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UNITED STATES PATENT office 
2,589,121 

AUTOMATIC DRLLING MACHINE 

Charles M. O'Leary, Los Angeles, Calif. 
Application June 13, 1946, Serial No. 676,450 

(C. 255-19) 30 Claims. 

The present invention relates to rotary well 
drilling machines and constitutes an improve 
ment on the invention disclosed in applicant's 
Copending applications, Serial No. 602,620, filed 
June 30, 1945, on Automatic Well Drilling 
Mechanism, and Serial No. 647,677, filed Febru 
ary 15, 1946. 
Rotary well drilling machines conventional 

ly include a hoisting mechanism for hoisting, 
lowering or supporting part of the weight of the 
drill stem, a rotary table for rotating the drill 
stem, one or more slush pumps for forcing the 
drilling fluid or mud into the drill stem during 
drilling, and a suitable source of power. The 
operation of drilling requires a simultaneous 
Supply of power to the rotary table and slush 
pump while the weight of the drill stem is par 
tially supported by a hand-operated brake band 
on the hoisting drum. As the drilling progresses, 
additional lengths of drill stem are added from 
time to time. When it is necessary to change 
drill bits, all of the drill stem must be hoisted 
step by Step and the Successive lengths discon 
nected and laid aside. In order to reduce the 
time lost in removing the drill stem from the 
hole and reinserting the stem, the hoisting and 
lowering operations must be conducted at high 
Speed. Since, particularly in deep drilling op 
erations, the Weight of the drill stem is exceed 
ingly high, this necessitates the application of 
great power to the hoist for rapid hoisting and 
exceedingly high braking forces to the drum in 
order to terminate each successive lowering op 
eration in the minimum time interval. During 
drilling operations, lesser amounts of power are 
required to Separately drive the rotary table and 
the slush pumps. 

In applicant's copending application, Serial 
No. 647,677, filed February 15, 1946, means are 
provided for achieving the above results, in 
cluding a plurality of engines which are con 
nected through individual hydrokinetic torque 
converters and a multiple speed transmission 
either jointly to the hoisting drum or separately 
to the slush pump and rotary table. The mul 
tiple speed transmission may be controlled 
manually or, in the case of hoisting, may be sub 
ject to:automatic control effective to maintain 
the speed ratio of the torque converters within 
an efficient range. The torque converters may 
be employed to brake the hoisting drum during 
drill stem lowering operations. To make pos 
sible operation of the torque converters at in 
efficient speed ratios, including stall and reverse 
braking conditions, they are preferably provided 
with differentially driven cooling mechanisms of 
the type disclosed in applicant's copending ap 
plications, Serial No. 571,656, filed January 6, 
1945, and now abandoned and Serial No. 666,626, 
filed May 2, 1946. 

It has been proposed that for drilling pur 
poses, means be provided for varying the pres 
sure of the drill bit on the bottom of the hole 
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inversely with respect to the torque required to 
drive the rotary table in order to obtain op 
timum drilling conditions and avoid twist-offs 
of the drill stem. In applicant's copending ap 
plication, Serial No. 602,620, filed June 30, 1945, 
improved means for this purpose are disclosed. 
The mechanism there disclosed is characterized 
by the fact that an increase in the table torque 
imposes an increased lifting force on the hoist 
ing drum which is a lower percentage of the 
total lifting force exerted by the drum on the 
drill stem than the percentage increase in table 
torque. This result is achieved automatically by 
transmitting to the hoisting drum a substan 
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tially constant drill stem lifting torque which 
is sufficient to balance the major portion of the 
weight of the drill stem and by driving the ro 
tary table through a differential mechanism 
which imposes an additional drill stem lifting 
torque on the drum which is proportional to the 
table torque but which in no case exceeds a 
minor proportion of the force required to Sup 
port the drill stem. 

It is a general object of the present invention 
to provide an improved rotary drilling machine 
incorporating all of the features of the previous 
inventions in the copending applications in a 
compact, practical mechanism. 
Another object of the present invention is to 

provide, in the drive connection between the en 
gine and the hoisting drum and table, a single 
multiple speed ratio transmission mechanism 
of improved design and construction which may 
be selectively employed to change the speed ratio 
in the drive connections to either the hoisting 
drum or the table. 
Another object is to provide a transmission 

mechanism of the type last mentioned which in 
cludes a change speed planetary transmission 
unit effective to vary the speed ratio in the drive 
from the engines to either the hoisting drum 
or the rotary table when they are driven sep 
arately, and which may also be employed dur 
ing automatic drilling to impose on the hoisting 
drum a drill stem balancing force proportional 
to the table torque. 
Another object of the present invention is to 

provide an improved and simplified means for 
varying the ratio between the table torque and 
the table torque reaction imposed upon the drum 
during automatic drilling, 
Another object of the present invention is to 

provide, in connection with the hoisting drum, a 
combination two-speed transmission and clutch 
unit which is positioned to a large extent within 
the confines of the usual brake flange on the 
hoisting drum. 
Another object of the present invention is to 

provide an improved selective drive connection 
between a plurality of engines and the slush 
pump, rotary table and hoisting drum of a drill 
ing machine to the end that any desired com 
bination of engines may be operatively con 
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nected to any one of the three above-mentioned 
driven elementS. 
Other objects and advantages of the inven 

tion will become apparent from the following 
specification, the accompanying drawings and 
the appended claims. 

Referring to the drawings: 
Figure 1 is a more or less diagrammatic plan 

view showing the general arrangement of the 
major elements of the complete machine, with 
the slush pump and rotary table omitted; 

Figure 2 is an enlarged plan view, partly in 
section, of the hoisting drum and transmission 
units disclosed in Figure 1; 

Figure 3 is a fragmentary transverse Section 
taken on the line 3-3 of Figure 2; 

Figure 4 is a fragmentary section taken on the 
line 4-4 of Figure 2; and 

Figure 5 is an elevation view taken partly in 
Section on the line 5-5 of Figure 2. 
As best shown in Figure 1, the preferred form 

of the apparatus includes three engines , 2 and 
3, the output shafts of which are connected, re 
spectively, to the input shafts 4, 5 and 6 of three 
hydrokinetic torque converters , 8 and 9. The 
output shafts 0, and 2 of the torque con 
verters extend into a suitable housing, indicated 
generally at 3. Each of the hydrokinetic torque 
converters is provided with a fluid cooling unit 
including a differentially driven air circulating 
fan and indicated generally at 4, 5 and 6. 
Since the detailed design and construction of the 
engines, the torque converters and the differen 
tially driven cooling units, per se, form no part 
of the present invention, they need not be fur 
ther described. However, reference may be had 
to applicant's copending applications, Serial No. 
571,656, filed January 6, 1945, and Serial No. 
666,626, filed May 2, 1946, for a more complete 
disclosure of these features. 
The output shaft O of torque converter pro 

jects entirely through the housing 3 and carries 
a multiple V-belt pulley 7, which is freely jour 
nailed on the shaft O but may be connected 
thereto by engagement of an air operated clutch, 
indicated diagrammatically at 8. A multiple 
V-belt. drive, indicated generally at 9, extends 
from the pulley 7 to the slush pumps, not shown, 
in the uSual manner. 
Asprocket 20 is fixed on the shaft 0 within the 

housing 3 and is connected by means of a chain 
2 to a sprocket 22, which is freely journaled on 
the shaft within the housing but which may 
be connected to the shaft by engagement of 
an air operated clutch, indicated generally at 
23. A second sprocket 24 is fixed on the shaft 
within the housing 3 and is connected by a chain 
25 to one of a pair of fixedly connected Sprockets 
26 and 27, which are freely journaled on the shaft 
2 within the housing. The other sprocket 27 

of the pair is connected by a chain 28 to a sprocket 
29 fixed on a countershaft 30, which is journaled 
in any suitable manner on the base of the drilling 
machine, not shown. Asprocket 3 is fixed on the 
shaft 2 within the housing 3 and connected by 
a chain 32 to a sprocket 33, which is one of a 
pair of sprockets 33 and 34 which are fixedly con 
nected together and freely rotatable upon the 
shaft 30. The double sprocket 33 and 34 may be 
fixed to the shaft 30 by engagement of an air 
operated clutch, indicated diagrammatically at 
35. 
As a result of the above connections, it Will be 

apparent that engine 2 is always connected to 
shaft 30, that engine 3 may also be connected to 
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4. 
shaft 30 by engaging clutch 35, or engine may 
also be connected to shaft 30 by engaging clutch 
23. All three of the engines may be connected to 
shaft 30 by engaging both of the clutches 23 and 
35. It Will also be noted that engine 3 is always 
connected to the double sprocket 33-34. En 
gine may be connected to the slush pump by 
engaging clutch 8; engine 2 may be connected 
to the Slush pump by engaging clutches 8 and 
23; and all three of the engines may be connected 
to the slush pump by engaging clutches 8, 23 
and 35. Thus, a wide variety of combinations 
of engine drive connections may be achieved by 
the control of Only three clutches. 
The opposite end of the shaft 30 is provided 

with a sprocket 36, which is normally freely 
rotatable with respect to the shaft 30 but may be 
fixed thereto by operation of an air clutch 37. 
The Sprocket 34 of the double sprocket 33-34 
is connected by a chain 38 to a sprocket 39 
mounted on a tubular shaft 40 projecting from 
one end of a multiple speed transmission, indi 
cated generally at 4?, while the sprocket. 36 is 
connected by a chain 42 to a sprocket 43 on a 
shaft 44 projecting from the opposite end of the 
transmission 4. Likewise fixed to the shaft. 44 
is a sprocket 45 which is connected by a chain 
46 to the drive sprocket 47 for the hoisting drum, 
indicated generally at 48. The transmission 4 
has a second output shaft 49 projecting from its 
right-hand end and connected by a pair of change 
gears 50 and 5 to a countershaft 52 upon the 
ends of Which are mounted a pair of cat heads 
53 and 54. Asprocket 55 is normally freely rotata 
ble upon the countershaft 52, but may be fixed 
thereto by engagement of an air operated clutch 
56. Sprocket 55 is connected by means of a chain 
57 to a double sprocket 58-59 journaled on a 
shaft 60, and the sprocket 59 is connected by a 
chain 6 to a conventional rotary table (not 
shown). The shaft 52 is positioned at a substan 
tially higher elevation than the axis of transmis 
sion 4 and, consequently, the chain drive 57 will 
pass over the right-hand support for the sta 
tionary drum shaft. In addition to the cat heads 
and sprocket 55, shaft 52 carries a sprocket 62 
from which the usual sand reel may be driven 
by a Suitable chain. - 

It Will be apparent from the mechanism SO 
far described that one or more of the engines 
may be connected through chain 38, tubular shaft 
40, and transmission 4 either to the hoisting 
drum 48 or to the rotary table through shaft 
49 and the table drive connections. Alterna 
tively, by engaging clutch 31, a drive may be es 
tablished directly to the hoisting drum from 
shaft 30 through chain 42, Sprockets. 43 and 45 
and chain 46, or shaft 30 may be connected to 
the table through chain 42, shaft 44, transmis 
sion 4, shaft 49 and the associated table drive 
connections. In addition, as hereinafter more 
fully pointed out, the tubular shaft 40 may be 
fixed to the shaft. 49 by engagement of a dog 
clutch 63. In that case, the chain drive 38 may 
drive into the transmission 4f through shaft 49 
to drive the hoisting drum in reverse, or the 
chain drive 38 may drive the shaft 49 and, by 
engagement of clutch 56, the countershaft. 52, 
thus providing a direct drive for the table, the cat 
heads or the Sand reel. . . . . . . . . . . 
AS best ShoWn in Figure 2, the transmission 

4 includes a pair of planetary transmission units 
connected in series and indicated generally at 64 
and 65. Transmission unit 64 includes the previ 
ously mentioned tubular input shaft 40 and a 
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tubular output shaft 66 on which is fixed a pair of 
Sun gears 67 and 68, respectively. The tubular 
shaft 40 is journaled by means of suitable bear 
ings 69 on the casing 79 of the transmission, and 
both of the tubular shafts are journaled by means 
of suitable bearings on the internal shaft 69, 
Which extends internally through the transmis 
sion 4 and is journaled at its ends in bearings 
l'arad 12. The gears 67 and 68 mesh with a 

plurality of planet gear clusters, one of which is 
indicated generally at 73. Each gear cluster is 
journaled in a planet cage 74, which, in turn, is 
journaled upon the tubular shafts 40 and 66. 
As the result of this construction and the rela 

tive sizes of the gears in the transmission unit 
64, rotation of the tubular input shaft 40 will 
effect rotation of the tubular output shaft 66 in 
the same direction but at a reduced speed when 
the planet cage 74 is held stationary. Any de 
sired change in the speed ratio may be provided 
but, for purposes of illustration, it may be as 
Sunned that under the above stated conditions 
shaft 66 is rotated at one-half the speed of shaft 
40. When torque is transmitted from shaft 4 
to shaft 66 in this manner, a torque reaction on 
the planet cage 4 is in a direction opposite to 
that of the torque delivered to shaft 66. 
With the particular connections illustrated 

in the drawings, shaft 40 Will tend to rotate in 
a counterclockwise direction, as viewed in Figure 
3, and, consequently, the torque reaction on the 
planet cage 74 Will tend to cause a clockwise 
rotation of the cage. In order to prevent such 
rotation automatically and thus hold the planet 
cage stationary, a plurality of one-Way clutch 
blocks is provided between the housing T and 
the planet cage. The construction of one of 
these clutch blocks is shown in Section in Figure 
3. As there illustrated, the casing 74 is provided 
with an opening 5 which is closed by means of 
a cover plate 76 having a cylinder 77 formed 
therein. A one-way clutch block 3 is fitted be 
tween thse flat underside of the cover plate 76 
and the periphery of the planet cage 74 in such 
a manner that any tendency of the planet cage 
to rotate in a clockwise direction will cause a 
wedging of the block 78 between the cover plate 
and the cage and thus act to prevent such rota 
tion. A coil spring 79 normally urges the clutch 
block toward Wedging position. It will be ob 
Served, however, that the clutch block 8 will not 
resist rotation of the planet cage in a counter 
clockwise direction. Means are provided for 
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shifting the clutch block 78 to the left, as viewed 
in Figure 3, when it is desired to permit clock 
Wise rotation of the cage. This means includes 
a pair of pistons 89 and 8 positioned Within the 
cylinder T and a piston rod 82. A dog 83 is 
fixed to the rod 82 and projects through a suit 
able slot in the plate 76 into a position opposite 
the end of clutch block 78. A coil spring 84 nor 
mally holds the pistons and associated dog 83 in 
an inoperative position, as illustrated in Figure 3, 
in which position the dog does not interfere with 
normal Operation of the block 8. When it is 
desired to render the block 78 inoperative, air 
under pressure is admitted through a pipe 85 at 
the right-hand end of the cylinder 7, thus forc 
ing the pistons and dog to the left and disengag 
ing the block 78. Under these circumstances, the 
planet cage is free to rotate in clockwise direc 
tion, as viewed in Figure 3. 
Means are provided for establishing a 1-1 driv 

ing connection between the tubular shafts 40 
and 66. This means includes a separate clutch 
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cone 86 fixed axially on each planet gear cluster 
and a plurality of cone clutch elements 87 car 
ried by a plate 88, which is rotatably journaled 
on the tubular shaft 40. The inner portion of 
the plate is provided with an annular recess 89, 
Which constitutes a cylinder adapted to receive 
an annular projection or stationary piston 90 
fixed to the casing it. When air is supplied 
through a pipe 9? to the interior of the cylinder 
89, the plate 88 will be shifted to the left, as 
Viewed in Figure 2, thus engaging the planet 
cluster cone clutches and thereby preventing 
rotation of the planet clusters about their own 
axes. This establishes a 1-1 drive connection 
between the tubular shafts 46 and 66. Since on 
Such rotation, the planet cage turns with the 
tubular shafts 40 and 66 in a counterclockwise 
direction, as viewed in Figure 3, the one-way 
clutch blocks 79 automatically disengage. When 
no air is Supplied through pipe 9, the planet 
cluster cone clutches are disengaged by a plurality 
of coil Springs positioned between the planet cage 
4 and the plate 88 in the positions indicated in 
dotted lines at 92 in Figure 3. 
Thus, the planetary transmission unit 64 auto 

matically provides one speed ratio When air is 
admitted under pressure to pipe 9 and another 
When no pressure is applied through that pipe. 
Any Suitable means under either manual or auto 
matic control may be provided for supplying air 
to the pipe 9 as desired, a suitable apparatus for 
that purpose being disclosed in applicant's co 
pending application, Serial No. 647,677, filed 
February 15, 1946. 
Fixed to the tubular shaft 66 is an enlarged 

brake flange 93, which is adapted to be engaged 
by a plurality of one-way clutch blocks similar 
in construction and mode of operation to the pre 
viously described clutch blocks 78. However, the 
clutch blocks 94 associated with the flange 93 are 
positioned on the opposite side of the clutch block 
release dog 94a, as compared with the arrange 
ment shown in Figure 3. Consequently, when air 
under pressure is supplied to the cylinder 94b, the 
clutch blocks 94 may engage and prevent counter 
clockwise rotation of the fiange 93, as viewed 
from the right-hand end of the transmission. 
When no air is supplied to the cylinder 94b, 
Springs similar to the Spring 84 shift the clutch 
blocks 94 to inoperative position. Since the 
mechanism for holding the brake flange 93 and, 
consequently, the tubular shaft 66 stationary is 
otherwise identical to that illustrated in Figure 3, 
further illustration or description is believed un 
necessary. 
Tubular shaft 63 is fixed in any suitable man 

ner to the tubular input shaft 95 of the second 
planetary transmission. 65. The shaft, 95 is jour 
naled in Suitable bearings 96 carried by a web 97 
forming a portion of the housing 70, and is also 
journaled by additional bearings on the internal 
shaft 49. The previously mentioned tubular out 
put shaft 44 of the transmission 4 constitutes 
One output shaft of the transmission unit 65, the 
Shaft 44 being journaled in suitable bearings: 98 
carried by the casing and also being journaledon 
the internal shaft 49. The tubular shafts 44 and 
95 carry spur gears 99 and 06, respectively, which 
mesh with a plurality of planet gear clusters. 
Each of these clusters includes two gears fixedly 
connected together, and one of the clusters is in 
dicated generally at in Figure 2. The planet 
gear clusters are journaled in a planet cage C2, 
Which is journaled on the shafts 44 and 95 and 
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which is fixed by means of a central web fo3 to 
the internal shaft 49 in any suitable manner. 

It will be observed that the planet cluster gears 
of transmission unit 65 are reversed in their po 
sition with respect to those in transmission unit 
64, with the result that when power is supplied to 
the shaft 95 and the planet cage 02 is held sta 
tionary, shaft 44 will rotate in the same direction 
as shaft 95 but at a higher speed. During Such 
Operation, the torque reaction on the planet Cage 
02 tends to rotate the planet cage in the same 

direction as the shafts 44 and 95, namely a 
counterclockwise direction, as viewed in Figure 4. 
As best shown in Figure 4, means are provided 

for selectively preventing rotation of the planet 
Cage 02 in either direction. This means con 
prises a plurality of pairs of oppositely disposed 
one-way clutch blocks 04 and 05, which are 
adapted to be wedged between the periphery of 
planet cage O2 and the undersurface of a plate 
06 fixed to the casing 70. A cylinder OT is fixed 

to the plate 06 and contains a pair of pistons 
08 and 09 connected by a piston rod O to 

which is fixed a dog . A spring f 2 normally 
urges the pistons and associated dog to the 
right, as viewed in Figure 4, thereby effecting dis 
engagement of the One-Way clutch block 05. 
When air under pressure is admitted to pipe 3, 
the pistons and associated dog f are shifted 
to the left against the action of the spring 2, 
engage the one-way clutch block O4, and render 
that clutch block inoperative. Normally no air 
is applied to the cylinder 07, and consequently, 
the parts remain in the position shown in Figure 
4, in which the planet cage 02 is free to rotate 
in a counterclockwise direction, as viewed in that 
figure. 
In order to establish a 1-1 drive connection 

through the transmission unit 65, each of the 
planet gear clusters is provided with a clutch 
cone element 4 adapted to cooperate with a 
cone clutch 5 carried by a plate 6 journaled 
on shaft 95. The construction and arrangement 
of the cone clutch elements 4 and aSSociated 
clutches 5 are identical to that of the previous 
ly described clutch cones 86 and associated 
clutches 87 except that the apex of the cone 
clutches is reversed. Consequently, when air is 
supplied through a pipe 7 to the annular 
clutch operating cylinder 8, the clutch plate 

6 is shifted to the left, as viewed in Fig 
ure 2, thereby disengaging the cone clutches. A 
plurality of coil springs 9 positioned between 
planet cage 02 and the clutch plate 6, in the 
positions best indicated in Figure 4, normally Op 
erates to hold the cone clutches 5 in engage 
ment with the clutch cones f4, thereby locking 
the planetary transmission unit 65 in a 1-1 ratio. 
In order to provide additional speed ratios in 

the drive connections to the hoisting drum and 
at the same time Secure a disengageable clutch 
connection between shaft 44 of transmission 4 
and the hoisting drum, an additional two-speed 
planetary transmission, indicated generally at 
20, is positioned within the brake drum flange 
2 of the hoisting drum 48. Since this transmis 

Sion is to a large extent identical in construction 
to the transmission unit 64 previously described, 
a detailed description of the mechanism is un 
necessary. It may be noted, however, that the 
transmission is so arranged that when the planet 
cage 22 thereof is held stationary, the drum will 
be rotated at a lower speed than the drive sprock 
et 47. When the planet cage cone clutches 23 
are engaged, the drum Will rotate at the same 

5 

O 

5 

20 

25 

30 

35 

50 

5 5 

60 

75 

8 
speed as the drive sprocket 47. The cone clutches 
23 are engaged by air pressure and disengaged 

by Spring pressure, in the manner described in 
connection with the clutches 87. The air for ef 
fecting engagement of the clutches 23 is sup 
plied through a pipe ? 24 to a passageway f27 in 
the Stationary shaft 25 which supports the hoist 
ing drum. The passageway 27 communicates 
with an annular Space 28 surrounding the shaft 
25 and defined by a pair of seals 29 and 30. 
The annular space 28, in turn, is connected by 
a passageway 3 f to the interior of the cylinder 
32 formed by the cone clutch plate. 
While, if desired, one-way clutch blocks of 

the type shown in Figures 3 and 4 may be em 
ployed to hold the planet cage 22 stationary 
when desired, in the preferred form of the in 
vention illustrated this function is performed by 
means of a brake band 33 which engages the 
periphery of the planet cage. As best shown in 
Figure 5, one end of the brake band is adjust 
ably anchored by an eye-bolt 34 to an arm 35, 
which is fixed to the frame 36 that supports the 
shaft 25. The arm 35 projects within the drum 
flange, as best shown in Figure 2, to serve as an 
anchor for the brake band 33. The opposite 
end of the brake band 33 is fixed eccentrically 
at 38 to a cylindrical member 39, which is 
journaled on the arm. 35. The arm 40 fixed to 
the cylindrical member 39 is normally held in 
the position illustrated in Figure 5, in which the 
brake is applied, by means of a coil Spring 4 
positioned within a cylinder 42 and acting on 
a piston 43 which is connected to the arm 40 
by a piston rod 44. When air under pressure is 
supplied through a pipe 45, the spring 4 will 
be compressed and the arm 40 rotated in a 
clockwise direction, as viewed in Figure 5, there 
by releasing the brake. 

It will be apparent from the above that when 
no air is supplied to either of the pipes 24 and 
f45, the transmission unit f2O will be in its lower 
speed ratio, in which the drum rotates at a speed 
less than that of the drive Sprocket 4. Applica 
tion of air under pressure to both of the lines 
24 and 45 will establish the higher or 1-1 

speed ratio drive between the Sprocket. 47 and 
the drum. If air is supplied only to the pipe 45, 
the sprocket will be disconnected from the drum 
and the latter will then be free of all drive con 
nections to the transmission. The hoisting drum 
48 is provided with a pair of brake bands 46 and 
47 adapted on application to hold the drum sta 

tionary in the usual manner. 
It will be apparent that in lieu of the clutch 

blocks employed in connection with the plane 
tary transmission units 64 and 65 and the brake 
flange 93, brake bands similar in construction 
and mode of operation to that illustrated in Fig 
ure 5 may be employed. However, the One-way 
clutch blocks are preferred inasmuch as they may 
be spaced equally about the periphery of the 
planetary cage or brake flange, with the result 
that the braking loads on the bearings of the 
transmission are balanced. 
While the means for Supplying air to effect 

engagement of the clutches 8, 23, 35 and 37 are 
not illustrated, they may be supplied with the air 
through the clutch shafts by passageways in the 
shafts communicating with stationary air supply 
manifolds mounted on the ends of the shafts in 
the usual manner. The air Supply for the clutch 
56 is similarly arranged except that the air Sup 
ply manifold is preferably located intermediate 
the ends of the shaft 52. The interior construc 
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tion and mode of operation of these air clutches 
may be of any known or conventional type. 
The number and magnitude of the different 

speed ratios provided by the transmission mech 
anism of the present invention may be varied 
widely, as desired, by changing the relative sizes 
of the Sprockets and gears employed in the 
mechanism. However, for purposes of illustra 
tion, it will be assumed that the relative propor 
tions of these elements are as follows. All of 
the sprockets 20, 22, 24, 26, 27, 29, 3i, 33, 34 and 
39 are of the same size. Transmission unit 64 is 
So proportioned that when the planet cage 74 is 
held stationary, shaft 66 will rotate in the same 
direction but at half the speed of shaft A. 
Transmission unit 65 is of such construction that 
when the planet cage 2 is held stationary, 
shaft 95 will rotate in the same direction and at 
half the speed of shaft 44; when shaft 44 is held 
stationary, planet cage 92 will rotate in the. 
same direction but at twice the speed of shaft 
95; and when shaft 95 is held stationary, planet 
cage 62 will rotate in the opposite direction 
from that of shaft 44 but at the same speed. 
The diameter of the Sprocket. A3 is four times the 
diameter of the sprocket 36, and the diameter 
of Sprocket 67 is three times the diameter of 
sprocket 45. The planetary transmission unit 
20 is similar in design to transmission unit 64 

in that when the planet cage 22 is held station 
ary, the hoisting drum travels in the same direc 
tion but at half the speed of the drive sprocket 
4. The Speed ratio of the complete drive con 
nection between shaft 49 and the rotary table 
may be varied at will by substituting different: 
sets of change speed gears 50 and 5, but may, 
for example, be a ratio of approximately 6-1 be 
tween the speed of shaft 49 and the speed of ro 
tation of the table. 
The operation of the transmission mechanism, 

is as follows: Hoisting 
When no control air is supplied to any of the 

clutches or brakes in the apparatus and the 
manually operated clutch 63 is disengaged, el 
gine 3 is connected to the hoisting drum 48 and 
the overall transmission drive is in its lowest 
speed ratio, which, in the example given above, 
would be a ratio of 12-1 between the Speed of 
rotation of the shaft 2 and the speed of rotation . 
of the drum 48. The drive to the drum under 
these conditions is from shaft 2 through 
sprockets 3, 33, 34 and 39 to the tubular input 
shaft. 40 of the transimission 4. 
. Under these conditions, the clutch 8 will be 
held disengaged by the Springs 92 and the planet 
cage 4 will be held against clockwise rotation, 
as viewed in Figure. 3, by the one-Way clutch 
blocks. 8. Consequently, shaft 66 will rotate il 
the same direction as shaft 40 but at half. Speed. 
Since no air is supplied to the cylinder 94b, the 
clutch blocks 93 for the fiange 93 will be held 
in inoperative position, thus permitting rotation 
of the shaft 66 and the connecting input Shaft 
95 of the transmission unit 65. Since no air is 
supplied through the pipe. to disengage 
clutch 5, that clutch. Will be: held engaged by 
the springs 13. Consequently, shaft 44 will be 
locked to shaft. S5 and rotate therewith. The 
planet cage 2, which likewise rotates in unison. 
with the shafts 4; and 95, is free to rotate in 
its forward or clockwise direction, as Viewed in 
Figure 4, since the clutch blocks 85 are held 
in inoperative position... by the Springs f2. A 
double sprocket 43-65 is fixed to the shaft 44. 
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and, consequently, drives the Sprocket 4 for the 
hoisting drum. The cage 22 of the drum 
planetary transmission unit 20 will be held sta 
tionary by the brake band f33, since no air is 
supplied to the pipe 45, and the clutches 23 
will be held disengaged by their clutch release 
springs, which are similar in construction and 
operation to the previously mentioned Springs 
92. Therefore, the hoisting drum will rotate in 
the same direction but at one-half the Speed of 
the Sprocket 4. Since clutch 56 is disengaged, 
no power will be supplied to the rotary table 
under these conditions. 
None of the clutches 8, 23, 35 or 37 is involved 

in any of the speed ratio changes required during 
forward or hoisting rotation of the drum 48. 
Consequently, in the lowest speed ratio drive 
connection mentioned above or in any of the 
higher speed ratios hereinafter described, addi 
tional engines may be connected to the drum 
through the transmission. Without changing the 
mechanical speed ratio in the drive connection. 
Thus, if in addition to engine 3 it is desired to 
connect engine 2 to the drum, clutch 35 is el 
gaged. If it is desired to connect all three of 
the engines to the drum, clutches 23 and 35 
are engaged. 
In order to establish the Second or next higher 

speed ratio to the transmission, it is only neces 
Sary to Supply air through pipe 9 to effect en 
gagement of the cone clutches 8 of tiransmis 
sion unit 64. This provides a 1-1 direct drive 
through the transmission unit 63 and thus 
doubles the speed ratio of the overall drive. 
Under these conditions, the Speed ratio between 
shaft 2 and the drun is 6-1. The next higher 
speed ratio is achieved by simultaneously sup 
plying air under preSSLEre to the previously men 
tioned pipe 9 and also to the pipes fS and T. 
The application of air pressure through the pipe 

7 disengages the cone clutch elements 5 and 
the application of air through the pipe Shifts 
the clutch block dogs to the left, as Viewed 
in Figure 4, thereby permitting the clutch blocks 
05 to hold the planet cage 2 against counter 

clockwise rotation, as viewed in Figure 4. Under 
these circumstances, the planet cage remains 
stationary and shaft Gig is rotated in the Sarine 
direction but at twice the Speed of Shaft 9. This 
increases the overal Speed ratio between the 
shaft 2 and the drun to a ratio of 3-1. 
To provide the fourth Or highest Speed ratio, 

air under pressure is Supplied Sintaneously 
to the pipes 9, 3, . , 24 and A5. This in 
Wolves no change of the conditions Within the 
transmission 4 out effects a, - drive Conec 
tion through the planetary transmission unit 23 
between the drive. Sprocket 4 and the druin 48. 
This provides an overall speed ratio between the 
shaft 2 and the drun of 1A-1. W 

It Will be appreciated that the four different 
Speed ratioS, thus provided lay be obtained 
either by manually actuating Suitable control 
valves in the air pressure supply lines or by sub 
jecting such control valves to the action of an 
automatic shifting control nechanis. Such as 
that disclosed in applicant's previously men 
tioned Copending application, Serial No. 647,677, 
filed February 5, 1946. 

Rejerse drain, drie 

In order to drive the drun in reverse, it is 
necessary to manually engage clutch 63, thus 
locking the shaft 45 to the shaft 49, and also 
Supply air under pressure to the pipe 35, cylinder 
94b and pipe ff2. Under these conditions, power 



1. 
is supplied through the chain 38 and Sprocket 
39 to the internal shaft 49 to rotate the planet 
cage 02 of the transmission unit 65 in a counter 
clockwise direction, as viewed in Figure 4. The 
application of air under pressure to the cylin 
der 94b renders the one-way clutch blocks 94 
operative to lock the flange 93 and, consequently, 
tubular shaft 95 against clockwise rotation, as 
viewed from the right-hand end of the transmis 
sion 4 f. Thus, while the planet cage 02 ro 
tates in a counterclockwise direction, the gear 
O) is held stationary. This effects a reverse 

rotation of the shaft 44 with respect to the 
direction of rotation of the shaft 49 at a 1-1 
ratio. Accordingly, two different reverse drum 
speeds may be secured, depending upon the con 
dition of the two-speed planetary drun trans 
mission (20. Thus if, in the example given, the 
planetary transmission is in its 2-1 Speed ratio, 
the overall speed ratio between the shaft 2 and 
the drum will be 6-1. This ratio is achieved 
when no air is supplied to the pipes 24 and 45. 
By supplying air under pressure to both of these 
pipes, a 1-1 drive connection through the plane 
tary transmission 20 is provided, with the result 
that the overall speed ratio to the drum from 
shaft 2 will be 3-i. 

For pard table drive 

When it is desired to drive the table forwardly, 
clutch 56 is engaged by supplying air under pres 
sure thereto. The transmission is then capable 
of driving the table at four different speed ratios 
in the following manner. To establish the lowest 
speed ratio, which, in the example given, is a ratio 
of 24-1, between the shaft 2 and the table, air 
is supplied to clutch 37, pipe 85 and pipe 45. 
The drive to the table will then be from engine 
2 to shaft 30 and thence by sprockets 36 and 43 
to the tubular shaft 44. Since air is Supplied to 
the pipe 45, the drum 48 is disconnected entirely 
from the sprocket 47, thus permitting a free ro 
tation of the shaft 44. The cone clutches 6 
of planetary transmission 65 will be engaged by 
the springs 9. This locks the shaft 49 to the 
shaft 44, thereby establishing a direct drive from 
the sprocket 43 to the shaft 49 from which the 
table is driven through change gears 50 and 5, 
clutch 56, sprockets 55, 5 and 59 and the 
chain 6. 

In order to establish the second speed ratio, 
which will be 12-1 in the example given, the aii' 
supplied to clutch 37 and pipe 85 is cut off, leav 
ing an air supply under pressure to the clutch 
56 and pipe 45. Under these conditions, the 
drive to the table is from engine 3 to chain 38 
and thence to the tubular shaft 40 and through 
the planetary transmission 64, which will then 
be in its 2-1 speed ratio. Since the planetary 
transmission unit 65 is still locked in a 1-1 ratio, 
the output shaft 66 of transmission unit 64 Will 
be fixed with respect to and drive the shaft 49 
and, consequently, will drive the rotary table 
which is connected thereto. 

In order to establish the third speed ratio, the 
only change required from the conditions de 
scribed above for the second speed ratio is to Sup 
ply air under pressure through the pipe 9 to 
effect engagement of the planet clutches 87 of 
transmission unit 64. This locks the transmis 
sion unit 64 in its 1-1 ratio and thus provides 
an increased drive speed to the shaft 66 and 
thence through transmission unit 65 to the table 
drive shaft 49. 

In order to establish the fourth or highest 
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speed ratio for the table, air is supplied only to 
the clutch 56 and pipes 9?, 7 and 24. This 
maintains the 1-1 speed ratio through the plan 
etary transmission unit 64 but effects a disen 
gagement of the clutches 5 of transmission unit 
65. At the same time, it locks shaft 44 station 
ary by reason of its connnection to the drum 
planetary transmission unit 29, which, by reason 
of the supply of air to the pipe 24 and the ab 
sence of an air supply to the pipe 45, is locked 
against rotation. With shaft 44 stationary, shaft 
49 will be driven in the same direction as shaft 
95 but at twice the speed, thereby establishing 
an overall speed ratio between shaft 2 and the 
rotary table of 3-1. 

Reverse table drive 

To reverse the table drive, air under pressure is 
supplied to clutches 37 and 56, pipes 85, and 
45, and cylinders 94b. The supply of air under 

pressure through pipe 45 disconnects the drum 
48 from the sprocket 47 and thus permits the de 
livery of power from shaft 30 through sprockets 
36 and 43 to the shaft 44 Without causing drum 
rotation. The Supply of air under preSSure to the 
cylinders 94b permits return of the one-way 
clutch blocks 94 to operative position, thus lock 
ing the flange 93 and shaft 95 against counter 
clockwise rotation, as viewed in Figure 4. With 
shaft 95 thus held stationary and shaft 44 rotated 
in a counterclockwise direction, the planet cage 
02 and, consequently, the shaft 49 will be ro 

tated in a direction opposite to that of Shaft 44 
but at the same speed. This provides a reverse 
table drive at a ratio of 24-1. During such re 
verse table drive, the supply of air to the pipe 85 
renders the clutch blocks 78 inoperative, thus 
permitting the planet cage 4 of transmission 64 
to rotate freely in a counterclockwise direction 
under the influence of the counterclockwise ro 
tation of shaft 40 while shaft 66 is held sta 
tionary. 

Automatic drilling 

The transmission of the present invention may 
also be employed to control the pressure of the 
drill bit on the bottom of the hole during drilling 
operations and to vary that pressure inversely 
With respect to the table torque but at a lower 
percentage rate of change in order to provide an 
automatic weight control and at the same time 
prevent twist-offs of the drill stem due to ex 
cessive drill bit pressure. 
During automatic drilling, engine is connect 

ed to the slush pumps by engaging clutch 8; 
engine 2 is connected through its torque converter 
8 directly to the drum through chains 25 and 
28, shaft 30, sprockets 36, 43, 45 and 47 and the 
drum planetary transmission 20 by engaging 
clutch 37; and engine 3 is connected to the rotary 
table through sprockets 3, 33, 34 and 38, trans 
mission unit 4 f, shaft 49, etc. Since during drill 
ing operations the rate of rotation of the hoist 
ing drum is negligible, the torque converter 8 
associated with engine 2 will be operated under 
substantially full stall conditions. As a result, 
the torque which is transmitted from engine 2 
through the torque converter 8 and the direct 
drive connections to the drum will deliver to the 
drum a substantially constant torque which may 
be adjusted at will by varying the throttle Set 
ting of the engine. This torque is preferably so 
adjusted in this manner or by changing the Speed 
ratio of the drum planetary transmission 20 that 
it balances the major portion of the weight of the 
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drillistem and other mechanism supported by the 
hoisting drum. It will be observed that the pro- . 
portion of the drill stem supporting force which 
is thus supplied by engine 2 and torque converter 
8 will remain substantially constant, regardless 6 
of variations in the rate of drill bit penetration. 

EDuring automatic drilling, the power required 
to rotate the table, as previously mentioned, is 
supplied from engine 3 to the tubular shaft 40 
and thence through the transmission unit 64 to lo 
the input shaft. 95 of the planetary transmis 
sion unit 65. Since the output shaft 44 of the 
transmission unit 65 is fixed to the hoisting drum 
through sprocket 45, chain 46, etc., the shaft 44 
will remain substantially stationary. As a result, lis 
the planetary cage 102 and shaft 49 will rotate 
in a counterclockwise direction, as viewed in 
Figure 4, at a speed twice that of the shaft 95 
and will in turn drive the rotary table in the 

However, the 20. To facilitate an understanding of the manner manner previously described. 
torque reaction imposed upon the output shaft 
4 of planetary transmission 65 by the table drive 
torque applied through shaft 95 will act on the 
shaft 44 in a counterclockwise direction, and will 
be transmitted through the sprocket 45, chain 25 
46, sprocket 47 and the planetary transmission 
20 to the hoisting drum in a direction to assist 

in supporting the Weight of the drill stem. This 
added increment of drill stem supporting torque 
will constitute a fixed proportion of the table 80 
torque and, consequently, will, on an increase 
in the table torque, decrease the pressure of 
the drill bit on the bottom of the hole, and vice 
versa in the manner more fully set forth in ap 
plicant's copending application, Serial No. 602, a 
620, filed June 30, 1945. 

In order to achieve the above result, it will be 

essers----- 

Speed Ratios 

Forward IDrun: 
Low, 12-l 
2nd, 6-lt. 
3rd, 3-1----- 
High, 1%-l--------- - - - - 

Reverse Drum: 
(Engage. 63 Manually) 

Low, 6-1 
High, 3-1--------------- 

Forward Table: 
Low, 24 
2nd, 12-1- 
3rd, 6-1- 

Reverse Table, 2 Automatic Drilling: 
Low Drum Torque 

Slow Table, 6-1 X 
Fast Table, 3-1. X -- HighDrumTorque 
Slow Table,6-i- X -------- X 
Fast Table, 3-1. X III. X 

figh. 3-III 
gh le, 24----- O 
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etary transmission unit 20, or by changing the 
relative sizes of the gears employed in the plan. 
etary transmission unit 65. For a transmission 
having a design and construction of the illus 
trative ratios mentioned, the drill stem support 
ing torque Supplied to the hoisting drum as the 
result of a table torque reaction will be 2.66 
times the table torque, regardless of the speed 
ratio provided by transmission unit 64. 

Cat hectd and sand reel drive 
Since the cat heads are mounted on the shaft 

52 and the sand reel is likewise driven from that 
shaft by sprockets 62, they may be operated 
either at four different speed ratios forward or 
in reverse in the manner described above in con 
nection with the forward table drive. It will be 
appreciated, however, that in such case the table 
drive clutch 56 will be disengaged. 

in which the different speed ratios and drilling 
functions are performed by the mechanism of 

the following chart, which shows the various con 
trol instrumentalities to which air under pres 
sure must be supplied to adjust the mechanism 
for each of its principal operating conditions. 
The letter 'X' in the chart indicates that the 

instrumentality indicated at the top of the col 
unan in which the 'X' appears is to receive oper 
ating air under pressure. Under some circum 
stances, a Supply of air to one or more of the 
clutches 18, 23 and 35 is optional, depending 
upon the number of engines required to handle 
the load. Where a choice in this respect is post 
sible, the letter 'O' appears in the chart, indi 
cating that an air Supply is optional. 

Control air supply chart 
Clutches Transmission Elements 

91 94b. 1311, 

retrime 

appreciated that air must be supplied through 60 In addition to the above, a still lower speed 
pipe 7 to effect disengagement of the cone 
clutches 5 of the transmission unit 65. Two 
different table drive speeds may be secured, de 
pending upon whether or not air under pres. 
sure is supplied to the pipe 9 to control the 
speed ratio of the transmission unit 64 in the 
manner previously described. 

It will be appreciated that the magnitude of 
the drill stem supporting torque supplied to the 
drum 48 by the torque reaction from the table 
drive mechanism may be varied as compared 
with the table torque by changing the ratios of 
the change speed gears 50 and 5, by changing 
the relative sizes of the sprockets 45 and 4, 
by changing the speed ratio of the drum plane 

() 

ratio of 24-1 may be obtained for hoisting by 
driving the drum from shaft 30 through sprock 
ets 36, 43, 85 and 47 while the drum transmis 
sion 2 is in its low ratio of 2-1. This is achieved 
by engaging clutch 37 and supplying air under 
pressure to line to disconnect the drive 
through transmission 4. The drum will then 
be driven by engine 2, or by additional engines 
if clutches 35 or 23 or both are engaged. 

Alternatively, the four speed ratios of 12-1, 6-1, 
3-1 and 1%-1 for the hoisting drum may all 
be obtained while the drum transmission 20 
is in its 1-1 ratio. This is accomplished by driv 
ing the drum from shaft 39 through sprockets 
36, 43, 45 and 67, in the manner described above, 
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while air under pressure is supplied to lines 24 
and 45 to obtain a 12-1 ratio. The 6-1 ratio is 
then obtained by driving through transmission 
4 while the latter is in its low gear ratio (no 
air supplied to lines 85, 9, 3 and 7). The 
3-1 ratio is then obtained by supplying air un 
der pressure to line 9, and the 1/2-1 ratio by 
supplying air under pressure to lines 9, 3 and 

7. Since for most purposes a geared ratio of 
12-1 is sufficiently low, particularly when torque 
converters are used between the engine and drum, 
it is thus possible to eliminate the transmission 
20 altogether and utilize a conventional hoist 

ing drum, if desired. This would eliminate the 
low speed reverse drum drive and the high drum 
torque automatic drilling drives given on the 
above table, but low speed reverse is Seldom re 
quired on the drum and the torque to the drum 
during automatic drilling can be varied Widely 
by changing the speed of engine 2. 
In addition to the above, it may be noted that 

at any time the hoisting drum may be entirely 
disconnected from the transmission mechanism 
by supplying air under pressure to pipe 45 With 
out Supplying air to pipe 24, the drum may 
be locked in a stationary position by Supplying air 
to pipe 24 but not to pipe 45. 
While only one form of the invention has been 

shown and described, it will be apparent that 
variations in the design and details Of construc 
tion may be indulged in without departing from 
the spirit of the invention or the scope of the 
appended claims. Thus, for example, any de 
sired number and arrangement of engines may 
be employed, one or more engines may be con 
nected through a single torque converter, as 
distinguished from an individual torque con 
verter for each engine, additional planetary 
transmissions similar to the transmission unit 
64 may be employed in series with the trans 
mission unit 64, either ahead of or behind the 
transmission unit 65, and the drum transmission 
unit 20 may be omitted, if desired. The par 
ticular type of sprocket and chain connections 
and the speed ratios of those connections, as 
well as relative sizes of the gears, may likewise 
be varied to meet any desired operating re 
quirements. Likewise, the type of multiple Speed 
ratio transmission mechanisms employed may be 
planetary transmissions of a different type than 
that indicated generally at 64 Or, With the ex 
ception of the transmission unit 65, need not be 
planetary transmissions. In addition, other 
forms of clutches and brakes may be Substituted 
for the cone clutches 87, 5 and 23 and the 
one-way clutch blocks 78, 94 and 05 without 
changing the performance characteristics of the 
transmission. 
An important features of the invention resides 

in the use of the low torque three-speed constant 
mesh geared transmission 4. The constant mesh 
geared type of transmission, in which friction 
clutches control the gear ratio, is highly desir 
able because of its compactness and ease of con 
trol. However, such transmissions are more 
costly than conventional transmissions. In the 
present case, a substantial saving in cost and 
size is achieved by limiting the maximum torque 
on the transmission to a relatively low Value and 
thus making possible the use of a Smaller and 
less expensive unit. This result is achieved by 
a combination of several features: first, by com 
pounding, i. e. connecting in Series, two two 
speed transmission units 64 and 65, one of which 
gives an overdrive or step-up speed ratio and the 
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other a step-down speed ratio, the maximum 
load on the gear teeth is kept at a low level; sec 
ond, the major portion of the torque multipli 
cation is placed between the transmission 4 and 
the hoisting drum; and, third, the fact that the 
transmission 4 provides only three Speed ratioS 
is taken care of by providing a fourth Speed ratio 
change independently of the transmission, either 
in a special transmission positioned within the 
hoisting drum brake flange Within the Space 
occupied by a clutch on conventional hoisting 
drums or by an auxiliary chain drive for low 
gear which by-passes the transmission. 

Certain of the features herein claimed are dis 
closed in applicant's copending applications, Se 
rial No. 647,677, filed February 15, 1946, and Se 
rial No. 602,619, filed June 30, 1945. 
What is claimed is: 
1. A transmission for selectively driving either 

one of two power consuming instrumentalities in 
reverse or forward at a plurality of Speed ratios, 
comprising a planetary transmission consisting 
of three interconnected elements, one of Said 
instrumentalities being connectable to One of 
the elements and the other to another of the 
elements, means for Selectively delivering power 
directly to each of the elements independently 
of the other elements, selectively operable means 
for holding either one of two of the elements sta 
tionary, and means for fixing One of Said ele 
ments against rotation relative to another. 

2. A transmission for selectively driving either 
one of two power consuming instrumentalities in 
reverse or forward at a plurality of Speed ratios, 
comprising a planetary transmission consisting 
of three interconnected elements, one of said in 
strumentalities being connectable to one of the 
elements and the other to another of the ele 
ments, means for selectively delivering power di 
rectly to each of the elements independently of 
the other elements, selectively operable means 
for holding any one of the elements stationary, 
and means for fixing one of said elements against 
rotation relative to another. 

3. A transmission for selectively driving either 
one or both of two power consuming instrumen 
talities in reverse or forward at a plurality of 
speed ratios, comprising a planetary transmis 
Sion consisting of three interconnected elements, 
one of said instrumentalities being connectable 
to one of the elements and the other to another 
of the elements, means for selectively delivering 

65 
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power directly to each of the elements independ 
ently of the other elements, selectively operable 
means for holding either of two of the elements 
stationary, and means for fixing one of Said ele 
ments against rotation relative to another. 

4. A transmission for selectively driving either 
one or both of two power consuming instru 
mentalities in reverse or forward at a plurality 
of speed ratios, comprising a planetary trans 
mission consisting of three interconnected ele 
ments, one of said instrumentalities being con 
nectable to one of the elements and the other 
to another of the elements, means for Selectively 
delivering power directly to each of the elements 
independently of the other elements, selectively 
operable means for, holding any one of the ele 
ments stationary, and means for fixing one of 
said elements against rotation relative to an 
other. 

5. A transmission, including a pair of axially 
spaced concentric gear members, a planet gear 
support member journaled concentrically. With 
respect to said gear members, a planet gear 
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cluster journaled on said support member and 
having gears meshing respectively with said first 
mentioned gear members, a pair of power take 
Offs adapted to be connected respectively to said 
Support member and one of said first mentioned 
gear members, means for selectively delivering 
power directly to either of said first mentioned 
gear members or to said support member inde 
pendently of the other members, selectively oper 
able means for holding either said support men 
ber or one of said first mentioned gear members 
Stationary, and selectively operable neans to 
prevent relative rotation between said first men 
tioned gear members. 

6. A transmission, including a pair of axially 
Spaced concentric gear members, a planet gear 
Support member journaled concentrically with 
respect to said gear members, a planet gear 
cluster journaled on said support, member and 
having gears ineshing respectively with said first 
mentioned gear members, a pair of power take 
offs adapted to be connected respectively to said 
Support Yenber and One of Said first in entioned 
gear renbers, means for selectively delivering 
pOWer directly to either of said first rentioned 
gear members or to said Support member inde 
pendently of the other members, selectively op 
erable ineans for holding either said support 
member or either one of said first mentioned 
gear members Stationary, and selectively opef 
able means to prevent relative rotation between 
Said first ninentioned gear members. 

7. A transmission, including a pair of axially 
Spaced concentric gears, a planet gear support 
journaled concentrically with respect to said 
gears, a planet gear cluster journaled on said 
Support and having gears neshing irespectively 
with Said first mentioned gears, a pair of power 
take-offs adapted to be connected respectively to 
said support, and one of Said first thentioned 
gears, Selectively cperable means for delivering 
power to either of said first mentioned gears, se 
lectively operable means for holding the support 
Stationary, and selectively operable means for 
fixing the support with respect to one of said first 
mentioned gears. 

8. A transmission, including a pair of axially 
Spaced concentric gears, a planet gear support 
journaled concentrically with respect to said 
gears, a planet gear cluster journaled on said 
Support and having gears meshing respectively 
With Said first mentioned gears, a pair of power 
take-offs adapted to be connected respectively to 
Said support and one of said first mentioned 
gears, Selectively operable means for delivering 
power to either of said first mentioned gears, se 
lectively operable means for holding either the 
Support or one of said first mentioned gears sta 
tionary, and selectively operable means for fixing 
the support with respect to one of said first men 
tioned gears. 

9. A transmission including a pair of aligned 
shafts at least one of which is tubular, gears on 
the adjacent ends of said shafts respectively, a 
planet gear support journaled coaxially with re 
spect to said shafts, planet gears journaled on 
Said Support and meshing with said first men 
tioned gears, a shaft journaled within said tubu 
lar shaft and connected directly to said support, 
a source of power connected to one of said shafts, 
and a pair of power take-offs for the rotary table 
and hoisting drum adapted to be connected to 
the other shafts respectively at points on op 
posite sides of said first gears. 

10. A hoisting drum having a brake flange 
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fixed thereto at one end, a combined planetary 
two-Speed transmission and clutch mounted co 
axially with respect to the drum and within said 
flange, said transmission including a pair of con 
centiric gears connected by planet gears, a Sup 
port for the planet gears concentrically jour 
naled with respect to said first gears, selectively 
operable means located within said flange for 
holding said Support stationary, selectively oper 
able means for fixing said concentric gears 
against relative rotation, and neans for driving 
Cine of Said concentric gears. 

11. In a Well drilling machine, a plurality of 
engines, a hoisting drum, a rotary table driving 
shaft, a change-Speed transmission, independent 
Selectively operable means for connecting said 
hoisting drum and said rotary table drive shaft 
to the transmission, a countershaft, a drive con 
nection from one of said engines to said counter 
Shaft, a driving connection including a clutch be 
tween Said countershaft and said hoisting drum 
independent of the transmission, a pair of 
Sprockets fixed together and journaled on said 
Countershaft, a clutch for engaging said pair of 
SprocketS to Said countershaft, a drive from One 
of Said pair of Sprockets to said change-speed 
transmission, and a drive from another engine 
to the other of said pair of sprockets on said 
Countershaft. 

12. In a Well drilling machine, a plurality of 
engines, a hoisting drum, a rotary table drive 
Shaft,a change-Speed transmission, independent 
Selectively operable means to connect the trans 
mission to the hoisting drum or the rotary table 
drive shaft, driving connections including selec 
tively operable clutch means for connecting one 
or more of Said engines to Said transmission, and 
driving connections for selectively connecting one 
Or inore of Said engines to said hoisting drum in 
dependently of Said transmission, said driving 
Connections and means being operative to simul 
taneously connect one engine to the rotary table 
through the transmission and another engine to 
the hoisting drum independently of said trans 
mission. 

13. In a well drilling machine, a plurality of 
engines, a hoisting drum, a rotary table drive 
Shaft, a change-Speed transmission, selectively 
operable means to connect the transmission to 
the hoisting drum or the rotary table drive shaft, 
driving connections including selectively operable 
clutch means for connecting one or more of said 
engines to said transmission, driving connections 
for Selectively connecting one or more of said 
engines to Said hoisting drum independently of 
Said transmission, said driving connections and 
means being operative to simultaneously connect 
One engine to the rotary table through the trans 
mission and another engine to the hoisting drum 
independently of Said transmission, and means in 
Said independent drive connection for transmit 
ting a torque proportional to the difference be 
tWeen the engine speed and the drum speed. 

14. An engine compounding drive, including, in 
combination, a shaft, a pair of sprockets freely 
journaled on said shaft and fixed together, a 
clutch for connecting the sprockets to said shaft, 
means for connecting an engine to said shaft in 
dependently of Said Sprockets, means for connect 
ing a second engine to one of said sprockets, a 
power take-off including a disengageable clutch 
connected to the other sprocket, and a second 
power take-off including a disengageable clutch 
connected to the first engine. 

15. In combination, a shaft, a pair of sprockets 
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freely journaled on said shaft and fixed together, 
a clutch for connecting the SprocketS to Said 
shaft, means for connecting an engine to Said 
shaft independently of Said Sprockets, means for 
connecting a second engine to One side of Said 
Sprockets, a power take-off connected to Said 
shaft independently of Said Sprockets, and a Sec 
ond power take-off connected to the other of said 
pair of Sprockets, at least one of Said power take 
offs comprising a power transmitting mechanism 
containing a clutch SO that by Operating Said 
clutches both power take-offs may be independ 
ently connected to separate engines or the other 
power take-off may be connected alone to either 
One or both engines. 

16. A power transmitting apparatus for Well 
drilling machines, including a shaft member and 
a member journaled freely on Said shaft member, 
a pair of power take-offs having driving Connec 
tions to said members respectively and adapted 
for Connection One to the hoisting drum and one 
to the rotary table, separate engines connected 
respectively to said members, a clutch adapted 
to fix Said members together, and disengageable 
clutches in the driving connections to said power 
take-offs. 

17. A power transmitting apparatus for well 
drilling machines, including a shaft member and 
a member journaled freely on said shaft member, 
a pair of power take-offs having driving Connec 
tions to said members respectively and adapted 
for connection one to the hoisting drum and one 
to the rotary table, separate engines connected 
respectively to Said members, a clutch adapted to 
fix said members together, a third engine, a power 
take-off for a slush pump having a driving con 
nection with the third engine, means adapted 
to connect the third engine to one of Said mem 
bers, and disengageable clutches in the driving 
connections to said power take-offs. 

18. A transmission for a rotary well-drilling 
machine comprising a power take off shaft for 
driving a rotary table, a hoisting drum driving 
shaft, a planetary transmission having a pair of 
concentric gear members and a planet Cage nem 
ber and planet gears journalled on Said cage 
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member and meshing with Said concentric gear . 
members, a jack shaft, a rotary driving element, 
a pair of independent power Sources, a driving 
connection between One power Source and Said 
jack shaft, a driving connection between the 
other power source and said rotary driving ele 
ment, a disengageable driving connection be 
tween said rotary driving element and One of 
said members, a disengageable driving connection 
between said jack shaft and another of Said 
members, a disengageable driving connection be 
tween said last mentioned member and Said 
hoisting drum driving shaft, a disengageable 
driving connection between said power take off 
shaft and the third of said members independ 
ently of the other members, means including a 
clutch for establishing a driving connection be 
tween said element and said jack shaft, Selec 
tively operable brake means for holding said third 
one of said members stationary, and Selectively 
operable means for fixing one of Said members 
against rotation relative to the other. 

19. A transmission for a rotary well-drilling 
machine comprising a power take off shaft for 
driving a rotary table, a hoisting drum driving 
shaft, a planetary transmission having a pair of 
concentric gear members and a planet cage 
member and planet gears journalled on said cage 
member and meshing with said concentries gear 
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members, a jack Shaft, a rotary driving element, 
a pair of independent power Sources, a driving 
connection between one power Source and Said 
jack shaft, a driving connection between the 
other power Source and Said rotary driving ele 
ment, a disengageable driving connection be 
tween Said rotary driving element and one of 
Said members, a disengageable driving connec 
tion between said jack shaft and another of Said 
members, a disengageable driving connection be 
tWeen said last mentioned member and Said 
hoisting drum driving shaft, a disengageable 
driving Connection between Said power take Off 
Shaft and the third of Said members independ 
ent of the other members, means including a 
clutch for establishing a driving connection be 
tween Said element and Said jack shaft, Selective 
ly operable brake means for holding said third 
one of Said members stationary, and Selectively 
operable means for fixing one of Said members 
against rotation relative to the other. 

20. A transmission for a rotary Well drilling 
machine, comprising a power take-off shaft for 
driving a rotary table, a hoisting drum drive 
shaft, a planetary transmission having a pair of 
concentric gear members and a planet cage mem 
ber and planet gears journaled on Said cage mem 
ber and meshing with Said concentric gear 
members, a disengageable driving connection 
between one of Said members and the drum drive 
shaft, a disengageable driving connection be 
tween said power take-off shaft and a Second 
of Said members independent of the other men 
bers, two independent SOurces of power, a dis 
engageable driving connection between One of 
Said Sources of power and the third of Said mem 
bers, a disengageable driving connection between 
the other power source and said drum drive shaft 
independent of said transmission, and selectively 
operable means for fixing two of Said members 
against relative movement or holding Said Second 
one of Said members stationary in order to pro 
vide two different drive ratioS to Said drum drive 
shaft from Said one power Source through Said 
transmission or permitting independent move 
ment of all three members to effect simultaneous 
torque transmission from Said one power Source 
to said drum drive shaft and said power take-off 
shaft through said transmission. 

CHARLES M. O'LEARY. 
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