the arm is nor 
inally in position with the cutter out of en 
gagement with the pipe, and power means 
for operating the cutter mounted on the arm. 

13. A machine for perforating a pipe in 

ll.0 

cluding a cutter, and a mechanism connecting . 
the pipe and cutter operable to vary the an 
gular relation between the pipe and cutter 
and to bring the pipe and cutter into engage 

14. A unachine for perforating a pipe 
c in piising a cliter, a stationally base and a . 
Holinting carried by the base for feeding the 

115. 

ment, the cutter including a plurality of 
spaced disk blades. . . . . - 

120 
cittei' and said mounting being operable rela 
tive to the base to position the cutter in differ 
ent angular positions transversely of the pipe. 

15. A lilachine for perforating pipe in 
cluding a 

125 
a cutter, a stationary base and a 

mechanism on the base for supporting the 
cutter and operable to vary the angular cut 
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ting plane of the cutter and to bring the pipe 
and cutter into engagement. 

16. A machine for perforating a pipe in 
cluding a cutter, a stationary base and a 
mechanism on the base for supporting the 
cutter and operable to hold the cutter in dif 
ferent angular positions transversely of the 
longitudinal axis of the pipe, and means for 

moving the cutter into engagement with the 
pipe. . . . 

In witness that We claim the foregoing we 
have hereunto subscribed our names this 8th 
day of March, 1924. 

M. SUMTER BLACK. 
IRA. J. McCULLOUGH. 
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