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2,900,091
PIPE HANDLING EQUIPMENT
John O. Minter, Thompson, Tex.
Application December 5, 1955, Serial No. 550,900
2 Claims. .(CL 214—2.5)

This invention relates to pipe handling equipment, and
more-particularly to mechanism for moving sections of
well pipe onto and off of a well platform during the
operations of inserting the pipe in or removing the same
from a well.

In the drilling and production of oil and gas wells it
ijs often necessary to remove and reinsert long strings of
pipe in the well and during such operations each section
of pipe is separately handled as it is connected into or
disconnected from the string, the sectioms being moved
off of the platform and laid horizontally on a rack during
the removing operation and returned to the platform one
at a time during the reinserting operation. The handling
of the pipe in this manner as heretofore commonly prac-
ticed is a laborious, time consuming and dangerous pro-
cedure which adds greatly to the cost of drilling and
production of wells.

The present invention has for an important object
the provision of pipe handling equipment whereby the
handling of tubing, casing and drill collars in the laying
down and picking up of the same during well drilling
and producing operations may be greatly facilitated.
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Ancther object of the invention is to provide pipe -

handling equipment by which sections of pipe may be
readily moved onto and off of a well platform during
the removal of a string from or the insertion of the same
into a well without danger of damaging the threads of
the pipe, thereby eliminating the necessity for the use
of thread protectors.

A further object of the invention is the provision of
pipe handling equipment whereby relatively long lengths
of pipe may be quickly and easily moved onto and off
of a well platform, thus reducing the number of pipe
connections or joints which must be made up or discon-
nected on the well platform during the removal or in-
sertion of the string.

Another object of the invention is to provide pipe
handling equipment by which the safety of well drilling
and producing operation may be greatly increased and
the danger of dropping sections of pipe during such op-
erations may be eliminated.

A further object of the invention is the provision of
pipe handling equipment by which the manpower re-
quired for carrying out well drilling and production op-
erations may be substantially reduced. )

Another object of the invention is to provide equip-
ment for the handling of pipe by the use of which the
sections may be piled in higher stacks whereby pipe
racks of smaller dimensions may be employed.

" A further object of the invention is the provision of

" pipe handling equipment by which the sections of pipe
are held in a straight condition while being moved onto
and off of a well platform, thus reducing the likelihcod
of bending or otherwise damaging the pipe.

Another object of the invention is to provide pipe
handling apparatus by which sections of pipe may be
moved onto and off of a well platform without suspending
the sections in a position for swinging movement so that
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danger due to sudden swinging movement of the pipe
section as it is moved into a vertical position above the
well platform is eliminated.

A further object of the invention is the provision of
pipe elevating and  lowering apparatus by the use of
which wear on the catline of the drilling equipment is
substantially reduced.

The above and other important objects and advantages
of the invention will best be understood from the follow-
ing detailed description constituting a specification of the
same when considered in conjunction with the annexed
drawings, wherein—

Figure 1 is a front elevational view of the invention,
showing the same as applied to its use in connection with
a well platform,

_Figure 2 is a side clevational view of the mventxon on
a somewhat enlarged scale;

Figure 3 is a plan view of the invention as 1llustrated
in Figure 1;

Figure 4 is a cross-sectional view, taken along the hne
4—4 of Figure 2 looking in the direction indicated by
the arrows, showing structural details of the unloading
mechanism for the conveyor belt of the invention;

Figure 5 is a fragmentary detail view, partly in cross-
section illustrating a somewhat modified form of the con-
veyor belt unloadmg mechanism;

Figure 6 is a cross-sectional view taken along the hne
6—6 of Figure 5, looking in the direction indicated by
the arrows;

Figure 7 is a fragmentary, perspective view illustrating
the pipe elevating and lowering mechanism of the in-
vention; )

Figure 8 is a fragmentary side elevational view of the
pipe elevating and lowering mechanism, illustrating struc-
tural details of the pipe supporting cradle of the mecha-
nism and showing the same with a section of pipe sup-
ported thereon in position to be raised or lowered, and,

Figure 9 is a view similar to that of Figure 8 showing
the means by which the pipe is unloaded from the cradle
and the manner in which the unloading is accomplished.

Referring now to the drawings in greater detail, the
invention is illustrated in connection with its use with
well drilling and production equipment of conventional
type including a well platform P above which a derrick
D extends and which is provided with the usual cable
operated apparatus, not shown, for inserting plpe into
and removmg the same from a well bore.

The pipe handling equipment of the invention is posi-
tioned in proximity to the platform P and- comprises
means for raising and lowering sections of pipe to move
the same from pipe storage racks up to the level of the
platform or lower the same from the platform level to
the racks, and means for moving the pipe sections onto
and off of the platform when supported at the platform
level. '

The pipe elevating and lowering apparatus of the in-
vention comprises spaced apart, parallel, vertically dis-
posed trackways indicated generally at 10, four such
trackways being shown in the present illustration, ar-
ranged in pairs on opposite sides of an endless belt 12,
supported substantially at the level of the platform .P
and by which the pipe sections are moved horizontally
onto and off of the platform. Each of the vertical track-
ways 10 is of generally channel shape in cross-section
having a bottom wall 14, side walls 16, and spaced apart
front wall portions 18 which are inturned along their
free longitudinal -margins, as indicated at 20 to form a
longitudinal front opening 22 extending throughout the
length of the trackway.

The bottom wall 14 is cut away at the upper end.of
each trackway to provide an opening 24 through which
an upper sprocket 26 may extend into the interior of
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the trackway, which sprocket is mounted on a shaft 28
rotatably supported in bearings 30 attached to the exterior
of the bottom wall 14 at opposite sides of the opening
24.. An opening. 32-is also provided in the bottom wall
14:at- the bottom of the trackway through which. a lower
sprocket 34 may extend, the sprocket 34 being . carried
on a-shaft 36 supported in bearings 38 attached to the
exterior of the wall 14 on opposite sides of the lower
opening 32.

An endless chain 40 extends about the sprockets 26
and .34 which chain passes longitudinally along the in-
terior of the trackway and also along the exterior there-
of.

The :trackways 10 are suitably :tied together, as by
means of horizontal end members 42, shown in Figure
1,-and horizontal side members 44, shown:in Figure 2,
and may also be connected together by diagonal braces
such as those designated at 46 in Figure 2 to form a
tigid-and strongly braced structure.

The upper shafts 28 may be extended between the
trackways of the pairs, as best seen in.Figure 2 and may
also have end portions extending beyond the trackways
for the attachment thereto of a suitable driving element
such :as.a drum or pulley 48 positioned for rotation in
any -convenient manner and for any desired source of
power, not shown, whereby the endless chains 40 may be
driven in either direction,

‘Within -each of the trackways 10 a carriage 59 is
movably positioned for vertical movement in the track-

way, the carriage having a portion of generally H-shape *

-provided -with flanges 52 which extend between the in-
turned portions 20 of the front wall portions of the track-
-way -and -the side walls 16 thercof to guide the carriage
in theitrackway. Each carriage has extension or lug 54,
which projects horizontally through the opening 22 of
the trackway:and -which forms a pipe supporting arm or
cradle positioned to .receive and support a pipe section
S to be raised -or lowered by the mechanism. The car-
-riages 50 are:suitably connected to the endless chains 48,
as :by .means of links 56 connected to eyes 58 attached
-to the.carriages, and the carriages of each pair of track-
‘ways.are positioned at the:-same level to support the pipe
.S .in'‘a -substantially horizontal position while the same
-is ‘being raised or lowered. Each of the lugs 54 has an
:upwardly extending projection 69 at its outer end posi-
:tioned . to -engage ‘the pipe section S to prevent the pipe
-from :rolling off of -the cradle.

A lever 62 is pivotally attached to each carriage, as
-by means-of .a pivot pin 64, for vertical swinging move-
ment relative to -the lug. Stop.means, such as the lug
-66 is provided on the carriage, which is positioned to be
-engaged by -the lever 62, to hold the lever in an inactive
-position ‘with its upper surface below the upper sur-
-face of the cradle 54. A stop element 68 is: also
:positioned on -‘the trackway, near its upper eand, in
-a position to be engaged by the inner end of the
lever (62 ‘to -cause the lever :to swing upwardly, in
the manner shown in Figure 9, to roll the pipe S off of the
carriage across the top of the trackway onto the endless
belt 12 when the carriages reach their uppermost posi-
tions-in the trackways.

Pipe storage racks, such as those shown at 78 are pro-
vided extending laterally from the trackways and located
at-a level to permit the cradles 54 to be positioned below
the upper surfaces of the racks, whereby the pipe sec-
tions may be rolled into position to be engaged by the
cradles to elevate the sections or to permit the sections
‘to ‘be rolled off of the cradles onto the racks when the
-cradles are lowered, as illustrated in Figure 1.

The endless belt 12 passes about rollers 72 which are
-mounted on shafts 74 journalled at the ends of horizontal
beams 76 connected to the upper ends of the trackways
10 and positioned between the pairs of .trackways and
-extending beyond the trackways at each end. Suitable
:means, such as .the rollers 78 are positioned at spaced
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intervals along the lengths of the beams 76 in position to
be engaged by the belt 12 _to support the belt against
sagging under the weight of:the pipe sections, and addi-
tional rollers 80 may be provided beneath the belt, car-
ried on supports, such as those indicated at 82 attached
to the trackways, as best seen in Figure 2. One of the
shafts 74 may be driven, as by means of a pulley 84,
shown in Figure 3, attached to an extended end portion
of the shaft, and which is rotated from any desired source
of power. The belt 12 may, if desired, be provided with
cleats, such as those shown at 85, located at longi-
tudinally spaced intervals therealong, and whose pipe
engaging surfaces may be somewhat V-shaped to the
center the pipe on the belt.

1t will be apparent that sections of pipe when moved
onto the upper portion of the belt 12 may be moved
onto or off of the platform P by rotation of the pulley
84.

In Figure 4 there is illustrated one embodiment of
mechanism whereby the pipe sections may be caused to
roll off of the belt 12 onto the cradies 54 at cither side
of the belt. This mechanism comprises one -or more
cylinders 86 supported on the beams 76 and positioned
beneath the upper portion of the belt. ‘Each of the cyl-
inders has a piston movably positioned therein and pro-
vided with a piston rod 88 which extends upwardly into
engagement with the under surface of the upper portion
of the belt. The cylinders are connected at their lower
ends in communication with any suitable source of fluid
under pressure by a pipe 99, under the control of suit-
able valves 92 and 94, whereby fiuid under pressure may
be supplied to ¢ither of the cylinders to move the corre-
sponding piston rod 88 upwardly to tilt the upper portion
of the belt 12 to one side or the other to cause the pipe
section S to roll off of the belt and onto the cradles 54,
at one side of the belt.

A somewhat different form of the belt tilting mecha-
nism is illustrated in Figures 5 and 6, wherein rollers or
cains 96 are positioned beneath the upper portion of the
belt 12 which are eccentrically mounted on shafts 98 for
rotation therewith, the shafts being suitably journalled in
bearings 100 attached to the beams 76 in any convenient
manner. Each shaft 98 has a pulley. 182 at its outer end
which ‘is adapted to be rotated in any convenient man-
ner and from any desired source of power to rotate the
corresponding cain. It will be apparent that the .cains
96 -may be positioned to be operated to tilt the belt in
either direction and that by rotating the cains at one side
the belt may be tilted to roll the pipe off of the other side
of the belt.

In the operation of the invention, constructed as de-
scribed above, the equipment may be positicned beside
a well platform P with the belt 12 extending to a location
near the point at which the pipe is inserted in or removed
from the well. During the removal of the pipe from:the
well, each section.of pipe as it is disconnected from the

-string may be placed with its lower end on the belt and

the belt operated as the pipe section is lowered to move
the pipe into horizontal position on the belt. As soon
as the pipe section has been moved by the belt to a posi-
tion opposite the cradies 54, the beit tilting mechanism
is then actuated to .roll the pipe off of the belt and onto
the cradles at-one side of the belt, whereupon the cradles
are lowered by acuation of the chains 48 to lower the
pipe to the level of the racks, after which the pipe may
be rolled onto the rack.

In replacing the pips in the well, the cradles 54 are
lowered to positions below the racks and a pipe section
is rolled onto the cradles, the levers 62 being in the posi-
tions shown in Figure 8. The cradles are then moved
upwardly by actuation of the chains 40, and as the cradles

-approach their uppermost positicns the levers 62 engage

stops 68 ‘to actuate the levers in the manner illustrated
in Figure 9, to roll the pipe off -of .the.cradles .and onto
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the belt 12. The pipe may then be moved onto the plat-
form by actuation of the belt.

If desired, the belt may be operated to move the pipe
to a position to be connected to the catline or other hoist-
ing means in the derrick and as the inner end of thé pipe
is lifted, the belt may be further operated to move the
outer or lower end of the pipe inwardly toward.the point
at which it is to be connected into the string. By oper-
ation of the equipment in this manner swinging of the
pipe as it is moved into vertical position is avoided.

It will thus be seen that the invention provides pipe

handling equipment of unitary design, which is of sim-’

ple and rugged construction and by which sections of
pipe may be quickly and easily moved into and out of the
derrick during the insertion of pipe into or its removal
from a well.

The invention has been disclosed herein in connection
with certain specific embodiments of its structure, but it
will be understood that this is intended by way of illus-
tration only and that numerous changes can be made in
the construction and arrangement of the various parts,
without departing from the spirit of the invention or the
scope of the appended claims.

Having thus clearly shown and described the invention,
what is claimed as new and desired to secure by Letters
Patent is:

1. Pipe handling equipment comprising longitudinally
spaced pairs of laterally spaced uprights, conveyor means
movably supported on the uprights for horizontal move-
ment and positioned to support a pipe in a horizontal
position for longitudinal movement, pipe supporting means
movably carried on the uprights for vertical movement
at each side of the conveyor means and engageable with
pipes at longitudinally spaced points to support the pipes
in horizontal positions, means for moving the pipe sup-
porting means to move the pipes from one level to an-
other, means on the pipe supporting means and uprights
positioned for coaction to move the pipes from the pipe
supporting means to the conveyor means when the pipes
are at the level of the conveyor means, and means for
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tilting the conveyor means in one direction to cause the
pipe to roll from the conveyor means onto the pipe sup-
porting means at one side of the conveyor means and in
the other direction to cause the pipe to roll off of the
conveyor means onto the pipe supporting means at the
other side of the conveyor means.

2. In pipe handling equipment the combination with an
endless belt movably supported for movement in a hori-
zontal plane and positioned to support a pipe in an ele-
vated position for horizontal movement, of longitudinally
spaced uprights positioned at one side of said belt, pipe
supporting means movably carried on the uprights for
vertical movement and engageable with a pipe to support
the pipe in a horizontal position, means for moving the
pipe supporting means vertically to move the pipe from
one level to another, means on said pipe supporting means
and said uprights positioned for coaction when the pipe
reaches said plane to move the pipe in said plane from
the pipe supporting means to said belt and means for
tilting said belt out of said plane in a direction laterally
of the direction of movement of the belt to cause the pipe
to move from said belt to said pipe supporting means.
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