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UNITED STATES PATENT OFFICE 
Emmett Lee Alexander and Albert W. Braith 
waite, Enid, Okla assigners to The George E. 
Failing Supply Coapany, Enid, Okla, a corpo 
ration of Oklahoma 

Application February 28, 1941, Serial No. 381,057 
5 Claims. (C 255-19) 

This invention relates to portable drilling rigs, 
particularly to the draw-works and rotary table 
driving mechanism thereof, and has for its prin 
cipal objects to provide a compact, light weight 
construction, and to provide controls arranged 
S. better manipulation of the drilling opera 
OS. 

Other objects of the invention are to provide 
the rotary table operating mechanism with a 
brake for controlling actuation thereof when the 
driving clutch is disengaged; to provide a simple 
power transmission for connecting the power 
with the various operating mechanisms of the 
drilling rig; to provide, a flexible driving connec 
tion between the power transmitting mechanism 

5 

0 

5 
and the winding drum; and to provide a clutch 
for disconnecting the flexible driving connection 
from the power when the rotary is actuated 
thereby, so as to relieve the flexible driving con 
nection and winding drum mechanism from 20 
vibrations and back-thrusts incidental to actua 
tion of the drilling string. 

In accomplishing these and other objects of 
the invention, as hereinafter pointed out, we 
have provided improved details of structure, the 
preferred form of which is illustrated in the ac 
companying drawings, wherein: 

Fig. 1 is a side elevational view of a portable 
drilling rig equipped with a draw-works em 
bodying the features of the present invention, 
a part of the truck frame and platform being 
broken away to better illustrate the driving con 
nection between the draw works and the notor 
of the truck, 

Fig. 2 is a longitudinal section through the 
draw-works on the line 2-2 of Fig. 3. 

Fig. 3 is a horizontal section through the lower 
portion of the draw-works on the line 3-3 of Fig. 
2, particularly illustrating the power transmis 
Sion. 

Fig. 4 is a fragmentary vertical section. On the 
line 5-4 of Fig. 5. 
Fig. 5 is a cross-section on the line 5-5 of Fig.2. 
Fig. 6 is a detail perspective view of the brake 

and clutch control for controlling actuation of 
the rotary table of the drilling rig. 

Fig. 7 is a detail section on the line 7-7 of 
Fig. 3, particularly illustrating the brake-drum 
and band therefor which control rotation of the 
turntable. , 

Referring more in detail to the drawings: 
designates a portable drilling rig, which in 

cludes a truck 2, having an engine for operating 
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drilling mechanism of the rig through a flexible 
connection 3 connecting the transmission (not 
shown) of the truck with the power shaft 4 of 
the drilling rig. The flexible connection 3 may 
be connected with the transmission through a 
suitable power take-off, or it may be connected 
with a section of the propeller shaft 5 which 
drives the rear.wheels 6 of the truck. Mounted 
on the frame of the truck is a platform , which 
supports the drilling equipment including a tows 
er 8, a rotary turntable 9, a draw-works is and 
other drilling mechanism (not shown), the pres 
ent invention being directed to the draw-works 
f0 and associated mechanism. 
The draw-works 0 is constructed in accord 

ance with the present invention, and includes a substantially rectangular base frame compris 
ing longitudinal silis and 2, connected by 
transverse end sills, 3 and 4 and an interme 
diate sill 5. Supported on the sills and 2 
of the base frame, substantially midway the 
length thereof, are upright members 6, which 
are connected at their upper ends with the rear 
ends of the longitudinal sills by brace members 
7, the uprights 6 being interconnected by a 

cross-member 8 to provide the main support 
ing.frame for a winding drum 9 and a sand reel 
20, later described. 
Also supported by the base frame, in covering 

relation therewith, is a housing 2 covering the 
draw-works and the driving connections with the 
power shaft 4 and the turntable operating shaft 
22. The sand-reel 20 is rotatably mounted on a 
shaft 23, having its ends suitably journalled in 
bearings carried on the rear side of the upright 
6 near the upper ends thereof. Connected with 

the shaft 23 is a sprocket 24 for driving the shaft, 
as later described. , - . 
The winding drum 9 is rotatably mounted on 

a shaft 25, having its ends journalled in bear 
ings carried by the brace members , and is 
adapted to be connected with the shaft by a 
clutch 26, located at one end of the winding 
drum, as shown in Fig. 5. The winding drum 
shaft 25 is actuated by a sprocket 27 fixed there 
to at a point in alignment with the sprocket 24, 
the sprockets being interconnected by a flexible 
driving member, such as a chain. 28, which also : 
passes over a sprocket 29 on a line shaft 30. . . 
The line shaft 30 extends transversely of the 

base frame and has its ends 3 supported in Self 
aligning bearings 32 and 33 carried by the side 
sills of the base frame, as best shown in Figs. 3 
and 5. The sprocket 29 is loosely mounted on the the truck and which is adapted to actuate the line shaft, but is adapted to be connected there 
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with by a clutch collar 34, having teeth 35 engage 
able with teeth 36 on the hub of the sprocket, 
the collar being slidably secured to the shaft by 
splines 37. The collar is shifted by means of a 
shipper yoke 38, which is pivotally supported on 
a bracket 39 located below the line shaft 30. The 
yoke includes an upwardly extending arm 4 to that 
is connected by a link 41, terminating in a flat 
head 42 which projects through a slot 43 in a side 
of the housing, the head being provided with a 
handle 44 whereby the link 4 is adapted to be 
shifted to move the clutch into and out of en 
gagement with the sprocket, the head 42 bein , 
provided with notches 45 and 46 which engage 
the lower edge of the slot 43 to hold the clutch 
collar in one or the other of its respective posi 
tions. The driving chain is provided with a tight 
ener, including an idler sprocket 47 adjustably 
supported from the cross-member 8 by a bracket 
48, Fig. 4. . 
Mounted on the line shaft 30 is a 'gear Casing 

49, the sides of the gear casing being provided 
with suitable antifriction bearings 50 and 5. Lo 
cated within the gear casing, and fixed to the 
line shaft by means of a spline 52, is a bevel 
gear 53, having meshing engagement with a drive 
pinion 54 that is fixed to a stub-shaft 55 Sup 
ported in thrust bearings 56 and 57 at the for 
ward portion of the gear casing, as shown in 
Fig. 3. The stub-shaft 55 extends into a gear 
case 58 that is supported from the gear casing 49 
by means of a bracket 59, which also cooperates 
with the gear casing in mounting the thrust bear 
ings 56 and 57. 
and fixed on the stub-shaft by a spline 60, is a: 
spur gear 6, which meshes with a spur gear 62 
that is rotatably mounted on the shaft 4. 
The shaft 4 is mounted in suitable antifric 

tion bearings 63 and 64 carried in the lower por 
tion of the gear case, as shown in Fig. 2, the 
shaft 4 being connected by a universal joint 65 
with the flexible connection 3. Splined on the 
shaft 4 is a clutch collar 66, having teeth 67 
adapted to mesh with similar teeth 68 on the hub 
of the gear 62. The clutch collar is actuated by 
a shipper yoke 69 which is manipulated by a shift 
rod 70. 
The shaft 55 projects forwardly from the gear 

case and carries the bowl member 7 of a fric 
tion clutch 72. The clutch, in the illustrated in 
stance, includes interengaged plates 73 having 
connection with the bowl member, and which are 
Connected in driving relation with plates 74 on 
the complementary clutch member 75 by means 
of a pressure plate 76 that is operated by a toggle 
connection 77 with a shifting collar 78, the clutch 
member 75 and clutch collar being splined on a 
shaft 9 that has one end journalled in an anti 
friction bearing 80 located in the hub 8 f of the 
bowl member. The opposite end of the shaft is 
rotatably mounted in a bearing 82 supported on 
a sub-frame, later described. The shaft 79 is 
connected with the shaft 22 through a brake 
drum 83 and a flanged collar 84, the brake-drum 
being splined to a projecting end 85 of the shaft 
79, and the flange collar being splined to the 
shaft 22, the collar and drum being intercon 
nected by fastening devices, such as cap-screws 
f, shown in Fig.2. 
The sub-frame 87 includes side rails 88 and 
9 that are connected at their front ends with 
arms 90 and 9 extending laterally from the low 
er portion of the gear casing 49 so that the front 
end of the sub-frame is suspendingly supported 
from the shaft 3. The forward ends of the rails 
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2,843,517 
extend parallel with the shafts and are con 
nected below the bearing 82 with a cross-rail 92. 
The cross-rail 92 carries ears 93 at the ends 
thereof, which are connected by links 94 with 
ears 95 on the platform frame of the truck, as 
shown in Figs. 2 and 3. With this construction 
the sub-frame is flexibly mounted so as to com 
pensate for torsional strains produced in the plat 
form and chassis frame of the drilling rig. The 
specific mounting of the sub-frame forms no part 
of the present invention, this structure being cow 
ered in co-pending application Serial No. 381,056, 
fled February 28, 1941, and which has matured 
into Patent No. 2,278,606, dated April 7, 1942. 
The brake includes a brake-band 96 which is 

normally engaged with the drum by springs 97 
and 98, supported on a rod 99 and pressing 
against ears 00 on the terminal ends of the 
band, the ears being spread apart to release the 
band by a cam member fo, pivotally mounted 
on a pin 02 that is carried on a bracket 03 
which is mounted on the bearing 82, Figs. 2 and 
3. The cam is pivoted by an arm 04 fixed there 
to and having connection with the arm 05 of a 
rocker-arm 06 by a link O. The rocker-arm 
96 is fixed to a rock-shaft fo8 journalled in 

bearings 69 and O on the sub-frame 87 and 
located in alignment with the clutch collar 78. 
The clutch collar is actuated by the rock-shaft 
f08 through a yoke fill that is fixed to the shaft 
and has arms f2 engaging lateral pins 3 on the 
ring 4 of the clutch collar. With this arrange 
ment the brake is engaged when the clutch is 
disengaged and vice versa. The rocker-arm is 
connected by a link 5 with the arm 6 of a T 
lcver , one arm of which is connected by a 
rod 8 with a pedal if 9, and the other arm by 
a link 20 with a pedal 2. The pedals f 9 and 
2 are mounted on a shaft 22 which is jour 

nalled in bearings 23 and 24 attached to the 
side of the housing adjacent the driller's station. 
With this arrangement, the clutch is engaged and 
the brake-band disengaged when the pedal 2 is 
depressed, and the clutch is disengaged and the 
brake engaged through reverse movement of the 
parts upon depressing the pedal 9. 
The clutch for the winding drum is engaged 

and disengaged by a shipper yoke 25 that is piv 
oted to a bracket 26 on the side of the housing, 
and has a depending arm f2 which is connected 
by links 28 and 29 with arms 30 and 3, the 
arm f30 being fixed to a pedal 32 pivoted on 
the shaft 22, and the arm 3, being fixed to a 
pedal 33 also pivoted on the shaft 22. Thus 
the winding drum is operatively connected with 
its shaft when one of the pedal levers is de 
pressed, and disconnected when the other pedal 
lever is depressed. 
When the drilling rig has been moved to a 

drilling location, the flexible connection 3 is con 
nected with the shaft 4 so that the draw-works 
is Operated by the power of the truck engine. 
All of the clutches of the draw-works are initially 
disconnected so that the winding drum, sand reel 
and turntable of the rotary are idle. To render 
the line shaft 3D effective, the clutch collar it is 
engaged with the spur gear 2 so that the spur 
gear 62 rotates the gear if to actuate the stub 
shaft 55, which in turn actuates the bevelled gear 
3 through the meshing pinion gear 54. The stub 

shaft 55 also effects rotation of the bowl mem 
ber 7. 
To actuate the winding drum shaft 25, the 

clutch collar 34 is engaged with the sprocket 2. 
The sprocket 29 is then effective in actuating the 
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esaixa 88 to operate the saxhd reel and winding 
dis132 she's 33 and 2S. to effect consection of 
the windirag drum S with its shaft 25, the clutch 
therefor is eggaged by depressing the pedal 32, 
wereby the wigading drum 9 may be used in 
harding the dailing line as in conventional drill 
ing practice, the directional movement of the 
shaft 25 being controiled by the position of the 
traits, mission gears of the vehicle. For example, 
when the gears of the transmission are in for 
ward speeds, the winding drum 89 is driven in One 
direction, and when in reverse speed the winding 
drun 9 is rotated in the opposite direction. 
Wiega the Winding drum 9 is operated, the clutch 
coalecting the shafts 22 and 55 is disengaged and 
the brake-band 98 is engaged with the drun 
83 so that the rotary 9 is retained in non-rotative 
condition. When the clutch 26 of the winding 
drin G9 is disengaged by pressing the pedal 32, 
the vinding drun shaft 25 will continue to rotate 
until the clutch 38 is disengaged from driving 
relation with the sprocket 29. 
To engage the clutch 2, the pedal 2 is dea 

pressed, which action also releases the brake 
band from the brake-drum 83. The shaft 22 is 
now effective to actuate the rotary table 9. To 
stog operation of the rotary table 9, the other 
pedai S9 is depressed, rocking the shaft 08 in 
the opposite direction to disengage the clutch 2 
and apply the brake so as to stop rotation of the 
shaft 22 and hold the turntable 9 from rotation. 
The brake, being applied to the shaft 22, may be 
used when holding the table 9 from rotation, as 
when connecting and disconnecting sections of 
drii pipe, which Emechanism may take the place 
of the usual paw and ratchet provided in con 
ventional triatales. - 
With the clutch arrangement described, it is 

obvious that disengagement of the clutch collar 
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36 from the sprocket 29 relieves the driving chain d 
23 from vibrations and back-thrusts imparted 
through rotation of the drilling string. It is also 
obvious that we have provided a very compact 
structure, wherein the parts are closely associated 
and well adapted for rotary drilling rigs. 
What we claim and desire to secure by Letters 

Patent is: - 
1. A driling rig including, a vehicle having a . 

power unit, a rotary table supported at the rear 60 of the vehicle for rotating a drilling string, a 
saw-works carried on the vehicle between the 

rotary table and the power unit of said vehicle, 
a shaft having connection with the rotary table 
and extending longitudinally of the vehicle below 
the draw-works, a line shaft extending trans 
versely of the vehicle, means connecting the line 
shaft with the draw-works, a driving Connection 
between the rotary table shaft and the line shaft 
including a clutch, a drive shaft extending longi 
tudinally of the vehicle below the line shaft and 
the rotary table shaft, means connecting the 
drive shaft with the power unit, and means cons 
necting the drive shaft with said driving connec 
tion at a point between the clutch and line shaft 
whereby power of said unit is applied interme 
diate the rotary table and the draw-works. 

2. A drilling rig including, a vehicle having a 
power unit, a rotary table supported at the rear 
of the vehicle for rotating a drilling string, a 
draw-works carried on the vehicle between the 
rotary table and the power unit of said vehicle, 
a shaft having connection with the rotary table 
and extending longitudinally of the vehicle below 
the draw-works, a line shaft extending trans 
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versely of the vehicle, Eneans connecting the line 
shaft with the draw-works, a driving connection 
between the rotary table shaft, and the line shaft 
including a clutch, a drive shaft extending lon 
gitudinally of the vehicle below the line shaft, 
and the rotary table shaft, means connecting 
the drive shaft with the power unit, aeans con 
necting the drive shaft with said driving con 
nection at a point between the clutch and line 
shaft whereby power of said unit is applied inter. 
mediate the rotary table and the draw-works, 
and a brake On the rotary table shaft for stop 
ping rotation thereof upon disengagement of said 
clutch. w 

3. A drilling rig including, a vehicle having & 
power unit, a rotary table supported at the rear 
of the vehicle for rotating a drilling string, 8. 
draw-works carried on the vehicle between the 
rotary table and the power unit of said vehicle, 
a shaft having connection with the rotary table 
and extending longitudinally of the vehicle be 
low the draw-Works, a line shaft extending trans 
versey of the vehicle, means connecting the line 
shaft With the draw-works, a driving connection 
between the retary table shaft and the line shaft 
including a clutch, a drive shaft extending longi 
tudinally of the vehicle below the line shaft and 
the rotary table shaft, means connecting the drive 
shaft with the power unit, means connecting the 
drive shaft with said driving connection at a 
point between the clutch and line shaft whereby 
power of said unit is applied intermediate the 
rotary table and the draw-works, a brake on 
the rotary table shaft for stopping rotation, 
thereof upon disengagement of said clutch, and 
operative means connecting the brake and 
citat. . 

4. A drilling rig including, a vehicle having a 
power unit, a rotary table supported on the rear 
of the vehicle for rotating a drilling string, a 
draw-works carried on the vehicle between the 
rotary table and the power unit of said vehicle, 
said draw-works including a winding drum, and 
a shaft rotatably supporting the winding drun 
transversely of the vehicle, a shaft having con 
nection with the rotary table and extending 
longitudinally of the vehicle below the draw 
works, a line shaft extending transversely of the 
vehicle in substantially horizontal registry with 
said rotary shaft, a connecting shaft between the 
rotary shaft and the line-shaft, a clutch coupling 
one end of the connecting shaft with the rotary 
table shaft, gearing connecting the other end 
of the connecting shaft with the line shaft, a 
drive shaft extending longitudinally of the 
vehicle below the Ene and connecting shafts, 
means connecting the drive shaft with the 
power unit, means connecting the drive shaft 
with the connecting shaft at a point between 
the clutch and said gearing whereby power of 
said unit is applied intermediate the rotary table 
and the line shaft, and a driving connection be 
tween the line shaft and winding drum includ 
ing a clutch on the Eine whereby the draw 
Works is adapted to be disengaged when the first 
named clutch is engaged to drive the rotary table. 

5. A dring rig including, a vehicle having a 
power unit, a rotary table supported on the rear 
of the vehicle for rotating a drilling string, a ty. draw-works carried on the vehicle between the 
rotary table and the power unt of said vehicle, 
said draw-works including a winding drum and 
a shaft rotatably supporting the winding drum 
transversey of the vehicle, a shaft having con 
nection with the rotary table and extending . 

  



4. 
longitudinally of the vehicle below the draw 
works, a line shaft extending transversely of the 
vehicle in substantially horizontal registry with 
said rotary shaft, a connecting shaft between 
the rotary shaft and the line shaft, a clutch 
coupling One end of the connecting shaft with 
the rotary table shaft, gearing connecting the 
other end of the connecting shaft with the line 
shaft, a drive shaft extending longitudinally of 
the vehicle below the line and connecting 
shafts, means Connecting the drive shaft with 
the Connecting shaft at a point between the 

s 
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clutch and said gearing, whereby power of said 
unit is applied intermediate the rotary table and 
the line shaft, a driving connection between the 
line shaft and Winding drum including a clutch 
on the line shaft whereby the draw-works is 
adapted to be disengaged when the first named 
clutch is engaged to drive the rotary table, and 
a brake on the rotary table shaft for stopping 
rotation of the rotary table when the first named 

0 clutch is disengaged. 
EMMETTLEE ALEXANDER. 
ALBERT W. BRAITHWAITE, 


