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UNITED STATES PATENT OFFICE 
2.473.537 

ROTARY BIT OPERATING MECHANISM 

Harry W. McDonald, Kansas City, Mo. 
Application August 8, 1945, Serial No. 609,591 

(C. 255-4) 3 Claims. 
1. 

This invention relates to rotary bit operating 
mechanism, and more particularly to mecha 
nism including a rotary motor of the character 
adapted for use in connection with drill bits or 
other earth boring tools. 
The principal objects of the present inven 

tion are to provide hydraulic means for use in 
Connection with earth boring tools in which 
rotation or oscillation of the tool is accomplished 
by pressure of drilling fluid through the tool 
while the barrel remains stationary; to provide 
a device of this character which may be at 
tached to drill pipe; to provide a device of this 
character in which the fluid pressure medium 
is delivered through the motor for discharge at 
the end of the bit and to conduct the earth 
formation loosened by the bit from the bore 
hole; to provide for introduction of Water through 
the drill pipe and motor mechanism to the drill 
bit; to provide for relief of fluid pressure through 
the top of the barrel when such pressure is too 
great to flow through the drill bit; to provide 
means above the barrel for spacing the barrel 
from the walls of the bore hole so that such 
barrel will not contact the bore hole in a drilling 
operation whereby such spacing means will tend 
to plaster or mud up the walls of the bore hole 
and still allow the motor and drill bit to remain 
free from said wall; to provide such spacing 
means with fins so that the action of the drill 
ing fluid returning from the bottom of the drill 
bit upwardly in the bore hole will pass there 
through at an angle to cause rotation of the 
spacer and thus clean the bore hole of loosened 
earth material, rock, etc., from the bottom of 
the hole; and to provide a device for this pur 
pose simple, economical and efficient in operation. 

In accomplishing these and other objects of 
the present invention, I have provided an im 
proved Structure, the preferred forms of which 
are illustrated in the accompanying drawings 
wherein: 

Fig. 1 is an elevation of my rotary bit operating 
mechanism carrying a drill bit and attached to 
a drill pipe. 

Fig. 2 is a longitudinal section of the upper 
part of the motor particularly illustrating the 
course of the water therethrough. 

Fig. 2A is a longitudinal section of the lower 
part of the motor and drill bit. 

Fig. 3 is a cross section taken on a line 3-3, Fig. 2A. 
Fig. 4 is a cross section taken on a line 4-4, Fig. 2A. 
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Fig. 5 is a croSS Section taken on a line 5 

Fig. 2A. 
Fig. 6 is a cross 

Fig. 2A. 
Fig. 7 is a cross 

Fig. 2. 
Fig. 8 is a cross 

Fig. 2. 
Fig. 9 is a cross 

Sig. 2A. 
Fig. 10 is a croSS section taken on a line -: G, 

Fig. 2. 
Fig. 11 is a cross section taken on a line - , Fig. 2. 
Fig. 12 is a cross section taken on a line 2-2, Fig. 2. 
Fig. 13 is a top plan view of the rotor. 
Fig. 14 is a longitudinal section of the rotor. 
Fig. 15 is a cross section taken on a line 5-5, Fig. 4. 
Fig. 16 is a cross section taken on a line 6-i6, 

Fig. 15, particularly illustrating the gear on the 
end of the rotor. 

Fig. 17 is a cross section taken on a line 7-7, Fig. 2A. 
Fig. 18 is a perspective view of the water course 

Connection. 
Referring more in detail to the drawings: 
designates a rotary bit operating mechanism 

enbodying the features of my invention attached 
to a drill pipe 2 and having a drill bit 3 attached 
to the lower end of the turbine. 
The apparatus consists of a cylindrical casing 

member or barrel 4 having internal screw threads 
5 at its upper end and adapted to receive a 
coupling 6 having an enlarged end forming a 
head a provided with threads 8 around the outer 
periphery thereof adapted to engage the threads 
5 of the barrel 4 to form a closure for the barre. 
The upper end of the coupling 6 is provided with 
threads 9 adapted to engage in an internally 
threaded collar 0 on the drill pipe 2 for at 
tachment of the apparatus to the drill pipe. 

Located within the casing 4 are tubes and 
2 having their upper ends extending through the 
head 7 of the barrel and fastened thereto by nuts 
3 and f4. The tubes and 2 are preferably 

located near one side of the casing 4, as best 
illustrated in Fig. 11, and extend downwardly to 
attach to a head 5 of a rotor 6 located substan 
tially midway of the motor. The head has screw 
threads 7 around its outer periphery adapted to 
engage With an internally screw threaded shoul 
der 8 On the casing 4, as bestillustrated in Fig. 2, 
forming a Water chamber 9 between the headi 
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section taken on a line 6-6, 

Section taken on a line F-2, 

Section taken on a line 8-3, 

section taken on a line 9-3, 



3 
and head (5. The tubes and 2 are threaded 
into bore openings in the head 5, as shown in 
dotted lines (Fig. 2), or may be welded or other 
wise secured to the head. 
The rotor has a plurality of blades 20. While 

any number of blades may be used, I have here 
preferably shown three as best Suited for my 
purpose. The blades are loosely engaged in slots 
2 of the rotor and have their inner edges en 
gaging springs 22 for urging the blades out 
wardly against the wall of the barrel for a pur 
pose later described. One side of the outer ends 
of the blades is provided with grooves or the like 
23 so that the blades will give to the fluid an 
added push or whirling action to increase the 
pressure thereof. 
The upper end of the rotor has an upstanding 

stem 24 (Fig. i4) providing a shoulder 25 adapted 
to rest against the head f5 The stem 24 is pro 
vided with an offset shoulder 26 forming a Cen 
trally located upstanding portion 27 having an 
annular groove 28 extending downwardly therein 
for a purpose later described. The lower end of 
the rotor is provided with a depending stem 29 
forming an offset shoulder 30 on the lower end 
of the rotor and the lower end of the stem is pro 
vided with a reduced portion 3 adapted to re 
ceive a pinion gear 32. The pinion gear is rigidly 
secured to the stem by welding or in any other 
Suitable manner. 
The rotor is held in place in the barrel by a 

bushing member 33 which forms a seat for the 
rotor, the upper side of which abuts against the 
shoulder 30 of the rotor. The outer periphery of 
the bushing is provided with screw threads 34 
adapted to engage screw, threads 35 on the inner 
circumference of the barrel 4 as best illustrated 
in Fig. 2A. The bushing is provided with a cen 
tral bore 36. The bore is provided With an en 
larged portion providing a recess 37, the lower 
portion of which is provided with threads 38 
adapted to receive a screw threaded packing nut 
39 for holding the bushing in place. The pack 
ing nut is of shorter length than the recessed por 
tion 37 and I preferably fill such recessed portion 
with a packing material as indicated at 40 (Fig. 
2A) which may be furnished with a lubricant if 
desired. 
Secured to the reduced portion 3 of the stem 

29 of the rotor below, the bushing member 33 is 
a pinion gear retaining ring 4 for retaining the 
rotor in position in the barrel. The pinion gear 
retaining ring is provided with a plurality of in 
wardly extending lugs. 42 having bores 43-forming 
a bearing for stud bolts. 44. Mounted on the 
studi bolts 44 are pinions 45 having teeth 46 
adapted to engage with teeth 47 on a ring gear 
48. The teeth of the pinions, 45 also mesh with 
the teeth 47' on pinion gear 32 mounted on the 
lower end of the stem. 29 of the rotor. The stud 
bolts 44 have their ends screw-threaded as indi 
cated at 49 (Fig. 2A), and are adapted to engage 
in threads 50 of the bores 43 in the pinion gear 
retaining ring 4f. While I have here shown three 
gears carried by the pinion gear retaining ring, 
I particularly prefer two, or more, although any 
Suitable nurtuber may be used. 
The lower portion of the ring gear 48 is pro 

vided with internal screw threads 5 adapted to 
receive a SCrew threaded UpStanding fange 52 
of a coupling member 53 adapted to engage a hol 
low rotatable shaft 54 which extends below the 
end of the barrel 4 to which is attached a drill 
bit or the like 3 as later described. If desired, 
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4. 
the ring gear 48 and coupling member 53 may be 
made in one piece, although I prefer the structure 
as illustrated. 
The lower end of the barrel 4 is provided with 

internal screw threads 55 adapted to receive a 
sieeve 56 having threads 57 on its outer periphery 
adapted to engage the threads 55 on the barrel. 
The coupling member 53 has a bore 58 through 
substantially the center thereof which leads to 
a chamber 59 in the shaft 54 as best illustrated 
in Fig. 2A. The upstanding flange 52 of the Coll 
pling member provides a chamber 60 in which oil 
or other lubrication may be supplied for lubri 
cating the device as later described. 
The lower part of the coupling 53 has a depend 

ing cylindrical boss 6 provided on its outer cir 
cumference with screw threads 62 which engage 
with screw threads 63 on the inner circumference 
of the shaft 54. The bore 58 in the coupling men 
cer is provided with an offset portion 63 forming 
a recess 64. Located within the bore of the 
coupling member is a duct member 65 having its 
lower end provided with threads 66 and its upper 
ends extending into the chamber 60. The men 
ber. 35 may be of any suitable form but is here 
ilustrated as being substantially Y-Shaped and 
the upper end has diverging branches 67 and 68 
providing drilling fluid courses extending up 
wardly through the ring gear and pinion gear 
retaining ring to the bushing member or head 33, 
and are rigidly secured thereto by Welding Ol' 
other suitable means, as illustrated in Fig. 5. 
The threads 66 on the lower end of the duct 

member are adapted to receive a bushing 69 which 
engages in the recess 64 formed by the depending 
boss of the coupling member. The bushing is of 
shorter length than the recess 64 which provides 
a space which may be filled with suitable pack 
ing material 70 between the walls thereof and 
the coupling member. 
The shaft 54 has ball and roller bearing en 

gagement with the sleeve 56 and With the coupling 
member 53 which preferably consists of a raceWay 

in the upper portion of the sleeve 56 adapted 
to receive ball bearings 2 between the coupling 
member 53 and the sleeve 56. The ball bearings 
are retained in place by suitable cylindrical rings 
73 and 26 which provide the raceway for the ball 
bearings. The sleeve 56 is provided with an en 
larged upper portion having a longitudinal cylin 
drical recessed portion 75 providing a shoulder 
it adapted to receive roller bearings 78. The 
shaft 54 is formed with an annular shoulder 79 
providing a raceway 80 for ball bearings 8 held 
in place by retaining rings 82 and 83; the ball and 
roller bearings providing free rotatable movement 
between the shaft, sleeve and coupling member. 
The lower end of the sleeve 56 is internally 

Screw threaded and adapted to receive a screw 
threaded bushing 84 which engages in a recessed 
portion 84 between the shaft and sleeve to aid 
in retaining the shaft in the sleeve and free rota 
tion therein. The bushing 83 is of shorter length 
than the recessed portion 84 and suitable packing 
material 35 may be placed therein and lubricated 
if desired, and to prevent back pressure of drilling 
fiuid from contacting the bearings and working 
parts of the device. 
The head 7 in the upper end of the barrel 4 is 

provided with a bore 86. adapted to receive a valve 
member 8 comprising a tube or cylindrical mem 
ber 88 extending through the bore opening, the 
lower end being offset as indicated at 89 to pro 
Vide for packing material 90 between the Walls 
thereof and the head 7. The lower end of the 
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tube is provided with threads 9 which extend 
into the chamber 9 and is adapted to receive 
an internally threaded pipe or the like 92 which 
leads to a packing gland 93 having its lower end 
screw threadedly engaging the head 5 as best 
illustrated in Fig. 2. The upper end of the pack 
ing gland is provided with an upstanding boss 94 
screw threadedly engaging the lower end of the 
pipe 92 as indicated at 95. The packing gland 93 
is provided with a bore opening 96 leading to the 
head 5 and rotor 6. The tube 88 is centrally 
bored and adapted to receive a valve stem 97 hay 
ing a spring 98 held in place by a nut 93 so that 
drilling fluid may pass from the rotor through 
the tube and valve when a pressure is built up, 
as will later be disclosed in describing operation 
of the device. 
The packing gland 93 is provided at its lower 

end with a plurality of depending flanges 0 
which engage in a cylindrical recess of in the 
head 5. The Outer periphery of the packing 
gland is supplied with screw threads adapted to 
engage with internal screw threads in the grooves 
of the head as illustrated at 02 (Fig. 2). The 
lower ends of the packing gland stop short of the 
cylindrical grooves and the grooves are filled With 
packing material iO3 which may be furnished 
with lubricating material and to aid in Sealing 
the packing gland within the head 5. The stem 
24 of the rotor 6 engages between the depending 
flanges of the packing gland and provides a ball 
race 5 for ball bearings 06 so that the rotof 
will rotate freely within the head 5 as will later 
be shown. 
The drill bit 3 may be of any suitable construc 

tion, but here shown to have a shank having 
a screw threaded bore opening 08 adapted to re 
ceive external Screw threads f C9 on the lower end 
of the rotor 54 for attaching the bit to the rotor. 
The bit is provided with a head to having teeth 

of ordinary construction. Openings 2 are 
provided in the bit head to provide for paSSage 
of drilling fluid from the chamber 59 to the bit 
head and thence to the teeth for a purpose later 
described. 
In order to safeguard against breaking or dis 

tortion of the pinions, ring gear and/or motor 
and consequently, loss of tools in the Well, I pref 
erably provide bore openings 3 in the barrel 4 
of the motor registering With bore openings in 
the pinion gear retaining ring for receiving 
shear pins or the like 4. The pins are screw 
threaded and have heads which are inset in the 
barrel and are adapted to engage in Screw threads 
of the bore in the pinion gear retaining ring so 
that the casing of the motor will be held to the 
pinion gear retaining ring. This is a safety factor 
to prevent twisting off of the drill bit from the 
drill stem and thereby loss of the same in a hole 
which causes expensive fishing operations and 
consequently, loss of drilling time. The pins are 
made of a material which will tend to shear off 
before the drill bit Will be lost, or before causing 
distortion of the pinion and ring gear. 

Loosely secured to the coliping member 6 so 
that it will rotate freely thereon is a spacer or 
mudder of greater diameter than the barrel 
4 which is adapted to engage the walls of a bore 
hole inade by the drill bit. The spacing member 
is cylindrical in form and comprises a ring 8. 
Secured to the outer circumference of the ring 

8 by livets or the like S is a ring 20 made Cf 
resilient material, such as rubber or the like. The 
ring 2 is made irregular in the shape of out 
standing lugs 2 with notches 22 therebetween 
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for engaging the walls of the bore hole. The 
spacer includes an inner ring 23 and located 
between the rings f 8 and 23 is a plurality of 
blades or fins 24 Spaced apart to provide open 
ings f25 therebetween so that drilling fluid and 
loose Caterial from the bottom of the bore hole 
passing upwardly will flow through said openings. 
The blades are set at an angle in the ring so that 
the fluid passing upwardly Will cause the Spacer 
to rotate and the rubber notched ring will engage 
the bore hole to mud up the same and hold the 
barrel of the turbine spaced therefroin. While 
have here shown the rubber ring to be riveted to 

the ring of the spacer, it Will be obvious that it 
may be secured thereto in any suitable manner, 
as by welding or otherwise. It will also be ap 
parent that more spacers may be used as desired. 

Located within the barrel 4 so that it extends 
approximately cine-half the distance of the inner 
circumference of the barrel is a can 26, against 
which the edges of the blades 23 of the rotor 6 
will contact, as the rotCr is rotated in the barrel. 
The forward portion cf the cam 26 is reduced 
in length longitudinally of the barrel, the upper 
and lower portions being cut away as at 26' and 
26', respectively, as shown in Figs. 2 and 2A to 

provide channels through Which drilling fluid 
passes to the tubes and 2 and duct 65. The 
barrel is provided with cpenings 2 nating with 
threaded openings in the can adapted to receive 
set screws of the like 28 for retaining the can 
in place in the barrel. 

In assembling a device constructed as de 
scribed, the can 28 is first assembled in the 
barrel 4; the rotor 3 With its blades 2) is in 
serted in the slots 2: With the springs 22 inserted 
so as to provide an outwardly spring-urged force 
on the blades against the barrel and can as Will 
later appear. The head 5 is then inserted in the 
barrel and gauged therewith by the internal screw 
threads and so disposed as to engage the upper 
end of the rotor 6. The Y-shaped passageway 
comprising the pipe or tube 65 with the branch 
arms 67 and 63 is welded into the bushing men 
ber 33 so as to connect With the Water passage 
ways through the rotor, as indicated at 30 (Fig. 
2A). The bushing member is then screw thread 
edly engaged with the barrel and the packing 40 
placed in the recess 3 and the packing nut 33 at 
tached to the bushing. The pinion ring gear 4 
with its pinions 5 is then assembled. I then 
preferably assemble the ring gear 38 with the 
coupler 53. The water passageways consisting 
of the Y-shaped member With its arms 65 and 68 
will extend through the pinion gear retaining 
ring and having its lower end 85 engage with the 
bore opening in the coupler 53. Oil or other lubri. 
cant for the working parts is then placed in the 
chamber 3 above the coupler in which the pin 
ion gears are adapted to rotate to provide lubri 
cation therefor. Packing material ; ) is then 
placed in the recess & 4 between the coupler and 
tube 65 and the packing nut, 69 is then screw 
threadedly engaged with the lower end of the 
tube 65. 

I preferably provide notches or the like 32 
in the annular flange of the depending boss of 
the coupler in Which a suitable tool may be en 
gaged for tightening the coupler in the ring geal’. 
I also preferably provide notches or the like 33 
in the packing nut 63 to receive a tool for like 
wise tightening the packing nut, with respect to 
the tube 65. 
The ball bearings 2 and roller bearings 18 are 

then assembled and the sleeve 56 screw thread 



2,478,537 
7 

edly engaged with the lower end of the barrel. 
The ball bearings 80 with the retaining rings 79 
are then assembled and the rotor 54 then screw 
threadedly engaged with the depending boss 6 
on the coupler 53. Packing material 85 is then 
inserted in the recess between the rotor and sleeve 
and the packing nut 83 screw threadedly engaged 
With the sleeve. Holies or the like 34 are pro 
vided in the packing nut in which a tool may be 
engaged for tightening the packing nut. I also 
preferably provide sockets 35 around the rotor 
54 also to be engaged by a tool for tightening the 
rotor with respect to the coupling merinber 53. 

Packing material f(3 is then placed in the 
grooves Of in the head 5 and lubricant applied 
thereto. The ball bearings 6 are then placed 
in the raceways 05 and the packing gland 93 is 
screw threadedly engaged with the head 5. The 
tube 92 is then screw threadedly engaged with 
the upstanding boSS 94 On the packing gland and 
the tubes and 2 are also screw threadedly at 
tached to the head 5. The head of the coupler 
6 is then screw threadedly engaged with the up 
per end of the barrel 4. The packing material 35 
is then assembled with the tube 88 and inserted 
in the bore opening 86 in the head. The lower 
end of the tube 88 is then threaded into the 
threads 9 of the upper end of the tube 92 to 
complete the assembly of the valve 8. Suitable 
packing material (not shown) may then be placed 
around the tubes and 2 where they extend 
through the head 7 and nuts 3 and 4 secured 
to the upper ends of said tubeS. The nuts are 
provided with bore openings í 37 for a purpose 
later described. The spacer may then be 
inserted over the tubular portion of the shank 
and the drill bit 3 attached to the lower end of 
the shaft 54. The complete assembled turbine 
may then be attached to the drill stem by con 
necting the screw threaded tubular portion of the 
coupler 6 with the collar () of the drill pipe. 
Operation of a device constructed and assem 

bled as described is as follows. 
Drilling fluid such as water or the like, may be 

forced through the drill pipe 2 by a pump (not 
ShOWn) and Will enter the rotor through coupler 
6 to chamber í 9. From chamber 19 the fluid will 
be forced through passageway 33 in the head 
5 at the top of the rotor S and will contact the 

blades 2 of the rotor. As the water contacts the 
blades on the rotor, the rotor will be caused to 
rotate, thus causing rotation of the pinion gear 
retaining ring and ring gear through the pinion 
32 secured to the lower end of the rotor f 6 and 
the ring gear being attached to the coupling 
member 53, which is in turn fastened to the shaft 
54, Will cause the shaft to rotate and thus rotate 
the drill bit 3 in the bottom of the bore hole. 
As the Y-shaped passageway consisting of pipe 

65 with its branches 67 and 68 extends upwardly 
through the ring gear and pinion gear retaining 
ring and connects to passageways in the bushing 
member or head 33, drilling fluid from the rotor 
Will pass downwardly through said pipes and into 
chamber 59 in the hollow shaft 54; thence 
through Openings ff2 in the head of the drill bit 
to Wash the earth material from the teeth of the 
bit. The drilling fluid will pass through the bit 
and Will flow upwardly around the outside of the 
barrel as indicated by the arrows (Fig. 1), carry 
ing the loosened earth material and debris there 
With, and Will flow through the openings 25 in 
the Spacer f7 contacting the angled vanes or 
blades 24 to cause the spacer to rotate, giving 
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a swirling action to the fluid to carry the mate 
rial up through the bore hole to the surface. 
Referring to Fig. 7, it will be noted that I pro 

Vide a cam i 26 along the inner wall of the barrel 
Which engages the rotor as shown in Fig. 7 and 
dotted lines in Figs. 2 and 2A. When the rotor 
is rotated, the outer edges of the blades 20 will 
contact the can member and be depressed against 
their Springs So that only two of the blades will 
Contact the Wall of the barrel at one time. This 
is an important feature of applicant's invention 
for the reason that the blade will not allow fluid 
to paSS between the rotor with its blades and the 
can the fluid moving through the channels 
formed by the cut away portions of the cam. This 
Will prevent fluid lock of the device as is a com 
mon occurrence in ordinary devices of this char 
acter. By reference to Fig. 7 it will be noted that 
When the rotor is rotating, a short portion of it 
Will directly contact the cam 26, as indicated at 
39, thus preventing fluid from passing this point. 
The notched ends 23 of the blades are so shaped 

and positioned that as they rotate the fluid will 
be engaged so that it will be given an added push 
or SWirl to increase the pressure thereof and, 
thus, greater pressure on the rotor to insure posi 
tive rotation of the drill bit by reason of the rotor 
and ring gear. 
Back pressure of the pumping fluid from the 

rotor will be relieved through longitudinal bore 
opening 96 in the packing gland 93 through pipe 
92 and Valve member 87 in the head 7 of the 
coupling member 6. Also any excess back pres 
Sure of fluid from the motor will be relieved 
through the head 5 and pipes f l and 2 through 
Openings 35 of the nuts 3 and 4. (Fig. 1). 

It Will be obvious from the foregoing that I 
have provided an improved rotary bit operating 
mechanism for an earth boring device in which 
the boring drill will be rotated solely by fluid 
pressure through the device, and which is simple, 
economical and efficient in operation. 
What I claim and desire to secure by Letters 

Patent is: 
1. A rotary motor of the character described 

adapted to be attached at its upper end to a drill 
pipe and its lower end to a drill bit comprising, a 
barrel, a coupler having a head for attaching 
Said barrel to the drill pipe, a rotor in said barrel 
having a head Spaced from said first named head 
providing a fluid chamber therebetween, fluid 
medium in Said chamber, a cam in said barrel the 
forward portion of said cam being cut aWay at 
each end and the rear portion extending the 
length of Said rotor, said barrel having paSSages 
communicating with said cut away portions of 
the cam, said rotor having a plurality of grooves 
therein, blades in said grooves, means resiliently 
urging said blades against the wall of said barrel 
and can to prevent locking of said rotor, a pinion 
gear retaining ring carried by the lower end of 
said rotor, a ring secured to the barrel, an inter 
mediate gear rotatably carried by said ring and 
meshing with the pinion gear, a ring gear engag 
ing Said intermediate gear, a hollow IrOtatable 
shaft in the lower end of said barrel, means for 
attaching Said shaft to said ring gear, and neaS 
for passing the fluid medium from said chamber 
through the rotor and shaft to said bit for caus. 
ing rotation of the bit. 

2. A rotary motor of the character described 
adapted to be attached at its upper end to a drill 
pipe and its lower end to a drill bit Comprising, 
a barrel, means for attaching said barrel to the 
drill pipe, a rotor in said barrel haWing a head 
Spaced from Said barrel attaching means provid. 



2478587 
9 

ing a fluid chamber therebetween, said head hav 
ing a passageway for said fluid and a second pas 
sageway for relief of back pressure in said barrel, 
a cam in said barrel the forward portion of said 
can being cut away at each end and the rear 
portion extending the length of said rotor, said 
rotor having a plurality of grooves therein, blades 
in said grooves, means resiliently urging said 
blades against the wall of said barrel and cam to 
prevent leakage of fluid medium past Said rotor, 
means connected to said second passageway in 
said second named head and to the passageway 
in the first named head and communicating With 
the cut away portions of the cam for relief of 
fluid from said rotor, a pinion gear carried by the 
lower end of said rotor, an intermediate gear 
meshing With the pinion gear, means stationary 
relative to the barrel for rotatably mounting the 
intermediate gear, a ring gear engaging said 
intermediate gear, a hollow rotatable shaft in the 
lower end of said barrel, means for attaching said 
shaft to said ring gear, and means for passing 
fluid medium from said chamber through the ro 
tor and shaft to said bit for causing rotation of 
the bit. 

3. A rotary bit operating mechanism compris 
ing, a drill pipe, a barrel attached at its upper 
end to the drill pipe, an hydraulic motor in the 
barrel having communication with the drill pipe 
for delivery of drilling fluid to said motor for 
actuating same, a bit rotatably mounted at the 
lawer end of said barrel, a transmission means 

O 

20 

25 

30 

10 
Within the barrel between the motor and the bit, 
Said transmission means haVing operative con 
nection. With said bit, means forming an enclos 
ing chamber for the transmission means, a shaft 
extending from the motor into the chamber, said 
shaft having operative connection with said 
transmission means, a duct stationary relative 
to the barrel extending through the chamber and 
communicating the motor outlet with the rotary 
drill for delivery of drilling fluid thereto, means 
for sealing the connection of the stationary duct 
with the bit for preventing entry of drilling fluid 
into the transmission chamber, and means com 
municating the hydraulic motor with the exterior 
of the barrel for relieving back pressure in said 
111??Or. 
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