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SPINNING DEVICE FOR DRILL PIPE

Win W. Paget, Mcuntain Brook Ala,, assignor to Joy
Manufacturing Company, Plttsburgh Pa., a corporatien
of Pennsylvama

Appllcatmn Eebmary 6, 1953, Serial No. 335,477
23 Claims. (Cl 81—53)

This invention relates to spinning devices and more
" particularly to: spinining devices for  rapidly rotating sec-
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tions or stands of drill pipe during the couplmg and vo- -

,ctmplmg of drill pipe joints.

- Imooik well drilling apparatus the drill pipe ]omts are
usually made and broken by make and break tongs such
as “disclesed in ' my  copending 'application, Serial No.
291,156, filed June 2;-1952; now matured into Patent No.

2,737,839, granted March 13, 1956, owned by the same.

assignee ds the present-invention, dand during the makmg

. up and breaking out of the drill pipe joints it is desirable
to' rapidly rotate the: upper pipe section- or sections  to
expedite the coupling and uncoupling of the joints. - Vari-
ous-known deviceés have been provided to- effect such a
spinning function and the present invention contempla’tes
imiprovements over such known devices.

An object of the present invention is to- provide- an
improvedr‘ drill pipe:‘spinning. device. - Another object is
to-provide an improved. spinning device which ‘may be

_quickly positioned ‘and adjusted with respect to the work.
Still: another object is to provide an’ iniproved- spinning
device havmg improved and. reliable means for rotating
the drill pipe.  These and other objects and advantages
of the invention will, however hereinafter ‘more: fully
appear.

In the accompanying drawings there is shown for pur-
poses: of  illustration ‘one forny which. the invention may
assume in practice.

In these drawings:

Fig. 1 is-a plain: view xllustratmg a preferred embodi-
ment-of the spinning devme and the associdted supportm g
structute.

Fig.2 is a side elevatlonal vxew of the device shown in
Fig.. 1.

" Fig. 3 is ‘an enlarged plan view of the spmmng ‘device
perseiti plpe engaging position. .

Fig. 4-is-a fragmentary plan view of the spinning device
shown in Fig. 3, with the operating levers for the pipe
engaging and rotatmg means swung apart into open pos1—
‘tion. :

Fig. 5-1s an enlarged horxzontal section faken on line
§-.50f Fig. 2. '

Fig. 6 is'an enlarged detail vertical section taken on line
6--6'of Fig. 5, showing the torsion springs for one of the
Idler sprocket Jevers. :

“Fig. 7 is an enlarged detail. vertical secuon taken on
line 7--7 of Fig.

~-Fig. 8 is a longltudmal vertical sectwn taken in the
planes of line 8—8 of Fig. 5, and with parts shown: in; full.

- In this. illustrative constructlon, as-shown: in the draw-
ings, the improved spinning device generally des1gnated 1
is-shown mounted -on .a supporting structure -.generally
designated 2. 'The supporting -structure,‘compr,ises a ver-
tical support 3 and the spinning device is- mounted at’its
inher end on this verfical support to swing in horizontal
planes Evidently, the spmnmg device: maybe thourted in
vanmrs ‘other manners.
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The. spmmng device . coniprises & hcmzontal frame 4,

2

desirably of a fabricated welded construction, having a
cylindrical inner bearing engaging portion 5 surrounding
and ‘mounted on the vertical support 3.- The frame 4 has
a tubular central body 6 which carries at its outer portion
a housing of casing 7 (see Fig. 8) secured to the outer
end of the tubular frame body 6 and journaled within
bearings 8 supported within this housing is a vertical drive
shaft 9. The housing has top and bottom caps or plates
16 and 11 secured, as by screws, to the housing and the
bearings. 8 are supported within these. caps or plates in
the: manner shown in Fig. 8. These caps or plates pro-
vide aligned trunnions.12 supporting bearings 13 on which -
horizontally swingable arms or levers 14 are pivotally.
mounted. - Mounted at.the top of the housing is a motor
15, herein desirably a conventional reversible fluid motor,
provided with a ‘built in speed reducer having its terminal
driven element 16 coupled at 17 to the upper'end of the
vertical shaft 9.

“In this imiproved. construction a pair of fluid jacks 18
are arranged longitudinally on the frame 4 at opposite
sides of the tubular central body 6 (see Figs. 3 and'5),
and these jacks comprise fluid cylinders 19. containing
reciprocable  pistons 20. - The cylinders are  pivotally
mounted at their rearward ends at 21 on lateral lugs 22
secuired to the opposite sides of the tubular frame body 6
to- swing in horizontal planes about their pivots.  The

pistons have piston rods 23 projecting outwardly from

the. cylinders and they are pivotally connected at 24 1o
vertical pivot shafts 25, herein desirably in the form of
studs, secured to the lever arms 14. - Also as shown in
Fig. 7 pivotally mounted on the shafts 25 are relatively
short. lever arms: or levers 26 which carry multiple chain
idler sprockets 27 journaled on vertical shafts 28 secured
to'the lever arms 26.

A relatively wide, multiple, endless drive :chain or belt
30 engages and is driven by a drive sprocket 31 secured to
the vertical drive shaft 9 and this chain is leoped abotit
the idler sprockets 27 with its outer portion which extends
between the idler: sprockets: adapted to embrace & duill
pipe designated 32. This endless chain has outer. serra-
tions' 33 so that when ‘the intermediate outer portian -of
the chain:is brought into contaci with or wrapped partially
about. the drill: pipe to be rotated, by swinging the lever
arms. 14 inwardly -about their pivots into- the position
shown. in. Fig. 5, the pipe is firmly gripped. Fluid may be
trapped. in the cylinders- 19 to hold the lever arms. 14
firmly in adjusted position. - The shafts 28 on which the
idler: sprockets are journaled extend axially through arcu-
ate-slots 34 (Figs. 3, 4 and '5) formed in the lever arms
14 and these slots permit swinging movement of the levers
26 relative to.the levers 14, and torsion springs 35 encircle
the pivot shafts 25 (Figs. 6 and 7) and are connected be-
tween the levers 14 and 26 for constantly urging the latter
inwardly ‘about -their pivots .yieldingly to hold the-idler
sprockets 27 in the position shown in Fig. 5., These tor-
sion springs serve to control the slack in the drive chain
and are adapted to yield to permit limited swinging move-
ment. of the levers:26. - These arcuate slots limit the .ex-
tenit.of swinging movement of the lever .arms 26 in either
direction about their pivots relative to.the levers14. .

A horizontal fluid jack 49 has its cylinder 41 pivotally
connected -at 42 to the lower portion of the swinging
frame 4 of the spinning device, and reciprocable in this
j-cylin‘der is a piston 43 having its piston rod 44 project-
ing outwardly from the cylinder and pivotally connected
at 45 to a lateral lug 46 integral with the frame bearing
portion 5. By properly .supplying fluid under pressure
to the jack cylinder 41 the frame. 4 of the spiniing. de-
vice may be swung horizontally on its pivotal mounting,
and fluid may be  trapped in the <ylinder 41 to hold the
frame 4 firmly in adjusted position.

Journaled on ‘bearings 50 supported by the vertlcal
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shaft 9 above and below the chain sprocket 31 are axi-
ally spaced idler rollers 51 which are adapted to bear
against the exterior perlphery of the drill pipe when-
ever the drive chain is brought into driving contact w1th
the drill pipe as shown in Fig. 5.

- The general mode of use of the unproved spmmng
device is. as follows: The spinning device is adapted for
association with the make and break tongs:of my co-
pending application above referred to and after the pipe
joint is broken or prior to final tightening of the pipe
joints, the upper pipe section or sections may be rapidly
rotated .in the proper direction by the spinning device
of the present invention. Fluid under pressure may be

(>3
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supplied to the swing jack 40 .and the spinning device -

may be swung horizontally about its pivotal mounting
until the rollers 51 engage the outer periphery of the drill
.pipe, with the spinning device positioned as- shown in
Figs. 1 and 2. Fluid under pressure may then be sup-
plied to the jacks 18 to swing the lever arms 14 inwardly
about their pivots to bring the outer run of the drive
chain 30 into firm gripping contact with the upper pipe
section as shown in Fig. 5, and the motor 15 may then
be operated to drive the chain to cause rapid orbital cir-
culation thereof about the sprockets thereby rapidly to
rotate the drill pipe section. The spring controlled levers
26 on which the idler sprockets 27 are journaled, serve
to hold the drive chain in driving contact with the drill
pipe section with the chain at the desired tension and these
levers may swing slightly outwardly about their pivots
against the action of the torsion springs as the pipe sec-
tion is-rotated. The spinning device may be readily re-
leased from the drill pipe simply by operating the jacks
‘18 to swing the lever arms 14 wide apart as shown in
Fig. 4 and' thereafter the fiuid jack 40 may be operated
to swing the spinning device honzontally into the out-
of-the=way lateral position indicated in dotted lines in
Fig. 1.

‘As a.result of this invention, an improved drill pipe
spinning device is provided which is relatively rugged and
simple in design yet extremely efficient in operation. By
the provision of the improved mounting for the spinning
device and the Tevers for adjusting the pipe gripping means,
the device may be quickly positioned with respect to the
drill pipe and moved into pipe gripping position.. The
improved. spring mountings for the idler sprocket levers
which are carried by the swinging arms of the spinning
device not only remove any slack in the endless drive chain
during engagement with the drill pipe but also provide
for some yielding «during rotation of the pipe section.
These and other uses and advantages of the invention will
" be clearly apparent to those skilled in the art.

While there is in this application spec1ﬁcally descrlbed
one form which the invention may assume in practice,
it will be understood that this form of the same is shown
for purposes of illustration and that the invention may be
modified and embodied in various other forms without
‘departing from its spmt or the scope of the appended
claims. -

What I claim as new and desire to secure by Letters
Patent is:

1. A spinning dev1ce for drl.ll pipe comprising a casing,
‘a pair of levers p1vota11y mounted on said casing and
projecting- therefrom in ‘positions to straddle a drill pipe,
means for swinging said levers about their plvots an end-
less drive chain engageable with the drill pipe for rotating
the latter, idler sprockets about which said chain passes,
driving means carried by said casing for circulating said
chain about said idler sprockets, lever arms pivotally
mounted on said levers respectively to swing relative
thereto and by which said sprockets are respectively car-
ried, and yieldable means acting on said lever arms for
* urging the latter inwardly toward their innermost posi-
tions with respect to said levers.

2. A spinning device as set forth in claim 1 wherem
sald dnvmg means mcludes a drive sprocket journaled on
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said frame and engaging thé inner intermediate portion
of said endless chain for circulating the latter relative to
said idler sprockets.

3. A spinning device as set forth in claim 2 wherein
said levers have their pivots arranged coaxially with and
in the same straight line as the axis of said drive sprocket.

4. A spinning device for drill pipe comprising a casing,
a pair of levers pivotally mounted on said casing and
projecting therefrom in positions to straddle a drill pipe,
pipe engaging and rotating means carried by said casing
and operatively associated with said levers, motor oper-
ated means for swinging said levers to move said pipe
engaging and rotating means into and to hold the same in
pipe- engaging and rotating position with respect to the
pipe, and a roller journaled on said casing and projecting
therefrom intermediate the inner portions of said levers,
said roller engaging the pipe periphery to provide a bear-
ing for the device upon the drill pipe for receiving the
thrust imparted by said pipe engaging and rotating means
when the latter is in operative pipe engaging and rotating
position.

5. A spmmno device as set forth in claim 4 wherein
said pipe engaging and rotating means comprises an end-

* less flexible drive element adapted to embrace the exterior
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periphery of the drill pipe and having outer pipe engag-
ing serrations whereby said ﬂexible element may grip the
drill pipe.

6. A spinning dev1ce for drill plpe compnsmg 4 casing,

a pair of levers pivotally mounted on said casing and pro-
jecting therefrom in. positions to straddle a drill pipe, pipe
engaging and rotating means carried by said casing and
associated with said levers, means for swinging said levers
inwardly toward one -another to move said pipe engaging
and rotating means into pipe engaging and rotating posi-
tion with respect to the pipe, and a roller journaled on
said casing and projecting- therefrom intermediate the
inner portions of said levers, said roller engaging the pipe
periphery to provide a bearing for the device upon the
drill pipe when said plpe engaging and rotating means is
in operatlve pipe engaging and rotatmg position, said pipe
engaging and rotating means comprising an endless flex-
ible drive element adapted to embrace the drill pipe when
said levers are swung inwardly as aforesaid and a rotat-
able driving element journaled on said casing and engag-
ing said endless flexible element for driving the latter, said
roller having its axis of rotation aligned with the axis of
rotat-ion of said rotatable driving element.

7. A spinning device for drill pipe comprlsmg a casmg,
a pair of levers pivotally mounted on said casing to swing
in common planes; said levers prqectmg from said cas-
ing in positions to straddle a drill pipe, an endless flex-
ible element for engaging and rotating the drill pipe,
motor operated means on said casing for driving said
flexible element comprising a rotatable drive member,
rotary guides mounted on.said levers and about which
said flexible element passes, means for mounting said
rotary guides for limited movement inwardly relative
to said levers, and yieldable means for urging said
rotary guides inwardly toward one another relative to
said levers to take up slack in said flexible element dur-
ing engagement of the latter with the drill pipe.

8. A spinning device as set forth in claim 7 wherein
said mounting means comprises lever arms pivotally
mounted on said levers respectively and by which said

‘rotary guides are carried and said yielding means com-

prises springs for urging said lever arms mwardly about
their pivots relative to said levers.

9. A spinning device as set forth in claim 8 wherein
said rotary guides are journaled on shafts carried by said
lever. arms respectively, and said levers have arcuate
slots through which said :shafts extend and said slots
limit the swinging movement of said lever arms in op-
posite directions relative to said levers.

10. A spinning device for "drill pipe compnsmg a
casing, -a drive shaft journaled on sald casmg, a pair
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of oppositely extending levers pivotally. mounted on
said casing to swing relative thereto ~and  projecting
from said casing in positionis to straddle a drill pipe,
axially spaced rollers -journaled in: coaxial relation
with said shaft and projecting from said casing -inter-
mediate: the inner portions of said levers, said rollers
engaging the drill pipe periphery during spinning of the
pipe, an endless flexible driving element guided for orbital
movement and:engageable with a pipe to-be rotated,
means - carried by said levers for guiding said flexible
driving element, -and ‘a driving -element secured to said

shaft between said rollers and engaging said flexible driv-.

ing element for circulating the latter relative to said guid-
ing means.

11. “A spinning device as set forth in. claim 10 wherein
said guiding means comprises rotary idlers carried by said
levers and about which said flexible driving element

. passes, the inner portion of said flexible element between
~. said idlers passing around said driving element.

12." A spinning device for drill pipe comprising a sup-
port, a pair of levers: pivotally mounted on said support

.and projecting therefrom in positions to straddle a drill
pipe, an endless’ flexible ‘drive element -adapted ‘to em-
brace the exterior periphery of .a drill: pipe for rotating
the latter, means for effecting orbital circulation of said
flexible element, rotary guides on said levers respectively
and about which said flexible -element passes as it is
circulated, and movable yieldable mountings for said
rotary guides on said levers respectively for maintaining
said flexible drive element under the proper tension dur-
mg engagement of said ﬂex1ble element ‘with the drill
pipe.

13. A spinning device as set forth in claim 12 wherein
said movable yieldable. mountings. comprise lever arms
pivotally mounted on said levers respectively, and springs
act on said lever arms for urging the latter inwardly
about their vaots relative to said levers.

14. A spinning device as set forth in-claim 12 wherem
said ‘levers “are pivoted on said support to swing about
aligned axes:

15. A spinning device for drill pipe comprising a sup-
-port, a pair of levers pivotally mcunted on said support
to swing in common planes relative thereto and project-
ing therefrom in positions to straddle a drill pipe, pipe
rotating means carried at the outer portion of said sup-
port including a rotating element having -an orbitally
moving pipe engaging portion adapted to embrace the
pipe, yieldable mounting means for said orbitally moving
pipe engaging portion on said levers, means for mounting
said: support at its inner end remote from said pipe rotat-
ing means, and a motor carried in fixed relation at the
outer end portion of said support for driving said pipe

'rotating means.

16. A spinning device for drill pipe comprising a
support, adjustable pipe embracing and gripping means
carried by said support, roller means journaled on said
support at the inner side of said pipe. embracing and
gripping means and engageable with the exterior periph-

- -ery. of the drill pipe, and means for adjusting said pipe
embracing and gripping means into pipe embracing and
gripping position, said last mentioned means when' ad-
justed into pipe embracing and gripping position causing
said roller means to be- held firmly in rolling contact
with the drill pipe to provide a bearing for the device upon
“the pipe at the adjacent side of the latter.

17. A spinning device as set forth in. claim 16 wherein
said pipe embracing -and gripping means includes a flex-
ible pipe embracing and gripping element guided. for
circulation in ‘an orbital path, and said adjusting means

* is ‘effective to change the shape of the orbit of said ele-

. -ment as the latter is adjusted into and out of pipe embrac-

ing and gnppmg position.

18. A spinning device for dl‘lll pipe compnsmg a cas-

ing, a pair of cooperating, oppositely moving levers pivot-
ally ‘mounted on said casing and projecting therefrom in
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positions: to. straddle the drill pipe, pipe engaging and
rotating means carried by said casing and operatively
associated with said levers, means on said casing for
swinging said-levers inwardly toward one another about
their pivots on said casing to move said pipe engaging and
rotating means. into pipe engaging and rotating position
with respect to the drill pipe, and roller means journaled
on said casing at the inner pivoted ends of said levers and
having a- peripheral portion projecting from said casing
into engagement with the pipe periphery to provide a
bearing for the device upon the pipe for receiving the
thrust imparted by said pipe engaging and rotating means
when the latter is in operative position with respect to
the pipe.

19, A device as set forth 'in claim 18 wheréin said
roller. means and the pivots of said levers are in coaxial
relation.

20. A device as set forth in claim 19 wherein said
roller means comprises: axially spaced. rollers journaled
on said casing and said pipe engaging and rotating means
includes a driven element arranged coaxial with and be-

- tween said spaced rollers.

25

30

35

40

60

65

70

(]

21. A spinning device for drill pipe comprising an
elongated support, a pair of cooperating lever arms pivot-
ally mounted at their inner ends on said support and
disposed 'symmetrically. with respect to the longitudinal
median line of said support at the opposite sides of said
line, rotary guides journaled on vertical axes at the outer
end portions of said lever arms, a rotary drive member
journaled on said support with its vertical axis of rota-
tion lying in a longitudinal vertical plane in which said
median line also.lies, an endless driving element engaging
said rotary drive member and passing around said rotary
guides, extensible power jacks extending generally lon-
gitudinally of said support -at the opposite sides thereof
and pivotally mounted at the rear ends on said support
to swing horizontally;, means for pivotally connecting the
outer .ends. of said jacks to the outer sides of said lever
arms at points intermediate the ends. of the latter, and
means for operating said jacks to swing said lever arms
about their pivots, said lever arms swingable inwardly to
tnove said endless driving element into embracing engage-
ment with a drill pipe to be rotated.

22. A spinning device as set forth in claim 21 wherein
said pivotal axes of said lever arms are coaxial and are
aligned with the axis of rotation of said rotary drive
member.

23. A spmnmg device for drill pipe comprising an
elongated support, a pair of cooperating lever arms piv-
otally mounted: at their ‘inner ends on .said support to
swing toward and from one another, a motor driven rotary
drive member journaled on said support, guides carried
at the outer portions of said lever arms, an endless driv-
ing element engaging said rotary drive member and pass-
ing around said guides, extensible power jacks extending
generally longitudinally of said support along the oppo-
site sides thereof, means for operatively connecting said
power jacks to said lever arms at the intermediate portions
of the latter, and means for operating said jacks to swing
said lever arms about their pivots, said lever arms swing-
able about their pivots inwardly toward one another to
bring said endless driving element into eémbracing driv-
ing contact with the exterior periphery of a drill pipe to
be rotated.
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