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Patented June 14, 1949 2,472.999 

UNITED STATES PATENT OFFICE 
2,472,999 

iPORTABLE ORLLING RIG 
Emmett Lee Alexander and Albert Wood Braith 
waite, Enid, Okla., assignors to The George E. 
Failing Supply Company, Enid, Okla., a cor 
poration of Oklahoma. 
Application June 4, 1945, Serial No. 597,512 

(C. 255-22) 4. Clains. 
1. 

The invention relates to drilling rigs of the 
type used in drilling bore holes in earth forma 
tions and has for its principal object to provide 
a relatively small, compact, light-weight skid 
mounted drilling unit. that is readily transported 
from One drilling site to another, 
Other objects of the invention are to provide 

a skidmounting for the drilling apparatus where 
in the skid frame forms a unitary part of the 
frame carrying the various mechanisms of the 
drilling unit; to provide a drilling unit equipped 
with a swivel mounted drill rotating mechanism 
for drilling. boreholes at various angles With re 
spect to the perpendicular; to provide a hinge 
support for the rotating mechanism on the SWivel 
mounting whereby the drill rotating mechanism 
is adapted to be swung out of drilling position 

: as when running in or pulling drill pipe Casing 
or the like; to provide a hinging structure whereby 
the hinging axis, when extended, extends Sub 
stantially tangentially with the periphery of the 
crown pulley on the drilling mast for retaining 
the axis of the rotating apparatus in alignment 
with the crown pulley, thereby facilitating move 
ment of the drill rotating mechanism when car 
rying the drill rod; to provide a housing for the 
various driving mechanisms formed as a unitary 
part of the skid supported frame and which is 
adapted to contain the parts in a bath of lubri 
cating oil, the oil also being used for the fluid 
supply in operating the hydraulic cylinders of 
the drill feeding mechanism which is used to 
control pressure on the drill bit when the drilling 
apparatus is in operation; and to provide a sim 
plified piping system through which fluid is sup 
plied to the hydraulic mechanism. 
In accomplishing these and other objects of 

the invention, I have provided improved struc 
ture, the preferred form of which is illustrated 
in the accompanying drawings wherein: 

Fig. 1 is a perspective view of a drilling unit 
constructed in accordance with the present in 
vention, a portion of the mast being broken away 
to shorten the drawing. 

Fig. 2 is a fragmentary side view of the hinge 
connection for mounting the drill rotating and 
feed mechanisms. 

Fig. 3 is a front view of the swive ring and hingemounting. 
Fig. 4 is a side view of a portion of the drilling 

unit, part of which is broken away to better illus 
trate the various driving mechanisms and the 
piping system by which hydraulic fluid is sup 
plied to operate the drill feeding mechanism. 

Fig. 5 is a horizontal section on the line 5-5 of 
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Fig. 4 particularly illustrating the pump and pip 
ing System. 

Fig. 6 is an enlarged vertical section through 
the drilling unit, particularly illustrating the 
Swivel mounting of the drill rotating and feed 
mechanisms and the clutch connection between 
the power unit shaft and the shaft of the drill 
rotating mechanism. 

Referring more in detail to the drawings: 
designates a drilling rig constructed in ac 

cordance with the present invention and which 
includes a pair of laterally spaced parallel skids 
2 and 3 mounting upwardly and inwardly in 
clined legs 4-5 and 6-7 at the respective ends 
thereof, and intermediate legs 8-9 for carrying 
longitudinal side Wall portions 0 and formed 
as a part of the leg structure and which are 
connected at the ends by transverse end wall 
portions 2. The side wall portions carry a power 
unit indicated by the housing 3 at the forward 
ends thereof. The side wall portions also carry 
sand and hoisting reels 4 and 5 that are covered 
by a guard 6 having openings and 8 register 
ing with the respective reels for passing the sand 
line 4' and hoisting cable 5’ used in the oper 
ation of the drilling unit as in conventional drilling practice. 

Extending longitudinally between the side por 
tions ( and is a substantially cylindrical hous 
ing 9 for containing the drives for the various 
operating mechanisms later described. The hous 
ing 9 opens through the end wall portion 2 at 
the rear end of the frame and carries the drill 
rotating and control mechanisms. The drill ro 
tating mechanism is connected by a swivel ring 
20 sleeved within the open end of the housing 2 
and having an annular shoulder 2 engaging the 
end of the housing and an inwardly extending 
flange 22 which abuts against an inwardly ex 
tending flange 23 of the housing 9. The swivel 
ring is retained in the housing by a keeper ring 
24 including a pair of ring-like sections 25 and 
26 secured together by bolts 27 passing through 
the openings in the ring 26 and engaged in 
threaded sockets in the ring 25 whereby the an 
nular flanges 28 and 29 on the respective sec 
tions are held in engagement with inwardly ex 
tending fanges 22 and 23 respectively. Thus, the 
flanges are retained in abutting engagement; 
however, the ring 20 is adapted to turn about 
the axis of the housing for positioning the drill 
rotating mechanism at various angles later de 
Scribed. 

Extending from one side of the swivel ring 
(Figs. 1, 2, and 3) is a laterally extending wing 



2,472,999 
3 

like plate 30 carrying ears 3 and 32 on the upper 
and lower portions thereof to carry hinge ele 
ments 33 on which the gear housing 34 is adapted 
to Swing to and from axial registry with the axis 
of the housing 9. The gear housing is best illus 
trated in Fig. 6 and includes an annular wall 
35 forming a continuation of the ring 2 and 
which is closed at the end adjacent the ring 28 
by a plate-like portion 36 and at the opposite end 
by a rounded Wall 37. Formed on the gear hous 
ing on an axis at right angles to the axis of the 
SWivel ring are collar portions 38 and 39 encircling 
axial openings 40 and 4. The opening 4 at 
the bottom of the housing is closed by a plate 
42 secured by fastening devices such as cap screws 
43. The plate 42 and the annular wall 35 respec 
tively support anti-friction bearings 45 and 46 
which journal spaced portions of the drive sleeve 
83. The bearings are provided with oil seal rings 
89 and 59 on the outer sides of the anti-friction 
bearingS 5 and 46 to retain lubricant within the 
gear housing and prevent entrance of drilling 
fluid. The top bearing is enclosed by a cap 5A 
fixed to the upper end of the sleeve and adapted 
to rotate therewith. Projecting from the side : 
of the gear housing is a lug 52 engaged between 
the ears and secured thereto by the hinging ele 
inents 33, the hinging axis is set at an angle and 
when extended intersects the periphery of the 
Crown pulley of the mast (later described) at the 
point from where the drill cable turns down 
Wardly to connect with the drilling string. 
The gear housing is retained in engagement; 

With a bevel seat 53 in the end of the swivel ring 
by a clamp 54 including an eye bolt 55 pivotally 
mounted between a pair of ears 56 extending 
laterally from the side of the swivel ring opposite 
the hinge connection. The eye bolt has a 
threaded Shank 57 adapted to be extended be 
tween a pair of laterally projecting ears 58 on the 
gear housing and the shank mounts a, nut 59 
that is adapted to be drawn into clamping en 
gagement with the ears 58 by a hand lever 60. 
Upon release of the clamping engagement, the 
eye bolt of the clamp may be swung on the pivot 
connection out of engagement with the lugs 
whereupon the gear housing is free to move away 
from the Swivel ring and to the side of the axis 
of the bore hole. 
Extending circumferentially of the sleeve 48 

Within the gear housing is a flange 63 mounting 
a ring gear 64 that is secured thereto by fasten 
ing devices such as rivets 65. The ring gear is 
rotated by a pinion 66 that meshes therewith and 
which is carried on a stub shaft 67 rotatably 
Iihou inted in anti-friction bearings 68 located 
Within a bearing opening 69 of the plate portion 
36 of the gear housing. The stub shaft extends 
into the coupling ring and carries a toothed 
clutch element 7 fixed thereto by splines 72. 
The power shaft 3 of the power unit is located 
coaxially with the housing 9 and is connected 
through a main clutch 74 with a variable speed 
transmission 75, both of which are located with 
in compartments 76 and 77 formed in the housing 
$9. The power delivery shaft 78 of the transmis 
Sion extends rearwardly within the housing and 
terminates adjacent the stub shaft 67, the shaft 
being Suitably mounted in anti-friction bearings 
3 carried by the partitions 80 extending trans 

Versely of the housing 9. The terminal end of 
the shaft 8 is splined as at 8 to slidably con 
nect a coupling element 82 having internal teeth 
83 adapted to mesh with the teeth 84 on the 
coupling element 7 previously described. The 
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4. 
coupling element 82 is operated by a collar 85 
mounted thereon and which is connected by an 
arm 86 on an operating shaft 87 mounted in the 
housing 9 and which has one end extending 
through the side wall portion of the frame for 
nointing an operating lever 88 whereby the shaft 
inhay be rocked to move the clutch element 82 to 
and from clutch engagement with the clutch ele 
Inert, on the stub Shaft 6. Therefore, when 
the main clutch is engaged and the clutch ele 
Eilents 82 and f are interconnected, the drive 
pinion 66 is rotated to rotate the ring gear 6 
which rotates the sleeve i8 within the bearings of 
the gear case. 
Formed in the inner face of the sleeve i3 are 

recesses 89 nounting roller-like keys 99 that en 
gage in grooves 9 of a drive rod. 92, which drive 
rod is projected through the sleeve and carries a 
gripping chuck 93 on the lower end thereof and 
a drive bushing 94 on the upper end, to engage 
a drill pipe or Kelly rod 95 that is projected 
through the drive rod as in customary drilling 
practice. 
The drilling string is supported for movement 

through the drive rod by a mast 96 having legs 
9 and 93 pivotally connected as at 99 with ears 
!) on the rear ends of the skids 2 and 3. The 
mast also has legs and 02 similarly connected 
With the skids. The legs converge inwardly and 
upwardly to connect with a pulley support 3 
nounting a Crown pulley 04 and a sand reel 
pulley (5 over which the cables from the sand 
reel aind hoisting reel are respectively passed. 

the reels previously mentioned are mounted 
on a shaft 6 having the ends journalled in bear 
ings 37 carried in the ends 2. The reel shaft is 
operated by a chain 48 operating over a sprocket 
i (9 on the shaft 78 and over an aligning sprocket 
(not shown) on the shaft 106. The sprocket 93 
is normally loose on its supporting shaft but is 
adapted to be coupled thereto by a jaw clutch 
07 movable into and out of position by an arm 
i8 engaged with a clutch ring and which is 
operated by a rock shaft 0 oscillatively mounted 
in the frame and having a projecting end to 
which is connected a rock lever similar to the 
lever 88 previously described. The reels are under 
control of hand evers 2 that project through 
openings 3 in the side of the reel guard 6. 
Connected with the upper end of the drive lod 

internediate a shoulder f4 thereon and the 
drive bushing socket 5 is a transverse yoke 6 
carrying depending piston rods 7 and f 18 that 
are connected with pistons (not shown) operable 
in cylinders 9 and 20 carried by opposite sides 
of the gear housing. The yoke also carries guide 
rods 2 and 22 slidable in guides 23 and 24 
projecting from the gear housing adjacent the 
cylinders. 

Pressure fluid is supplied to the respective ends 
‘of the cylinders through pipes 25 and 26 that 
are connected with headers f 27 and 28 having 
connection with hoses 29 and 30 leading to a 
control valve 3 f, the hose connections provid 
ing for SWiveling and hinging movements of the 
drill rod rotating mechanism. The pressure fluid 
is contained within a compartment 32 of the 
housing 9 and also forms a lubricant for the 
drive mechanism contained therein. The pres 
sure fluid is withdrawn from the lower portion 
of the housing through a pipe 33 having connec 
tion with the inlet f 34 of a pump 35 that is sus 
pended below the housing 9 and which has an 
outlet 36 with a pipe 37 leading to the inlet 38 
of the Control valve 3. The outlet of the con 
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trol valve 3 is connected by a pipe E39 through 
which the fluid is returned to the compartment 
32. The control valve is operated to admit fluid 

alternately to the respective ends of the cylinders 
by a lever 40 located adjacent the lever 88 and 
which is mounted on a rock shaft 4 having a 
depending arm $2 connected with the valve stem. 
44 by links 45. The valve 3 may be of any 

ordinary construction and specifically forms no 
part of the present invention. 

in operating the apparatus constructed and as 
sembled as described, the drilling unit is trans 
ported to the site of drilling operation and the 
skids 2 and 3 are mounted on Suitable sills if 
required to provide adequate support for the unit. 
The mast is erected and the drill cable is con 
nected With the Kelly rod through a conventional 
Swivel head (not shown) wherethrough drilling 
fluid is circulated through the drill rod and re 
turned by way of the bore hole to be drilled as 
in regular practice. The Kelly rod is mounted 
Within the drive rod and the bit (not shown) is 
connected with the lower end thereof to start the 
drilling operation. In drilling position the gear 
housing is latched in position. So that it is directly 
over the axis of the hole to be drilled. Upon 
starting of the prime nover and engagement of 
the clutch 4 and the clutch element 82 with the 
clutch element 7, the pinion gear 66 drives the 
ring gear 64 to rotate the sleeve 48 which in turn 
rotates the drive rod 92 by reason of the keyed 
connection therewith. When the chuck 93 is en 
gaged with the Kelly rod or drill pipe, the bit is 
rotated. Simultaneously the pump 35 is being 
operated to withdraw fluid from the compart 
ment 32 and discharge the fluid under pressure 
through the valve 3 to the hose connection 
leading to the manifold. Which is connected to 
the upper end of the cylinders so that the pres 
sure fluid acts on the tops of the pistons to move 
the pistons downwardly. 
When the drive bushing 94 is engaged with the 

Kelly rod or drill pipe, pressure is exerted on the 
bit to enhance the drilling operation thereof. 
PreSSure fluid is continued to be admitted to the 
upper end of the cylinders until the yoke 6 
approaches the gear housing 34 wherein the set 
ting of the valve 3 is changed to direct flow of 
pressure fluid to the lower end of the cylinders 
and to connect the upper end of the cylinders 
with the return pipe 39 leading to the compart 
ment 32 in the housing 9. The drive bushing 
is disengaged and the drive rod is then lifted 
until the chuck 93 on the lower end thereof ap 
proaches the lower portion of the gear housing 
whereupon the drive bushing is again engaged 
with the Kelly rod or drill pipe as the case may 
be and the setting of the valve f3 is again 
changed. The setting of the valve is again 
changed to admit pressure fluid to the upper end 
of the cylinders and exhaust the fluid from the 
lower ends of the cylinders against establishing 
pressure on the bit. 
These operations are continued until the upper 

end of the Kelly rod approaches the drive bushing 
Whereupon the chuck and drive bushing are dis 
engaged and the Kelly rod raised by the hoisting 
reel so that the lower joint thereof may be dis 
connected. After disconnection, the clamp is re 
leased and the gear housing carrying the pres 
sure cylinders is swung laterally away from the 
bore hole on the hinge connection. Since the 
axial inclination of the hinge tilts the body as it 
is SWung to an out-of-Way position, the pull On 
the drill rod remains in alignment with the 
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Crown pulley to facilitate hinging movement of 
the drill unit. A section of the drill pipe is then 
connected to the drill bit and lowered into the 
bore hole by the sand reel, after which the rotat 
ing mechanism is again SWung so that it seats 
upon the beveled edge of the Swivel ring. In this 
position the clutch elements and 82 are aligned 
So that they may be re-engaged. The Kelly rod 
is then connected to the upper end of the pipe 
Section in the bore hole after which the chuck 
and drive bushing is engaged therewith and the 
clutch element having the internal teeth is 
noved into driving engagement with the clutch 
element having the external teeth, whereupon 
the drilling operation proceeds as above de 
scribed, 
From the foregoing it is obvious that we have 

provided a simple, light-weight drilling unit that 
is adapted to be readily transported from one 
drilling site to another and which is of strong, 
Sturdy, and compact construction. 

It is also obvious that the lubricant in the com 
partment 32 serves as the hydraulic fluid in 
Operating the pressure mechanism associated 
With the drilling mechanism. 

It is obvious that the drilling mechanism may 
be shifted So as to drill holes at various angles. 
What we claim and desire to secure by Letters Patent is: 
1. In a drilling apparatus, a supporting frame, 

a substantially cylindrical housing having ends 
Supported on said frame and having an open end, 
a SWivel ring carried in said open end of the 
housing and having a gear housing engaging seat, 
a drilling mechanism including a gear housing 
having a face engaging said seat, hinge means 
connecting the gear housing with the swivel ring, 
clamping means cooperating with said hinge 
means for retaining the gear housing in engage 
ment with said seat when in drilling position, a 
driving shaft, means supporting the driving shaft 
in the housing coaxial with the swivel ring, a 
coupling element on said shaft, a driven shaft 
rotatably supported by the gear housing and 
bodily movable therewith, a coupling element on 
the driven shaft adapted to be carried into and 
out of alignment With the coupling element on 
the driving shaft when the gear housing is swung 
On the hinge means, and means for moving one 
of Said coupling elements to engage with the 
Er When the gear housing is in drilling posi 
Ol. 

2. In a drilling apparatus of the character de 
Scribed, a supporting frame, an enclosure car 
ried on the Supporting frame including side and 
end Wall portions and a cylindrical portion hav 
ing one end supported in an opening of one of 
Said end Wall portions, a power unit carried on 
the Supporting frame in alignment with said en 
closure and having a power shaft rotatably sup 
ported in the opposite end of the cylindrical por 
tion, transverse partitions in the cylindrical por 
tion for forming clutch, transmission, and driv 
ing connection compartments, a transmission in 
the transmission compartment, a clutch in the 
clutch compartment connecting the power shaft 
With the transmission, a swivel ring, means ro 
tatably Supporting the swivel ring in said open 
end of the cylindrical portion, a drilling unit in 
cluding a gear housing, hinge means for connect 
ing the gear housing with the swivel ring, con 
stant meshing ring and pinion gears in the gear 
housing a pinion gear shaft carrying the pinion 
gear and rotatably mounted in the gear housing 
coaxially of the swivel ring when the gear hous 
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ing is in a drilling position, a shaft rotatably Sup 
ported in the driving connection compartments 
and having one end connected with the transmis 
sion and the other end positioned in coaxial align 
ment with the pinion gear shaft, and means for 
coupling the last-named shaft with the pinion 
gear shaft. 

3. In a drilling apparatus of the character 
described, a supporting frame, an enclosure car 
ried on the supporting frame including side and 
end wall portions and an intermediate cylindical 
portion having one end Supported in an opening 
of one of said end walls, a power unit carried on 
the supporting frame in alignment with the other 
end of the cylindrical portion and having a power 
shaft, transverse partitions in the enclosure for 
dividing the enclosure into clutch, transmission, 
and driving connection compartments, a trans 
mission in the transmission compartment, a 
clutch in the clutch compartment connecting the 
pOWer shaft With the transmission, a swive ring, 
means rotatably supporting the swivel ring in 
said open end of the enclosure, a drilling unit 
including a gear housing, means hingingly con 
necting the gear housing With the SWivel ring, 
constant meshing pinion and ring gears in the 
gear housing, a pinion gear shaft carrying the 
pinion gear and rotatably mounted in the gear 
housing coaxially of the Swive ring when the 
gear housing is in a drilling position, a shaft 
rotatably supported in the driving connection 
compartments and having one end connected 
With the transmission and the other end posi 
tioned in coaxial alignment with the pinion gear 
shaft, means for coupling the last-named shaft 
With the pinion gear shaft, a hoisting unit car 
ried on the Supporting frame above said enclo 
sure, a driving member in one of the driving con 
nection compartments and having a driving con 
nection with the hoisting unit, and means for se 
lectively connecting the driving member with 
Said last-named shaft. 

4. In a drilling apparatus, a supporting frame 
including a pair of laterally spaced skids, legs 
supported on the skids, an elongated housing car 
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8 
ried on the legs at one end of the skids, a power 
unit carried on the legs on the opposite ends of 
the skids, partitions dividing the housing into a 
Series of compartments, interconnected driving 
shafts connected with the power unit and extend 
ing through the compartments, a drilling means 
carried by the supporting frame adjacent the 
endmost compartment opposite the power unit, 
Said drilling means including a drill rotating 
mechanism and a hydraulic mechanism for con 
trolling pressure on a drill bit to be operated by 
said drilling unit, a pump carried by the Support 
ing frame, a driving connection between the 
power unit and said pump, one of said compart 
ments forming storage for a hydraulic fluid, a 
duct connecting said storage compartment with 
the inlet of said pump, a control valve, a duct 
Connecting the discharge of the pump with said 
Valve, ductS Connecting the valve With the hy 
draulic mechanism, a hoisting unit supported 
above the housing, a driving connection in the 
storage compartment for connecting the driving 
Shaft With the hoisting unit, means in said end 
most compartment for connecting the driving 
shaft with the drilling unit, and a speed change 
gearing in another of said compartments having 
connection with the driving shafts. 
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