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Patented Jan. 2, 1951 2,536,304 

UNITED STATES PATENT OFFICE 
2,536,304 

SPINNING HEAD 
James Mio on, Altadena, Calif., assignor to Signal 

Oil and Gas Company, Los Angeles, Calif., a cor 
poration of Delaware 

Application January 12, 1946, Serial No. 640,720 
(C. 255-23) 5 Claims. 

This invention relates to a drilling device suit 
able for use in drilling bore holes in the earth for 
production of oil, gas, water, Sulfur, and other 
fluids from the earth. The drilling machine may 
be employed for drilling bore holes from an ini 
tial vertical direction or from an initial horizon 
tal direction, and also for the drilling of curved 
bores from either initial direction. 
My invention Will be better understood by ref 

erence to the drawing, showing a preferred em 
bodiment of my invention, in Which 

Fig. 1 is a plan View of my drilling machine 
With parts broken away; 

Fig. 2 is an enlarged end View of Fig. i., the 
yoke assembly being shown in the direction of 
line 2-2 but omitting the frame; 

Fig. 3 is a section taken on the line 3-3 of 
Fig. 2; 

Fig. 4 is a section taken on the line 4-4 of 
Fig. 2 omitting the yoke mounting; 

Fig. 5 is a section taken on the line 5-5 of 
Fig. 4; 

Fig. 6 is a Section taken on line 5-6 of Fig. 4 
and 

Fig. 7 is a section taken on line 7-7 of Fig. 
In Fig. 1 the drilling machine is mounted upon 

the supports , Suitably braced and positioned on 
a foundation and mud-receiving system at the 
desired well site. Yoke 2 is mounted on Wheels 3 
and travels on Suitable guides 4 in the Supports 
On each Side of the yoke. The yoke is moved by 
piston rods 5 operating in the hydraulic jack 
cylinders 6 mounted on the frame . The drill 
ing and Spinning head T is mounted on yoke 2. 
POSitioned on CrOSS beam 8 is a slip 9 and hy 
draulic jacks 9 in which operate piston rods f 
carrying a yoke 2 mounted on Wheels 3 operat 
ing on tracks 4. Two-way slips 5 and 6 are 
mounted on the yoke 2 and travel therewith. A 
stationary holding slip 8 is mounted on cross 
beam 7. Slips 5, 6, and f are employed for 
running casing 9, and slipS for holding the drill 
pipe 20 at the end of which is attached the con 
Ventional earth boring dril 2, Such as is used 
in bore hole drilling. 
The Spinning and drilling head 7 is mounted 

on the frame of the yoke 2 by bolts 22. The hous 
ing 23 carries a shaft 24 mounted in suitable 
bearings 25 and carrying a gear 26. The gear 26a. 
is bolted to a ring 27 carrying a cylindro-conical 
flange or hub formed of conical flange or hub 28 
terminating in a cylindrical rim. 29. The conical 
Wall is slotted at 30. In each slot 30 is positioned 
a slidable key 3 formed with a flange 32 to en 
gage the outer flattened portion 33 of the exterior 
wall of the flange 28. Covers 34 are mounted 
Over the Slides. 
The ring 27 carries a depending rim 35 to 

which is attached a wear or bearing sleeve 36. 
Mounted in the conical Section of 28 is a plu 
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rality (shown as four) of wedge slips 37 carrying 
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a gripping sleeve 38 having a cylindrical Serrated 
inner Surface to engage the pipe. The slides 3 
are bolted to the SlipS 3 by means of bolts 39. 
The end of the Slips bear against the spring 76 
mounted in the recess 69 formed in the ring 27. 
The inner wall of the cylindrical sleeve 29 car 
lies Splines 4G in which the split collar, formed 
of semi-cylindrical Sections, it and if a., is set by 
means of mating female Spline member 42 
formed in the exterior Wall thereof. A spring 
lock 43 is set in bores formed in the Wall of 29. 
The Spring lock is composed of Spring ?tå and 
ball 45, which SetS in a detent 46 in the exterior 
wall of the collar 4. The bore is closed by a plug 
47. A plurality of Such locks may be employed. 
Each half of the collar is connected by means 

of links 48 to each of tWo slips 37 by pins 49 and 
50 on which the links may pivot. 
The cylindro-conical members (35, 28, and 4) 

are mounted in thrust bearingS 5 and 52 and in 
roller bearings 53. The cylindrical sleeves 4 and 
4a are grooved at 55 and carry a Split clamping 
ring 56 which holds the cylindrical Sections in 
place by means of ears 57 and bolts 58. The ring 
56 carries pins 59. A Shifting fork 60 engages the 
pin 59 by means of slots 6. The fork 60 is con 
nected to a lever 64 and pivoted at 62 on bracket 
63. The lever 64 is operated by a hydraulic jack 
65 by means of a pivot connection 66 to the piston 
rod 67. 
The gear 25 is driven by a hydraulic motor 68 

or by an electrical motor positioned in its place 
and connected to the shaft 24. 
A suitable hydraulic motor 68 having the 

required power to operate the slipS is such as 
is described in United States Patent No. 2,320,727 
and No. 2,313,407. It will be observed that the 
slips may be advanced and retracted to Inove 
them into pipe-gripping position or to move 
them from the pipe-gripping position independ 
ently of the rotation of the ring gear. In this 
fashion the pressure applied on the slipS is con 
trollable so that the pipe is not damaged. This 
also permits of the use of the head with dif 
ferently sized pipe. 
To employ the Spinning head as a mechanism 

for unScrewing drill pipe, any rotary mechanism 
which may be mounted on the yoke 2 and em 
ployed for rotating the pipe during drilling (as, 
for example, Such as is described in my co-pend 
ing application Serial No. 633,934, filed December 
10, 1945) is removed from the yoke 2. The spin 
ning head 7 is bolted in its place on yoke 2 by 
means of bolts 22. The hydraulic jack 65 is 
operated to pull down the rod 67 whereupon the 
shifting fork will cause the rings 4 and 4 a to 
lift the slips 37 and thus enlarge the opening 
formed by the inner face of the gripping - mem 
ber 38. The pressure of the fork 60 is sufficient 
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to force the ball 46 out of the detent 45 to permit 
of the movement of the ring. The yoke 2 
descends and the pipe 20 passes through the 
opening 7 which with the slips 37 in lifted posi 
tion is greater than the external diameter of 
the pipe and any tool joint employed on the 
pipe 20. The piston rods 67 are then lifted, mov 
ing the collars 4f and 4f a downward, causing 
the slips to move downward, against the Spring 
70, in their conical seat until the gripping Sur 
faces of the slips grip the pipe 20. The gripping 
pressure may be controlled by controlling the 
hydraulic pressure in the jack 65. The ball 46 
moves into position in the detent 45 to hold the 
ring against accidentallongitudinal movement. 
With slips. 9 in open position, the yoke 2 may 

then be lifted to withdraw pipe from the hole 
intil the screwed joint to be broken is above 
the slips 9. Back-up tongs are now placed below 
the joint to be broken and motor 88 rotates the 
gears 26 and 26a. This causes a rotation of the 
ships 37 through the slides 3 and a rotation of 
the collars 4 and 4f a by means of the splines 
$40 and 42. With the slips in gripping position, 
“the pipe 2 G is rotated in a direction to unscrew 
the screw joint between the slips 38 and the 
back-up tongs. This breaks the joint. The 
'protruding section 20a (Fig. 1) of the pipe may 
then be removed by-lifting the sleeves-6A and 4 a. 
-aided by the springs 70 to retract the slips 3 
as-described above. The-spinning head raay be 

- employed to lift another section of pipe and 
break the joint in the manner specified above. 
To add pipe to the drill-string, the portion in 

position is held by slips :9 with the Screw joint 3: 
to be made up above the SlipS 9. With SlipS 3 
in lifted position the pipe is passed through the 
sslips with the joint below the head 7 and the 
threads engaged. Back-up tongs are placed 
below the joint to be made-up. The slips 37 are - 

3 forced down by means of the shifting fork 60 
to cause a gripping of the pipe by the member 
38. The motor 68 then rotates the slips through 
the gears-26 and 26a ito.make up the pipe. The 
slips. 9 may then be opened and With the Slips 
still in gripping position the yolke 2 may be: noved 
što move the pipe into the bore. 

;In addition to employing the "Spinning head 
either as a spinning head or as a lifting head, 
it may also be employed to rotate the pipe for 

is drilling of the bore hole. - 
In-such case, the pipe section 2a (protruding 

; beyond the head is: connected to a conventional 
mud swivel not shown. With the slips 3 in 
jgripping position as described above and the 
slips. 9 open, the pipe and the drilliay be rotated 
..and the yoke 2 advanced to ; bore the desired 
hole. When the yoke has reached the liniaits of 
its travel toward slips -9, the slips 9 are set; and 

- the mud swivelis removed and the drill head 
is employed as a spinning head to add pipe, -as 
-described above. The mud SWivel is then 
: attached to the pipe and drilling is continued 
- as , described above. 
While I have described a particular embodi 

ment of my -invention for the purpose of illus 
-tration, it should be understood that various 
modifications - and "adaptations thereof : may be 

is made Within the spirit of the invention as . Set 
..forth in the appended claims, 

..I. claim: 
1. In a drill pipe rotating device, a ring gear, 

a cylindro-conical flange-on-said gear, a plurality 

- 5 

10 

2. 5 

70 

4. 
of slips slidably mounted in the said conical por 
tion of said cylindro-conical flange, a sleeve slid 
ably mounted in the cylindrical portion of the 
cylindro-conical flange, link connections between 
said sleeve and Said slips, a driving connection 
between Said slips and Said conical portion, a 
tdriving connection between the sleeve and said 
cylindrical portion, means for rotating said gear, 
and means for advancing and retracting said 
sleeve in said cylindrical portion. 

2. In a drill pipe rotating device, a ring gear, 
a cylindro-conical fange on said gear, a plurality 
of slips slidably mounted in the said comical por 
tion of said cylindro-conical flange, a sleeve slid 
ably mounted in the cylindrical portion of the 
cylindro-conical flange, link'connections between 
said 'sleeve and said slips, a driving connection 
between said slips and said conical portion, a 
driving connection between the sleeve and said 
cylindrical portion, means for rotating said gear, 
means for advancing and retracting said sleeve 
in said cylindrical portion, and means for lock 
ing said slips in pipe-gripping position. 

3. In a drill pipe rotating device, a ring gear, 
a" conical flange mounted on said ring gear hav 
ing longitudinial recesses in its interior Wall-sur 
face, said recesses receiving and holding a plu 
rality of pipe-engaging slips for slidable move 
illent therein, said slips being'rotatable With said 
fiange, a "collar carried by said flange, link-con 
lections between said slips arid said ecliar, means 
for moving said collar to advance and retract 
Said Slips, and means for rotating said gear. 

4. An apparatus of the class described compris 
ing a case, a gear-disposed in the case, a bore in 
said gear, adapted to pass drillpipe therethrough, 
pipe-engaging slips disposed in said case, a driv 
ing connection between'said-gear and said slips, 
Said connection including an outwardly divergerit 
guide having recesses in its interior swall surface 

i receiving-and holding'said:slips, means independ 
rent of said gear for-noving said slips-in-and-out 
- of pipe-gripping è position' while maintainingª said 
driving connection between said 'slips and said 

-gear, and means for moving said case in either 
: direction axially of Said-pipe when said slips are 
in pipe-engaging position. 

5. In a drill pipe-rotating device, a ring gear, a 
conical flange-mounted on said ring gear, said 
flange having in its interior wall surface-recesses 
'receiving and holding a plurality of pipe-engag 
ing * Slips for-rotation-therewith and for-rélative 
longitudinal displacement, a collar, link connee 
tions between said slips and said collar, means 
for moving said collar to advance and retract 
*said slips, and means for rotating said gear. 

*JAMES MOON. 
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