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Description

This invention relates to a system for transfer-
ring pipe laterally between a pipe rack and a pipe
handling apparatus of the kind defined in the first
part of claim 1.

A system is known from US Patent N° 3.810.553
which enables to transfer tubes laterally from two
magazines or racks, situated on either side of a
pipe handling apparatus transporting the pipes
towards a drilling platform.

This system comprises

an elongated main support frame adapted to be
positioned in proximity to a pipe rack,

a first trough of said pipe handling apparatus
positioned on said support frame and located
along the pipe rack and

a pipe transferring lift assembly positioned on
opposite sides of said support frame.

in the cited document, the tubes are moved
from the magazine or rack, by means of bars,
along an inclined plane to said first trough of said
pipe handling apparatus which is designed to
transport them to the platform.

This action often causes excessive wear on pipe
especially the threaded ends which must be pro-
tected from such wear.

This necessary care of the threads and pipe
ends creates an extra step in the instailation of the
pipe or other tubular in the hole resulting in a
longer cycle time.

Accordingly, it is the principal object of the
present invention to provide a system for trans-
ferring pipes laterally between a pipe rack and a
pipe handling apparatus, that system being able
to handle pipe without damaging the pin ends
thereof and not requiring that protective caps re-
main or be placed on the pipe ends.

According to the present invention, the system
comprises:

two spaced apart pivotally supported arms
located on said one side of said frame next to said
pipe rack,

each arm having on end pivotally coupled to
support means such that its opposite end may
move upward and downward,

said two arms being located generally in line
with each other for pivotal movement about
generally parallel pivot axes respectively,

a trough pivotally coupled to said arms at said
opposite ends such that said trough will move
upward and downward with said opposite ends of
said arms,

said trough being capable of supporting a
length of pipe,

means for tiiting said trough laterally in oppo-
site directions and

means for moving said trough laterally in oppo-
site directions and

means for moving said arms about their axes
respectively for moving said opposite ends of
said arms and said trough upward and down-
ward.

The invention is described in detail with refer-
ence to the accompanying drawings in which
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preferred embodiments are shown by way of
example.

Figure 1 is a perspective view of a pipe handling
apparatus with the pipe transfer system of the
present invention located on one side of the
apparatus next to a pipe rack.

Figure 2 is a side view of the pipe transfer
system of Figure 1.

Figure 3 is an enlarged end view of the tilting
mechanism for the stacking and unstacking
trough of the pipe transfer system of Figures 1
and 2.

Figure 4 is an enlarged side view of the tilting
mechanism for the stacking and unstacking
trough of the pipe transfer system of Figures 1
and 2.

Figure 5 is an end view of the pipe transfer sys-
tem of Figures 1 and 2 with its stacking and un-
stacking trough shown at different elevations and
positions.

Figure 6 illustrates a hydraulic system for
operating the pipe transfer system of Figures
1—5.

Figure 7 is a top view of the vertical, pivoted
trough of the pipe handling apparatus of Figure 1.

Figure 8 is a side view of the vertically pivoted
trough of the pipe handling apparatus of Figure 1.

Figure 9 is a side view of the vertically pivoted
trough of the pipe handling apparatus of Figure 1
showing the trough pivoted to an inclined posi-
tion by hydraulic cylinders.

Figure 10 is a cross-section of Figure 8 taken
along the lines 10—10 thereof.

Figure 11-s a cross-section of Figure 8 taken
along the lines 11—11 thereof.

Figure 12 is a cross-section of Figure 8 taken
along the lines 12—12 thereof.

Figure 13 is a cross-section of Figure 8 taken
along the lines 13—13 thereof.

Figure 14 is a top view of a slidable apron
attachable to the pipe moving device of the pipe
handling apparatus of Figure 1.

Figure 15 is a side view of the apron and pipe
moving device of Figure 14.

Figure 16 is an end view of the pipe moving de-
vice of Figures 14 and 15. .

Referring to the drawings, there wili be de-
scribed first the pipe handling apparatus 21 for
raising pipe P such as casing, drili pipe, collars, or
tubing up to a derrick floor 25 of a drilling rig {(not
shown} and for removing the pipe P from the
derrick floor 25. The pipe P is stored in racks 27 on
both sides of the apparatus 21. The apparatus 21
comprises an elongated frame 29 which supports
a trough 31 which may be pivoted upward to an
inclined position in alignment with a fixed trough
33 as shown in Figures 1 and 9 or downward to a
horizontal position as shown in Figures 5 and
10—13. Hydraulic cylinders 34 are provided for
pivoting the trough 31 upward or downward. The
cylinders are pivotaily attached to the frame 29
and their pistons are pivotally attached to the
trough 31. The rear end of the trough 31 is
pivotally coupled to the frame 29 at 35. The fixed
trough 33 is supported in an inclined position by
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the derrick floor 25 and support structure 36. The
trough 31 comprises elongated frame members
37A—37D which support a V-shaped floor 39
along which the pipe P slides. An intermediate
portion 39A of the V-shaped floor 39 is tiltable
laterally in either direction when the trough 31 is
horizontal, to dump pipe on either side of the
apparatus 21 for storage in the racks 27. The inter-
mediate position 39A is tiltable by hydraulic
cylinders 41. The cylinders 41 have their lower
ends pivotally coupled to structure 43 which is
connected to frame members 37A and 37B and
their pistons 41A pivotally coupled to the inter-
mediate portion 39A. Figure 12 illustrates the
intermediate portion 39A being tilted laterally to
the left. The cylinders 49 move up and down with
the trough 31 as it is pivoted up and down.

Also provided is a movable member 49 driven
by an endless chain 51 for movement along
trough 31 in either direction between its ends 31A
and 31B. The bottom 53 of the movable member
49 is V-shaped and slides along the floor 39. The
bottom of the floor 39 has an elongated slot 53
formed therethrough. A lug 55 having a thin neck
56 extends from the bottom of the movable
member 49. The neck 56 extends through the slot
53 and the lug 55 is connected to the chain 51
below the floor 39. Means, not shown, is provided
for driving the chain 51 in either direction.

When it is desired to move pipe from either of
the racks 27 upward to the derrick floor, the
following operations take place. The trough 31 is
located in its horizontal position and the movable
member 49 is located at the rear end 31A of the
trough 31. A length of pipe is transferred from one
of the racks 27 into the trough 31 where it rests on
the V-shaped floor 39, Trough 31 next is pivoted
upward to be in alignment with the fixed trough
33. The endless chain 51 is driven to move
member 49 up the trough 31 to its end 31B. The
front end 49A of member 49 engages the lower
end of the pipe P and pushes the pipe P upward in
the troughs 31 and 33 until the pipe overlies the
derrick floor. The pipe then is lifted into the der-
rick by cable hoists and/or elevators. The member

49 is retracted to the rear end 31A of the trough .

31; the trough 31 is lowered to a horizontal
position, and the process is repeated.

In moving pipe downward from the derrick
floor 25, the trough 31 is raised to be in alignment
with the fixed trough 33 and member 49 moved to
an upward position along trough 31. The cable
hoist locates a length of pipe in troughs 33 and 31
and member 49 is moved downward to the lower
end of trough 31 to allow the pipe to slide
downward in the trough 31 to position the pipe on
the intermediate portion 39A of the floor 39. The
trough 31 then is lowered to a horizontal position
and intermediate position 39A is tilted laterally to
dump the pipe on either side of the apparatus 21
for storage in one of the racks 27.

The pipe transfer system for transferring pipe
between the racks 27 and the pipe handling
apparatus 21 comprises a pair of aligned arms 61
and 63 located on the side of the pipe handling
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apparatus 21 and next to one of the pipe racks 27.
In Figure 1, one pair of arms 61 and 63 are shown
on the right of the apparatus 21 next to the right
rack 27. The ends 61A and 63A of arms 61 and 63
are pivotally coupled to the frame 29 at 65 and 67.
The opposite ends 61B and 63B or arms 61 and 63
may mave to an upper position above the catwalk
69 and to a lower position below the catwalk 69 as
shown in Figures 1, 2 and 5. In Figure 2 the arms
61 and 63 are shown in dashed form in their upper
position.

A hydraulic system is employed for moving the
ends 61B and 63B of arms 61 and 63 together to
upward or downward positions or to any level in
between. The hydraulic system comprises a pair
of cylinders 71 and 73 having their ends pivotally
coupled to the frame 29 at 75 and 77. The pistons
81 and 83 of the cylinders 71 and 73 are pivotally
coupled to arms 61 and 63. In Figure 2, the pistons
81 and 83 are shown pivotaily coupled at 85 and
87 to ears 89 and 91 which are connected to arms
61 and 63 respectively. When the pistons 81 and
83 are forced outward of their cylinders, the ends
61B and 63B of arms 61 and 63 are moved upward
and when the pistons 81 and 83 are moved inside
of their cylinders, the ends 61B and 63B of arms
61 and 63 are moved downward. Referring to
Figure 6, the hydraulic system for operating the
cylinders 71 and 73 comprises an oil reservoir 93,
a pump 95, a four-way directional controf valve 97
and appropriate flow lines.

Pivotally coupled to the ends 61B and 63B of
arms 61 and 63.is a stacking and unstacking
trough 101 for carrying pipe between the rack 21
and the pipe handling apparatus 21. The trough
101 can be pivoted laterally in either direction to
allow pipe to be loaded onto and from the trough
101. Referring to Figures 2—6, the mechanisms
for coupling the trough 101 to the ends 61B and
63B of the arms 61 and 63 and for tilting the
trough 101 will be described. Tilting mechanisms
103 and 105 are provided at each end of the
trough 101. The ends 61B and 63B of arms 61 and
63 have lugs 107 and 108 secured thereto respec-
tively and which extend laterally outward. The
lugs 107 and 108 are rotatably coupled to tilting
mechanisms 103 and 105 respectively allowing
the arms 61 and 63 to move up or down together
carrying the length of the trough 101 in a hori-
zontal position. Each of tilting mechanisms 103
and 105 is the same. Tilting mechanism 103 wiill
be described in detail. The lug 107 is rotatably
located in an aperture 109 formed through a bear-
ing member 111. Member 111 is rotatably
mounted on an upper shaft 113 which is sup-
ported by two mounts 115 and 117 fixedly
secured to the trough 101. The shaft 113 freely ex-
tends through apertures 115A and 117A formed
through mounts 115 and 117 and through aper-
ture 111A formed through member 111 whereby
the mounts 115 and 117 can rotate about the shaft
113 and the shaft 113 can rotate relative to
member 111. A rotary actuator 121 is fixedly
secured to the trough 191 by way of a piate 123
which is secured to the actuator 121 and to the
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trough 101. The actuator 121 has a lower shaft 125
which can be rotated in opposite directions. The
lower shaft 125 is fixedly secured to a linkage 127
which is coupled to the shaft 113. The linkage 127
has an aperture 127A which freely receives the
shaft 113 whereby the linkage can rotate about
the shaft 113. When the actuator 121 rotates its
shaft 125 in one direction, the linkage 127 is
rotated causing the linkage to turn about the shaft
113 and hence tilt the actuator 121 and the trough
101. In Figure 3, the trough 101 is shown in dotted
lines tilted laterally in opposite directions. In
Figure 3, the actuator 121 is not shown tilting with
the trough for purposes of clarity.

The rotary actuator 121 is a commercially avail-
able actuator hydraulically actuated. Referring to
Figure 6, it comprises a cylinder 129 having two
pistons 131 and 133, with a rack 135 connected
between the pistons. The rack 133 engages a
pinion 139. The shaft 125 is an extension of the
pinion 139. When pressure is imposed on one
side of the cylinder 129 is drives the piston and
the rack in one direction to rotate the pinion 139
and hence the shaft 125. On the opposite side of
the cylinder the pressure is released. In Figure 6,
member 140 is the cylinder for the rotary actuator
141 for the tilting mechanism 105. Actuator 141 is
the same as actuator 121. The cylinder 140 has
two pistons 142 and 142 and a rack 145 connected
between the pistons for rotating a pinion 146 from
which extends a shaft similar to shaft 107. Both
actuators of mechanisms 103 and 105 are ope-
rated simultaneously by hydraulic fluid from
reservoir 93 and pump 95 for driving their shafts
in the same direction for tilting the trough 101.
Four way valve 143 is employed for controlling
the direction in which the two actuators 121 and
141 rotate their shafts and hence the direction in
which the trough 121 is tilted.

The arms 61 and 63 and trough 101 operate in
the following manner to transfer pipe between
the rack 27 and the pipe handling apparatus 21.
Assume that pipe is to be transferred from
apparatus 21 upward to the rack 27. The arms 61
and 63 will be located such that the trough 101
will be just below the catwalk 69 in a non-tilted
position whereby the V of the trough 101 will be
straight up. In this position, the upper edge of the
trough 101 is located close to the catwalk 69 with
very little space between the trough edge and the
catwalk 69 such that pipe rolling outward on the
catwalk 69 will roll into the trough 101. The inter-
mediate position 39A of the floor 39 of the trough
31 is tilted laterally to dump a length of pipe onto
the catwalk 69. From the catwalk, the pipe will rolfl
into the trough 101. The arms 61 and 63 then are
raised simultaneously to raise the trough 101 with
the trough held in a non-tilted position. As the
trough is raised, its length will be held horizontal.
The trough thus will cradle and carry the pipe up-
ward with no longitudinal movement of the pipe
in the trough 101. Thus the pipe cannot roll off of
the trough, nor can it slide off of the trough longi-
tudinally. When the trough 101 reaches the top of
the rack 27, upward movement of the arms 61 and
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63 will be terminated and the trough 101 will be
tilted laterally in a direction to dump the length of
pipe onto the top of the rack 27. The trough 101
will be moved to a non-tilted position and the
arms 61 and 63 and trough 101 moved downward
to repeat the process.

For transferring pipe from the rack 27 to the
pipe handling apparatus 21, the arms 61 and 63
and trough 101 operate in the following manner.
Assume that pipe is to be transferred from an
upper row of pipe on the track 27 to the pipe
handling apparatus 21. The arms 61 and 63 will be
located such that the trough 101 will be just below
the top row of the pipe on the rack 27 with the
trough 101 in a non-tilted position whereby the V
of the trough 101 will be straight up. A length of
pipe will be pushed into the trough 101. The arms
61 and 63 will then be lowered simultaneously
with the trough 101 carrying the length of pipe
downward in a horizontal position. When the
trough 101 reaches the level of the catwalk 69,
downward movement of the arms 61 and 63 will
be terminated and the trough 101 will be tiited
laterally in a direction to dump the length of pipe
into the catwalk 69 where it will roll into the
trough 31. The trough 101 will be moved to a non-
tilted position and the arms 61 and 63 and trough
101 moved upward to repeat the process.

A pair of arms 61 and 63 and a laterally tiltable
trough 101 as described above will be located on
both sides of the apparatus 21 for transferring
pipe between either rack 27 and the apparatus 21.

When the incline of the troughs 31 and 33 is
small, the pipe may not slide down the trough
from the derrick floor by gravity. Referring now to
Figures 1, 7, 8, 11, 12, and 14—16, there will be de-
scribed in slidable apron 151 removably attach-
able to the pipe moving device 49 of the pipe
handling apparatus 21 for carrying pipe from the
derrick floor 25 down the troughs 33 and 31 when
there is little or no height differential between the
derrick floor 25 and the frame 29 of the pipe
handling apparatus 21. The apron 151 comprises
a V-shaped member slidable on the floor 39 of the
trough 31. An aperture 153 is formed close to the
rear end 151A of the apron 151 into which is fitted
a triangular shaped securing member 155 which
projects upward from a forward extension of the
neck 56 of member 49, The aperture 153 does not
extend all of the way to the rear end 151A of the
apron 151 but is spaced therefrom a short dis-
tance. The member 153 slants downward toward
its forward end whereby the member 155 may be
inserted into the aperture 153 by moving the
member 49 forward while the apron 151 will ride
upward on the member 155 as it moves forward
until it reaches full length of the aperture 153 at
which time the apron will drop down with the
member 155 located in the aperture 153. When
the member 49 is moved forward by the chain, its
front end 49A will engage the rear end 151A of the
apron and push the apron 151 forward along the
trough 31. For drawing pipe from the derrick floor,
the apron 151 will be pushed onto the fixed
trough 33. A length of pipe will be loaded onto the
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apron 151 and the member 49 will be moved
backward by the chain 51 pulling the apron 151
and hence the pipe backward whereby the pipe
may be loaded onto the rack 27. When the
member 49 moves backward the rear end 155A of
the member 155 engages the rear end 153B of the
aperture 153, pulling the apron 151 backward. As
seen in Figures 7, 11, and 12, the intermediate or
dump portion 39A of the floor 39 of the trough 31
has two elongated apron holding strips 161 and
163 formed along its top outer edges. When the
apron 151 is pulled onto the intermediate portion
39A, the outer edges 151B abd 151C of the apron
slide under the strips 161 and 163 whereby the
apron is held to the intermediate or dump portion
39A. Thus when the trough 31 is lowered to a
horizontal position and the dump portion 39A is
pivoted laterally, the apron 151 also will be tilted
laterally allowing the pipe to be dumped onto the
catwalk 69 for loading onto a rack 27 next to the
apparatus 21. During dumping operations by the
dump portion 39A, member 49 will not be located
above the dump portion 39A. When the apron 151
is tilted laterally by the dump portion 39A, its
aperture 153 is moved above the member 155.
However, when the apron is moved back in place
by the dump portion 39A, the aperture 153 will fit
around the member 155 whereby the movable
member 49 may push the apron along the trough
31 to the fixed trough 33.

Although the apron 151 is used primarily for
drawing pipe from the derrick floor for loading on
the rack, it is to be understood that it could be
used for moving pipe from the rack 27 to the
derrick floor. The apron 151 also has advantages
in that it protects the main troughs 31 and 33 from
wear. A teflon like coating may be applied to the
underside of the apron 151 to minimize friction.

When the height differential between the der-
rick floor 25 and the frame 29 is sufficient such
that the pipe will siide down troughs 33 and 31 by
gravity, the apron 151 may be removed as well as
the securing member 155. Member 155 may be
removably secured to the forward extension of
the neck 56 of member 49 by bolts.

Instead of employing the strips 161 and 163 to
hold the apron 151 to the dump portion 39A, the
apron 151 may have a thin neck extending down
from its bottom with an enlarged lug attached to
the thin neck. The thin neck will extend through
the slot 53 with the enlarged lug located below
the floor 39. This arrangement allows the apron
151 to slide on the floor 39 yet holds the apron 151
to the dump portion when it is tiited for dumping
purposes. In this embodiment, the apron 151 may
be coupled to the member 49 by securing
member 155 to the forward extension of the neck
56 of member 49 through the aperture 153 of the
apron 151 when the aperture 153 of the apron 151
is over the forward extension of the neck. The
apron 151 may be removed by removing member
155 and by sliding the apron forward when the
trough 31 is at a slightly inclined position to
remove the lower thin neck of the apron from the
slot 53 at the forward end of the trough 31.
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Preferably the apron 151 will be longer than the
length of pipe it will carry.

The features of the pipe handling apparatus 21
are claimed in our co-pending WO—A—82/00853.

Claims

1. A system for transferring lengths of pipe
laterally, between a pipe rack (27) and a pipe
handling apparatus (21) said pipe handling
apparatus comprising an elongate frame (29),
said pipe rack being located on one side of said
elongate frame, the system being characterized
by

two spaced apart pivotally supported arms (61,
63) located on said one side of said frame (29)
next to said pipe rack,

each arm having one end pivotally coupled to
support means such that its opposite end may
move upward and downward,

said two arms being located generally in line
with each other for pivotal movement about
generally parallel pivot axes (65, 67) respectively,

a trough (101) pivotaily coupled to said arms at
said opposite ends such that said trough will
move upward and downward with said opposite
ends of said arms

said trough being capable of supporting a
length of pipe,

means (103, 105} for tilting said trough laterally
in opposite directions and

means (71, 73) for moving said arms about their
axes respectively for moving said opposite ends
of said arms and said trough upward and down-

" ward.

2. The system of claim 1 characterized in that
said trough is pivotally coupled to said opposite
ends of said arms such that the length of said
trough is held generally horizontal as said oppo-
site ends of said arms are moved upward and
downward.

said trough is supported to be tilted laterally in
opposite directions about an axis (113) transverse
to said axes (65, 67).

Patentanspriiche

1. System zum seitlichen Transportieren von
Rohrstlcken zwischen einem Rohrlagergestell
(27) und einem Rohrhandhabungsgerat (21),
wobei das Rohrhandhabungsgerédt einen lang-
lichen Rahmen (29) aufweist und das Rohrlage-
rungsgestell an einer Seite des ldnglichen Rah-
mens angeordnet ist, gekennzeichnet durch

— zwei mit Abstand zueinander schwenkbar an
der dem Rohrlagerungsgestell am néchsten lei-
genden Seite des Rahmens (29) angelenkte Arme
{61, 63), wobei an jedem Arm jeweils an einem
Ende ein Tragerglied schwenkbar angelenkt ist,
derart, daf® dessen entgegengesetztes Ende sich
auf- und abbewegen kann und wobei die beiden
Arm im wesentlichen in einer Linie zueinander
angeordnet sind, um eine Schwenkbewegung um
im wesentlichen parallel Schwenkachsen (65, 67)
zu ermdglichen,
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— eine Rinne {101}, die schwenkbar an den ent-
gegengesetzten Enden der Arme angelenkt ist,
derart, daR sie sich mit den entgegengesetzten
Enden der Arme auf- und abbewegt, wobei die
Rinne ein Rohrstlck tragen kann,

— Mittel {103, 105) zum seitlichen Verschwen-
ken der Rinne in entgegengesetzter Richtung und

— Antriebsgiieder (71, 73) zur Bewegung der
Arme um deren Achsen bzw. zum Auf- und Abbe-
wegen der entgegengesetzten Enden dieser Arme
und der Rinne.

2. System nach Anspruch 1, dadurch gekenn-
zeichnet, dal’ die Rinne derart mit den entgegen-
gesetzten Enden der Arme gekoppelt ist, daR die
Rinne im wesentlichen horizontal gehalten wird
wenn die entgegengesetzten Enden der Arme auf-
und abbewegt werden, wobei die Rinne so gehal-
tert ist, dal? sie seitlich um eine Achse (113) in ent-
gegengesetzter Richtung verschwenkt werden
kann, und wobei diese Achse (113) quer zu den
Schwenkachsen (65, 67) verlauft.

Revendications

1. Installation de transfert de trongons de tube
latéralement entre un ratelier (27) a tubes et un
appareil (21) de manutention de tube, I'appareil
de manutention de tube comprenant un chassis
allongé (29), le ratelier a tubes étant placé d'un
cOté du chassis allongée, I'installation étant carac-
térisée par:
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deux bras espacés (61, 63) supportés avec arti-
culation et placés d'un premier, c6té du chassis
(29) prés du ratelier a tubes,

chaque bras ayant une premiére extrémité arti-
culée sur un dispositif de support de maniére que
son extrémité opposée puisse se déplacer vers le
haut et vers le bas,

les deux bras étant disposés de fagon générale
dans l'alignement l'un de V'autre afin qu'ils pivo-
tent autour d'axes sensiblement paralléles (65,
67),

un rigole {101) articulée sur les bras a leurs ex-
trémités opposées de maniére que la rigole se
déplace vers le haut et vers le bas avec les extré-
mités opposées des bras,

la rigole pouvant supporter un trongon de tube,

un dispositif (103, 105) destiné a faire basculer
le rigole latéralement en sens opposés, et

un dispositif (71, 73) destiné a déplacer les bras
autour de leurs axes respectivement afin que les
extrémités opposées des bras et la rigole soient
déplacées vers le haut et vers le bas.

2. Installation seion la revendication 1, caracté-
risée en ce que la rigole est articulée aux extré-
mités opposées des bras de maniére que la rigole
soit maintenue en direction générale horizontale
sur sa longueur lorsque les extrémités opposées
des bras sont déplacées vers le haut et vers le bas,
et

la rigole est supportée afin qu’elle puisse bas-
culer latéralement en sens opposés autour d'un
axe (113) transversal auxdits axes (65, 67).
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