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1

This invention relates to p1pe perforatmg, and
partlcmazly pertains to a machine for perforat-
ing pipe. ‘ ‘

At the present time it is common practice to
perforate or slit pipe which is used as casing
in oil well production operations. A common
practice is to support a length of pipe or casing
on a bed and then to slot it by the use of slotting
cutters which are carried by a head and which
move vertically. Due to the length of the slots
required it is common practice to select a cutter
which will form a slot through the wall of a
pipe without the necessity that there shall be
any relative movement between the cutter and
the pipe save for the purpose of moving the
pipe in order to space the slots throughout the
length of the pipe but not for the purpose of
determining the length of the slot. In machin-
ery of this type the bed usually supports the
pipe in a horizontal position and the gang of
cutters are supported in a manner to overhang
the pipe and to move up and down relative to
the wall thereof. The cutters used are of course
metal cutters and operate at high speed. There
is a tendency for these cutters to chatter and
vibrate the supporting head due to the fact that
the head is mounted to move vertically. It is
desirable to provide some means whereby the
gang of cutters and the head supporting them
shall be held rigidily and with a minimum amount
of vibration. In actual practice it has been
found that vibration and chatter of the machine,
and particularly the cutting head, can be elimi-
nated to a great extent if the cutting head struc-
ture is mounted rigidly so that it does not re-
quire vertical adjustment, and at the same time
the bed supporting the pipe is mounted to move
vertically and its longitudinal axis is in a con-
stant horizontal plane as movement takes place.
It is the principal object of the present inven-
tion, therefore, to provide a pipe slotter or the
like rigidly supporting a slotting head and hold-
ing it against vertical movement while horizon-
tally supporting a piece of work, such as a pipe,
and causing the piece of work to move toward
and away from the slotting head as the slitting
operation takes place.

The present invention contemplates the pro-
vision of a fixed base providing a horizontal run-

way and a horiZontally movable carriage, said

carriage being also designed to be lifted verti-
cally, the base further serving as a mounting to
which an overhanging cutter head is fixed.

The invention is illustrated by way of example
in- the accompanying drawing in which:
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Pigure 1 is a view in elevation showing the
assembpled machine. )

Fig. 2 is a view in side elevation showing the
assembled machine with parts broken away to
more clearly show the carriage lifting and op-
erating mechanism.

Fig. 3 is a view in vertical section as seen on
the line 3—3 of Fig. 1 and shows cetails of the
carfiage lifting structure.

Fig. 4 is a view in plan with paris broken away
showing the reiationship of the carriage and the
frackways and the means whereby the carriage
is lifted relative to the trackways.
 Fig. b is a view in vertical section as seen on
the ling §—5 of Figure 1 and shows a detail of
the table adjustment. )

Fig. ¢ is a fragmentary view in plan as seen
on the line §—8§ of Fig. 1 and shows the details
of one of the pipe supporting rollers.

Referring more particulariy to the drawings,
i8 indicates a base structure which is designed
to provide the main support for the machine.
Associated with the base structure is a track
basé il upon which trackways 12 and 13 are
supported. Mounted upon the base {d is a cut-
ter head 14, This head is formed with a sup-
porting bracket i85 to carry a spindle driving
motor 16. The head is also formed with an
upwardly and outwardly extending arm portion
{7 which overhangs the track base {i. The arm
structure carries a longitudinally extending gear
box I8 having a front wall 14, a paraliel rear
wall 20, a bottom wall 21, and a top 24, Aligned
bearing openings 22 and 24 provide rotatable
supports for a gear shaft 25. This shaft is con-
nected by the shaft 26 of a reduction gear 27
by a coupling 28. As will be understood the re-
duction gear 27 is driven from the motor {8.
Mounted upon the gear shaft Z5 is a driving gear
29. The driving gear 29 is in mesh with pinions
30. A series of these pinions is in turn in mesh
50 that twelve cutting spindles 8§ may be simul-
taneously driven from a motor 16. The spindles
rotate a%ernatnly in oppesite directions so that
the driving strain on the pipe will be counter-
halanced. By reference to Fig. 1 it will be seen
that a plurality of motors {8 are mounted in
spaced relation to each other upon the bracke:
{5 so that a series of metal saws 32 may be
driven to slit a pipe 33 along the upper side
thereof and longitudinally of the pipe. It is to
be understood that the metal saws are held in
position upon the spindies 3t by collars 38 and
nuts 35, Each of the spindles has an enlarged
portion' 36 mounted within a bearing 37. The
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hearings 371 are in turn mounted in the forward
wall 1¢ of the gear box 8. At the rear end
of the spindles 31 there is a reduced portion 28
which extends through an opening 28 in the
back wall 20 of the gear box and also acts as 2
bearing to rotatably support the spindles.

For the purpose of holding a pipe 33 firmly, a
plurality of air clamps are interposed at intervals
throughout the length of the pipe. These clamps
comprise a plunger 40 associated with a piston 44
and reciprocally meunted in cylinders 42. The
cylinders are supported by arms 42 which in turn
are fastened to the gear box 8. Air under sub-
stantial pressure is delivered to the cylinders 42
from the suitable source of supply as controlled
by suitable valves and used in a manner herein-
after set forth. The slitting saws 32 are designed
to slit or perforate the pipe 33 at intervals
throughout the length of the pipe as the pipe is
held in cradles 44. The cradles comprise opposite
inclined members 45 and 46 which are supported
upon a table 41. ‘The angles of the inclined mem-
bers 45 and 46 are such as to insure that cradles
will be provided to accommodate casing 33 of dif-
ferent diameters. In the trough formed by the
cradle 44 are rollers 48 which are of their smallest
diameter intermediate the ends of the rollers and
thus provide frusto-conical sections upon which
the smaller sizes of casing may rest. The rollers
48 are mounted upon uprights 48’ which are
moved vertically with relation to the table by a
structure to be hereinafter described. This
makes it possible for the pipes to be lcaded easily
onto the cradles in various longitudinal posi-
tions with relation to the slitting saws. The table
41 overhangs the frackways (2 and (3 and ex-
tends downwardly over the sides thereof as in-
dicated at 49. As shown in Fig. 2, the table is
fitted with a plurality of inclined wedges 51
which bear against complementary wedges §2.
The complementary faces of the wedges §1 and
52 are formed with V-shaped grooves 51’ and 52’
which tend to steady the table against lateral
movement. The wedges 52 are mounted upon a
carriage 57 which has opposite rails in substan-
tially vertical alignment with the trackways 12
and 18. Guide bars 54 are pitted to the lower
faces of the carriage 57 and are tapered to fit
within guide members 55 complementary thereto
and carried in grooves at the urper edges of the
trackways {2 and (3. By this arrangement the
carriage 51 may move horizontally with relation
to the trackways 12 and 13 without appreciable
friction and will hold against lateral movement.
It is obvious that when the wedges 52 move hori-
zontally with the carriage 57, they will engage
the wedges 51 upon the table and will tend to
cause movement of the table vertically. In the
drawings the set of wedges 51 and 52 is shown
only. It is obvious, however, that any desired
number of sets of wedges may be used consistent
with good engineering practice. The table 47 is
restrained from horizontal movement by mem-
bers 58 which are secured to the table and ex-
tend between guides 59 which guides are fixed to
the trackways 12 and 13. A plurality of sets of
members 58 and 59 may be used throughout the
length of the structure. The carriage BT is
shifted horizontally by movement of a piston 60
mounted within a cylinder 6. The piston 60 car-
ries a piston rod 62 which reciprocates hori-
zontally and is connected to a bracket 63 by a
pin and shackle structure 64. The bracket 63 is
secured to the carriage 57 and extends down-
wardly therefrom, The piston 608 is moved by a
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fluid under pressure delivered at opposite ends of
the cylinder 61 through pipes 65 and 6§ which
connect with the valve 68. The valve is in con-
nection with a source of fluid supplied by means
of a conduit 67. The valve 68 is a two-way valve
and may direct fluid under pressure alternately
to the opposite end of the cylinder 61, through
pipes 65 and §8. It will be seen that by this ar-
rangement the movement of the piston 60 will
cause the table 47 to move bodily and in a ver-
tical direction. At the same time, of course, it
will lift the cradle 44 and the casing 33 toward
and away from the sliting saws 32.

In order to insure that the rollers 48 are in
proper adjusted position relative to the cradles
at all times so that the casing 33 may he readily
moved into position where the cradle will engage
the casing to raise and lower the same, a mech-
anism is provided as shown particularly in Fig-
ures 1, 3 and 5 of the drawings. The base at {1
is there shown as fitted with a fastening bracket
§9 which receives the lower end of an adjusting
serew 10. This screw extends vertically along
the outer side of a member 49 forming a part of
the table 47. The upper end of the screw is fitted
with a squared head 71 which may be engaged
by a wrench to rotate the screw. The screw 701is
threaded through a fitting 712, to which a gear
rack 13 is fixed. The gear rack extends vertically
and parallel to the portion 49 of the table 471.
The rack is in mesh with a pinion 14 carried
upon a horizontally extending pinion shaft 15.
The shaft 15 is rotatably supported at opposite
sides of the pinion 74 by bearings 76 which are
mounted on member 49, The shaft 15 extends
longitudinally of the table and is supported at
intervals in bearings 711 which are associated
with vertical guides 78. These guides slidably
receive uprights 48’ which carry the rollers 48.
The uprights may move vertically between the
guides 18 and are each fitted with a gear rack
79 secured vertically thereon, these racks mesh-
ing with gear pinions 80 which are keyed to the
shafit 15.

Attention is directed to the fact that a trough
81 is formed in the base portion of the machine
to receive cutting chips which may fall from the
work., In order to carry the chips to a point of
discharge, a screw conveyor 82 is placed in the
trough and will move the chips along the trough
as it rotates.

In the operation of the present invention the
screw 10 is adjusted so that the uprights 48’
will support the rollers 48 at any desired level
above the cradles 44 when the latter are lowered.
The casing 33 may then be moved longitudinally
into the machine. When it is desired to slit
the casing the motor is started and fluid under
compression is delivered to the cylinders 6f
through the valve 68. This will pull the piston
60 in the direction of the arrow a, Fig. 2.
This will draw the carriage 57 in the direction
of the arrow b as indicated in Fig. 2 and will
force the wedges 52 heneath the wedges 51 to
lift the table 41 bodily. This will cause the
casing 33 to be lifted into cutting relation with
the slitting saws 32, The lifting action will
continue until slits have been made to a de-
sired length longitudinally of the casing. At-
tention is directed to the fact that as the table
4T and the cradles 44 rise they lift the casing
33 out of engagement with the rollers 48. This
does not, however, change the adjusted po-
sition of the rollers even though the table
raises. In this particular action the table lifts
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and. causes the pinion 74 to be lifted with the
table. At this time the pinion will roll along
the fixed gear rack 73 and will rotate the shaft
15. At the same time the shaft 76 will ro-
tate gears 83 as the racks 78 move in unison
with the vertical movement of the table. The
racks 13 are fixed with relation to the screws
18 and these in turn are secured to the lower
end of the base {i. The supporting positions
of the roliers 4% will not be changed during the
slitting operation. After the slitting operation
has been completed the valve 88 is actuated
causing the piston §8 to move in a counter-
direction tc the arrow ¢ whereby the pipe 33
is lowered. As the casing is lowered with the
cradles it is deposited on the rollers 48 and may
then be rolled longitudinally away irom over
the table and onto other roilers (not shown)
by which it is carried away from the machine.

After the casing 23 has been elevated, upon
the cradles #4, to a desired height above the
supporting rolls 48 air under pressure is sup-
plied to the cylinders 42 to force the plungers
48 downwardly and hold the casing in a firm
position while the table 47 is being elevated,
and the plungers 48 havs been correspondingly
profracted.

It will thus be seen that the structure here
disclosed makes it possible for a piece of pipe
of considerable length to be slit at simultaneous
positions throughout the length of the pipe
while the pipe is being moved toward and away
from a plurality of slitting saws and while the
pipe and the slitting head have been held against
any material vibration. The plungers are
limited in their downstroke and are yieldably
held by the compressed fluid under pressure
which tends to hold them in their lowermost
positions. With this arrangement the plungers
will accommodate themselves to upward move-
ment of the casing.

While I have shown the prefsrred method of
perforating pipe or the like and the preferred
machine for performing the same, it is under-
stood that various changes in the steps of the
method and the combination of the parts of the
machine may be made by those skilled in the art,
without departing from the spirit of the invention
as claimed.

Having thus described my invention, what I
claim and desire to secure by Letters Patent is:

i. In 2 machine for zlotting the wall of a
length of pipe, the combination of: a rigid
frame structure including an elevator base dis-
posed at a relatively low level and an overhang-
ing cutter base extending fo a relatively high
level; a gear box rigidly secured to said cutter
base; a series of bearings rigidly secured to said
gear box, the axes of said bearings being parallel
and lying in the same horizontal plane; cutier
saw spindles rotatably journalled in said hear-
ings; gear train means mounted in said gear
box for rotating said spindles; a series of circular
slotting saws fixed on said spindles in a com-
mon vertical plane which approximately lon-
gitudinally bisects said elevator bhase; a series
of arms rigidly fixed on said gear box and over-
hanging said elevator base; air clamps mounted
in said vertical plane on said arms and including
cylinders fixed on said arms, pistons in said
cylinders, and plungers extending downwardly
from said pistons to a level below said saws;
a vertically reciprocable work elevator sym-
metrical with said vertical plane and mounted
on said elevator base, said elevator having V-
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shaped eradles symmetrical with said plane for
supporting o length of pipe at spaced intervals
along the latter with the axis of said pipe dis-
posed horizontally in said plane; power means
for actuating said gear train to rotate said saws;
and power means for actuating said air clamps
and said elevator to yieldably press said plungers
against said pips to maintain substantially
yieldable downward pressure against said pipe
and to elsvate said pipe against said air clamps
ang said rotating saws to cause the latter to
form g series of slots in said pipe in said plane,
said clamp plungers smoothly stripping said
pipe from said saws when said elevator returis
downwardly.

2.-A combination as in claim 1 in which said
elevator includes a table; means on said table
and said elevator base for guiding said table
vertically; a carriage horizontally slidable be-
tween said elevator hase and said table; spaced
tracks on said elevator base for slidably sup-
porting said carriage; a series of pairs of wedges
on said table on opposite sides of said elevator
base; a second series of pairs of wedges on said
carriage on opposite sides of said elevator base
and cooperating with said first series of pairs
of wedges to cause vertical reciprocation of said
table when said carriage is shifted horizontally
on said tracks; a series of V-shaped pipe sup-

y porting cradles mounted on said table at spaced

intervals therealong; and power means for
shifting said carriage horizontally to cause the
vertical reciprocation of a length of pipe sup-
ported on said cradles.

3. A combination as in claim 2 in which &
series of pipe supporting rollers are mounted
on said table to be vertically movabie relative
to the latter; and means for automatically verti-
cally shifting said rollers relative to said table
when the latter is lowered to cause said rollers
to assume the support of said length of pipe
whereby said pipe may be repositioned for a
subsequent slotting operation prior to the be-
ginning of the next vertical reciprocation of said
table to accomplish said subsequent slotting op-
eration.

4, A combination as in claim 3 in which the
means for mounting said rollers on said table
includes a series of uprights, on the upper end
of each of which, one of said rollers is mounted;
guide means on said table in which said uprights
slide vertically; a veriical rack provided on each
cf said uprights; a vertically disposed control
rack mounted on said elevator base for vertical
adjustment relative thereto, said control rack
facing in the same direction and having its pitch
line in the same plane as the racks previously
recited; horizontally aligned bearings on said
table; a shaft journaled in said bearings; and a
series of like pinions fixed on said shaft and
meshing with said gear racks.

5. In a pipe slotting machins, the combination
of a rigid frame including a relatively low ele-
vator bass and a relatively high overhanging
cutter base; a series of bearings rigidly mounted
on said cutter base with their axes parallel and
in a given horizontal plane; spindles journalling
in said bhearings; cutter saws fixed on said spin-
dles in 2 given vertical plane; power means
for rotating said spindles and saws; a pipe ele-
vator mounted on said elevator base and having
cradles in which a pipe nests, when so elevated,
with the axis of said pipe lying horizontally in
said vertical plane; means to reciprocate said
clevator and a pipe resting thereon vertically
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to cause said saws to cut a series of slots in said
pipe; and a series of yieldable pipe restraining
devices mounted on said cutter base, said de-
vices extending downwardly in said vertical plane
below the lower extremities of said cutter saws,
said restraining devices yieldably resisting the
upward movement of said pipe into engagement
with said says and independently forcing said
pipe downwardly, when the latter is lowered with
said elevator, to strip said pipe from said saws.

6. A combination as in claim 5 in which a
series of rollers are mounted on said elevator;
and means causing relative vertical movement
between said rollers and said elevator when said
pipe is being lowered to cause said rollers to
assume the support of said pipe whereby said pipe
may be shifted on said rollers to a new position
for a succeeding slotting operation.

7. A combination as in claim 6 in which means
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is provided for adjusting theé means for causing
relative vertical movement between said ele-
vator and said rollers to vary the level at which
said rollers assume support of said pipe.
WHETSTINE B. PRIDY.
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