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WELL HEAD FOR AR ORLLING APPARATUS 
Donald M. Hampton, Odessa, Tex. 
(Rte. 3, Box 432, Gatesville, Tex.) 

Filed Feb. 6, 1959, Ser. No. 791,634 
5 Claims. (C. 166-84) 

This invention relates to a well head for air drilling 
apparatus, and it concerns more particularly a closure 
device for closing an oil well at the surface during 
rotary drilling operations in which compressed air is 
employed as the drilling fluid. 
An object of the invention is to provide a casing head 

adapted to close an oil well casing at the surface while 
at the same time permitting free rotative and longitudinal 
movement of a drill pipe relative thereto. 
Another object of the invention is to provide a cas 

ing head having means capable of providing a seal be 
tween an oil well casing and a drill pipe movable rota 
tively and longitudinally relative to the casing, to there 
by permit cuttings to be effectively displaced from a well 
bore, during a drilling operation, by means of compressed 
air introduced into the well bore at the bottom thereof 
through the keily and drill pipe. 
Another object of the invention is to provide a device 

for the purpose described which is of simple, rugged con 
Struction, may be manufactured inexpensively, and is ef 
ficient in operation and durable in use. 
The invention will be readily understood by referring 

to the following description and the accompanying draw 
ing, in which: 
FIGURE 1 is an elevational view, partly in section 

taken on a median line, of apparatus embodying the in 
vention; 
FiGURE 2 is a fragmentary sectional elevational view 

on an enlarged scale, taken on a median line, showing 
a portion of the apparatus illustrated in FIGURE 1; 
FIGURE 3 is a fragmentary sectional elevational view 

taken on the line 3-3 of FIGURE 2; 
FGURE 4 is a fragmentary sectional plan view taken 

on the line 4-4 of FiGURE 1: 
FIGURE 5 is a fragmentary sectional plan view taken 

on the line 5-5 of FiGURE 1, the internal bore of a 
drill pipe being shown in a circular dotted line, and 
FIGURE 6 is a fragmentary sectional plan view taken 

on the line 6-6 of FIGURE 1. 
Referring to the drawing, the numeral 1 designates a 

well casing, which is shown fragmentarily. A short cas 
ing section or collar 2 is connected to the well casing a 
and extends upwardly therefrom. The well casing and 
the casing Section 2 have flanges 3 and 4, respectively, 
Welded to their adjacent ends and extending radially out 
Wardly therefrom. The flanges 3 and 4 are connected 
in mutually opposed relation to each other by a plurality 
of circumferentially spaced bolts 5, which are passed 
through aligned openings provided therefor in the flanges 
3 and 4 and have nuts 6 applied thereto. 
The casing section 2 has a side opening 7. A nipple 

8, which is inserted in the side opening 7, is welded at 
one end to the casing section 2 and is threaded externally 
at its opposite end for engagement by an internally 
threaded coupling 9 whereby the casing section 2 may 
be connected to a conduit adapted to receive fluids dis 
charged from a well in which the casing 1 is disposed, 
along with a drilling fluid introduced into the well at the 
bottom thereof. 
An annular cover plate 10 has an annular groove 11 

in its under side for engagement with the upper edge of 
the casing section 2. A plurality of circumferentially 
spaced notches 12 are formed in the peripheral edge of 
the cover plate 10 for engagement, respectively, by a plu 
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2 
rality of bolts 13. The bolts 13 each have an eye 14 
on one of its ends, through which a pin 15 is passed. The 
pins 15 are each secured at its ends to a pair of lugs 
16, which are connected to the casing section 2 and ex 
tend radially outwardly therefrom. The bolts 3 are 
movable pivotally about the pins 15, which are disposed 
horizontally. The free ends of the bolts 13 have nuts 17 
and washers 18 applied thereto, for engagement with the 
upper surface of the cover plate 19, on opposite sides of 
the notches 12, in the uppermost positions of the bolts 
13, whereby the cover plate 9 is secured to the casing 
section 2. 
A vertically disposed cylindrical member 26 is Sur 

rounded by the annular cover plate 19, and is welded 
thereto intermediate its ends. The inside diameter of 
the cylindrical member 23 is reduced by stages near its 
lower end to form a pair of upwardly facing internal 
shoulders 21 and 22, which are spaced vertically relative 
to each other. An annular closure member 23, which is 
received in the upper end of the cylindrical member 20, 
has a radially outwardly extending flange 24 which is con 
nected by screws 25 to the upper edge of the cylindrical 
member 28. 
A vertically disposed sleeve 26 is arranged concentrical 

ly within the cylindrical member 20, and is rotatably sup 
ported therein as hereinafter described. The upper end 
of the sleeve 26 is surrounded by the annular closure 
member 23, and the lower end of the sleeve 26 extends 
downwardly below the cylindrical member 28. 
A flange 27 is formed on the sleeve 26 intermediate 

its ends, and extends radially outwardly therefrom. A 
pair of thrust bearings, each of which consists of an in 
ner race ring 28, an outer race ring 29, and a plurality of 
tapered roller bearings 30, support the sleeve 26 for rota 
tive movement relative to the cylindrical member 28 while 
preventing longitudinal movement of the sleeve 26 rela 
tive to the cylindrical member 20. The inner race rings 
28 surround the sleeve 26 and are positioned on opposite 
sides of the flange 27. The outer race rings 29 are re 
ceived within the cylindrical member 20 and are posi 
tioned immediately above the uppermost internal shoulder 
21, and immediately below the annular closure member 
23, respectively. 
A sealing ring 3i, which is received in an annular recess 

provided therefor in the upper Surface of the annular 
closure member 23, provides a seal between the annular 
closure member 23 and the sleeve 26. A pair of sealing 
rings 32, which are positioned one above the other with 
in the cylindrical member 20, between the internal shoul 
ders 21 and 22, provide a seal between the cylindrical 
member 20 and the sleeve 26 to confine the lubricants in 
troduced to the bearings 30. 
A lubricating fitting 33, which is attached to the top 

side of the annular closure member 23, communicates 
with a fluid passage 34 extending through the annular 
closure member 23, whereby the bearings 30 may be 
lubricated. A lubricating fitting 35, which is attached 
to the top side of the annular cover plate it, communi 
cates with a tube 36 which is connected at its ends to 
annular cover plate 10 and the cylindrical member 20 
and is adapted to Supply a lubricant to the interior of 
the cylindrical member 20, between the sealing rings 32. 
The sleeve 26 has a pair of arcuate projections 37 

extending radially inwardly from two opposite sides 
thereof, adjacent its upper end. A plug 38, which is 
received within the sleeve 26, has a flange 39 extending 
radially outwardly therefrom, adjacent its upper end, 
for abutment against the upper end of the sleeve 26 
whereby the plug 38 is supported on the sleeve 26. The 

70 plug 38 has a pair of arcuate projections 4G extending 
radially outwardly from two opposite sides thereof, for 
abutment against the arcuate projections 37 to limit ro 
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tative movement of the plug 38 relative to the sleeve 26. 
The plug 38 has a square opening 41 in the center thereof 
adapted to receive a section of Square drill pipe 42, com 
monly referred to as a kelly, whereby the sleeve 26 
is rotated with the kelly 42. 
The sleeve 26 is threaded externally adjacent its lower 

end for engagement by a ring 43, which is threaded in 
ternally and externally and is received thereon. The 
ring 43 is flanged internally adjacent its lower end to 
form an upwardly facing internal shoulder 44 for abut 
ment against the lower end of the sleeve 26 to limit 
the upward movement of the ring 43 relative to the 
sleeve 26. 
A pair of circular diaphragms 45 and 46, which are 

formed of flexible, elastic material and have central open 
ings 47 and 48 therein through which the kelly 42 is 
passed, are secured at their edges, in juxtaposed rela 
tion to each other, between the ring 43 and a ring 49, 
which is threaded internally for engagement with the 
ring 43, and is received thereon. The ring 49 is flanged 
internally adjacent its lower end to form an upwardly 
facing internal shoulder 50 for abutment against the 
under side of the lowermost diaphragm 46, whereby the 
diaphragms 45 and 46 are clamped between the rings 43 
and 49. 
The diaphragms 45 and 46 are secured in concentric 

relation to the rings 43 and 49 by a plurality of circum 
ferentially spaced threaded pins 51, which are secured in 
threaded openings provided therefor in the under side 
of the ring 43 and are received in aiigned openings pro 
vided therefor in the diaphragms 45 and 46. 
The lowermost diaphragm 46 has a depressed central 

portion 52 Surrounding the central opening 48, which is 
Square and conforms substantially to the shape of the 
kelly 42. The opening 48 preferably is slightly smaller 
than the cross-sectional area of the kelly 42, so that the 
material of the diaphragm 46 surrounding the opening 48 
is stretched upon passing the kelly 42 through it. Thus 
the diaphragm 46 frictionally engages the kelly 42 and 
provides an effective seal between the kelly 42 and the 
sleeve 26. 
The central opening 47 of the uppermost diaphragm 

45 is round, and conforms substantially to the shape of 
a round Section of drill pipe 53, shown in dotted lines 
in FIGURE 5, which is interchangeable with the kelly 
42. The opening 47 preferably is slightly smaller than 
the cross sectional area of the pipe 53, so that the ma 
terial of the diaphragm 45 surrounding the opening 47 
is stretched upon passing the pipe 53 through it. Thus 
the diaphragm 45 frictionally engages the pipe 53 and 
provides an effective seal between the pipe 53 and the 
sleeve 26. 

In operation, the plug 38 positively insures rotation 
of the sleeve 26 with the kelly 42, and thus avoids the 
possibility of rupturing the lowermost diaphragm 46, due 
to torque applied thereto, when employing the square 
drill pipe or kelly 42. While the uppermost diaphragm 
45 frictionally engages the round pipe 53, so that the 
sleeve 26 normally rotates with the pipe 53, the diaph 
ragm 45 would not be damaged if for any reason the 
sleeve 26 is prevented from being rotated with the pipe 
53. Thus the plug 38 is not required when using the 
pipe 53. 
An annular plate 54 is threaded internally for engage 

ment with the externally threaded lower end of the sleeve 
26, and is received thereon. The annular plate 54 is 
positioned above the ring 43, in spaced apart relation 
thereto. 
The annular plate 54 is enclosed in an annular hous 

ing 55, and is rotatable relative thereto. The annular 
housing 55 has a peripheral wall 56 having a diameter 
conforming substantially to the inside diameter of the 
casing section 2 and top and bottom portions 57 and 58 
which are closely spaced relative to the annular plate 54 
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4. 
and loosely surround the sleeve 26. The bottom portion 
58 of the annular housing 55 is formed integrally with 
the peripheral wall 56. The top portion 57 is received 
in an annular recess 59 provided therefor in the periph 
eral wall 56, and is welded thereto. 
The annular plate 54 is spaced apart from the top and 

bottom portions 57 and 58 of the annular housing 55 by 
a plurality of short vertically disposed, circumferentially 
spaced pins 60, which are attached to opposite sides of 
the annular plate 54 and slidably engage the top and 
bottom portions 57 and 58 of the annular housing 55 
upon rotation of the annular plate 54 relative to the 
annular housing 55. 
The annular housing 55 is supported on a ring 61, 

which is welded to the inner wall of the casing section 
2. A plurality of circumferentially spaced, radially ex 
tending lugs 62, which are attached to the under side 
of the annular housing 55, are received in corresponding 
slots 63 provided therefor in the upper surface of the 
Ting 6i, whereby the annular housing 55 is prevented 
from being rotated relative to the casing section 2. 
A pair of resilient O rings 64 are received in peripheral 

grooves 65 provided therefor in the exterior surface of 
the peripheral wall 56 of the annular housing 55, in 
Spaced apart relation to each other. The O rings 64 
provide a seal between the annular housing 55 and the 
casing section 2 and effectively prevents the passage of 
drilling fluid therethrough and about the housing 55. 
A lubricating fitting 66, which is attached to the ex 

terior Surface of the casing section 2, communicates with 
a fluid passage 67 formed in the peripheral wall 56 of the 
annular housing 55, between the peripheral grooves 65, 
Whereby a lubricant may be introduced into the interior 
of the annular housing 55. The lubricant so introduced 
lubricates the pins 60, and in addition, provides a seal be 
tween the annular plate 54 and the annular housing 55, 
Which in turn seal the annular space between the sleeve 26 
and the casing section 2. The plate 54, as stated, is 
threadedly secured to the sleeve 26 and rotates therewith, 
thus providing a barrier, with the lubricant in the housing 
55, against the passage of drilling fluid to the area above 
the housing 55. 
The invention may be modified in various ways without 

departing from the spirit and scope thereof. 
What is claimed is: 
1. In a well head for air drilling apparatus for wells, in 

combination with a well casing and a drill pipe in said 
casing, a drilling head comprising, in combination, a 
cylindrical collar adapted to be attached to said casing 
and having a fluid outlet on one side thereof, a flanged 
cylinder rigidly supported by and concentrically of said 
collar, a sleeve rotatively supported on bearings in said 
cylinder and a drill pipe adapter plug seated thereon and 
rotatable therewith, an annular housing secured in said 
collar about said sleeve above said fluid outlet and adapted 
to retain a Sealing lubricant and a ring fixed to the inner 
Wall of said collar for supporting said annular housing, a 
plurality of Sealing rings arranged peripherally of saidan 
nular housing in said collar, an annular plate threadedly 
Secured to said sleeve and enclosed in said annular hous 
ing and rotatable between the top and bottom thereof 
Whereby to provide a fluid-tight seal above said fluid out 
let, and a diaphragm secured to the lower end of said 
sleeve embracing the said drill pipe and providing a seal 
thereabout. 
2. In a drilling head for use with compressed air as a 

drilling fluid, in combination with a well casing and a 
drilling pipe, a collar having connection with the well 
casing and having a fluid outlet on one side, a flanged cyl 
inder supported by said collar concentrically thereof, a 
sleeve rotatively mounted in said cylinder above said fluid 
outlet, a drill pipe adapter plug rigidly seated in the top of 
said sleeve whereby to rotate the same when said drill 
pipe is rotated, an annular plate threadedly attached to 
the lower end of said sleeve above said fluid outlet, a rel 
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atively flat stationary annular housing for said annular 
plate attached to said collar and adapted to retain a seal 
ing lubricant about said annular plate as the latter is ro 
tated therein, a ring in said collar for supporting said an 
nular housing therein, a plurality of sealing rings ar 
ranged peripherally of said annular housing and engaging 
the inner wall of said collar, and means comprising a dia 
phragm secured to the lower end of said sleeve and em 
bracing said drill providing a seal thereabout above said 
fluid outlet. 

3. In a drilling head as described in claim 2, wherein 
the said sleeve is rotatably mounted concentrically of Said 
cylinder, and said annular plate is spaced above and be 
low the bottom and top annular walls of said annular housing. 

4. In a drilling head for drilling well bores with com 
pressed air as a drilling fluid, in combination with a well 
casing and a drilling pipe, a collar attached to the top of 
said well casing and having a fluid outlet on one side, a 
flanged cylindrical member rigidly supported by and 
concentrically of said collar and having a cover secured 
thereto, a sleeve rotatably supported on a plurality of 
bearings in said cylindrical member above said fluid out 
let, a drill pipe adapter seated in the upper end of said 
sleeve, a diaphragm secured about the lower end of Said 
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sleeve above said fluid outlet and engaging said drill 
pipe and providing a seal therearound, an annular hous 
ing secured on a ring arranged internally of said collar 
and embracing said sleeve, sealing means arranged pe 
ripherally of said annular housing, an annular plate se 
cured about said sleeve and extending laterally into said 
annular housing, and means for injecting a sealing lubri 
cant into said housing and about said annular plate to 
lubricate and seal the same. 

5. In a drilling head for oil wells as described in claim 
4, a cylindrical member supported in said collar and a 
bearing support arranged internally thereof, and a bear 
ing in said cylindrical member rotatably supporting said 
sleeve. 
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