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PATENT ofFICE 
HARRY L. TURNIEY, OF PORTLAND, OREGON, ASSIGNORTO PATENTS 8 ROSEALTIES COR 

PORATION, A CORPORATION OF CALIFORNIA 
DRAW, WOR): 

Application filed January 18, 1931. Serial No. 508,618. 
The present invention is designed to im 

prowe draw-works. With the present inven 
tion the entire mechanism, including the 
power plant is mounted on a single frame. 
The invention is formed in a very rugged 
and simple manner, yet in a mannergiving 
great flexibility to the apparatus both when 
used in pulling and in drilling. The inven 
tion so correlates the mechanism that the 
speed variations which are available for one 
are made available for the other. The ap 
paratus is made more compact by arranging 
the drilling apparatus and the pulling ap 
paratus on two decks, the drillingapparatus 
being below the main frame. This permits 
of shortening up the apparatus and at the 
same time coupling up and utilizing all the 
available gear connections for flexibility, 
running one into the other. Features and 
details of the invention will appear from 
the specification and claims. 
A preferred embodiment of the invention 

is illustrated in the accompanying drawings 
as follows:– 

Fig. 1 is a side elevation of the apparatus, 
partly im section, on the line 1–11 in Fig, 2. 

Fig. 2 a plan view of the apparatus. 
Fig. 3 a sectional view of the speed chang 

ingshaft on the lines 3–3 in Figs. 1 and 2. 
fig. 4 a central section through the re 

versingshaft on the line 4–4 in Fig. 1. 
Fig. 5 an enlarged section of the air 

connection leading to the speed-changing shaft. 
Fig. 6 a section on the line 6–6 in Fig. 2. 

| Fig. 7 a section on the line 7–7 in Fig. 2. 
Fig. 7a, a plan view in outline of a rotary table. 
Fig. 8 a vertical central sectional view through the controlling valve. 
Fig. 9 a bottom view of the controlling 

walve. , . 

Fig. 10 a section on the line 10–10 in Fig. 8. 
The main frame hasside sills 1. connected 

by cross beams 2. A hoisting, or pulling 
drum 3 is mounted on a shaft 4 carried in 
bearings 5 Supported from the sides 1. It 
is driventhrough a gear 6 fixed on the shaft. 
A clutch 7 is adapted to lock the gear with 

the drum, the drum being mounted to rån 
free on the shaft. The clutch 7 is air-con 
trolled, the air connection leading through 
the shaft 4 by way of a passage Th, a pas 
sage 8 at the end of the shaft connecting the 
passage 7h with an air supply pipe 9. The 
pipe 9 extends from a control valve 10 re 
ceiving its supply of air from a common 
source of control (not shown). The clutch 
7 is shown in detail in Fig 6. Ithasthe usual 
band 7a operating on a band ring 7. The 
band ring is actuated through a rock arm76 
carried by a shaft 7c, a rock arm 7d being 
connected by a pin 7? with a piston (not 
shown) in a cylinder 7f. The cylinder re 
ceives its air by a pipe 79 from the open 
ing 7h in the shaft. The rock arm 7d has 
a pin 7.j and a spring 74 operating on the 
arm releases the clutch. The usual anchor 
age 7k is provided for the band. This clutch 
operates in the ordinary manner of band 

| clutches and is subject to the absolute con 
trol of the operator with the parts in mo tion, or stationary. 
The drum 3 is provided with the usual 

brake drum surfaces 11 on which band brakes 
12 operate. The band brakes have their 
movable ends secured to rock arms (not 
shown) on a shaft 13. The shaft 13 has a 
rock arm 14 connected by a link 15 with a 
piston (not shown) in a cylinder 16. The 
cylinder is supplied with air through a pipe 
17 leading to a control valve 18. The usual 
anchorage 12a is supplied for the band. The 
brakesarethus undertheimmediate and con 
venient control of the operator, the control 
walves being all set to be conveniently han 
dled by a single operator from one stand. 

- Thegear 6 meshes with agear 19. Thegear 
19 is fixed on the speed-changing shaft 20. 
The speed-changing shaft is journaled in 
bearings 21 mounted on the side frames 1. 
Speed-changing gears 22,23, 24 and 25 are 
journaled on the shaft 20 and they m?sh 
gears 26, 27, 28 and 29 respectively ona drive 
shaft 30. The drive shaft is journaled in 
bearings 30a mounted on the sides 1. It is 
driven by a gear 31 meshing with a gear 32 
on the powershaft of a motor 33. The motor 
has a cross frame which extends entirely 
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2 
across the main frame, the main shaft of the 
motor being parallel to the drivingshaft 30. 
This simplifies the mounting of the motor, 
shortens and makes the apparatus more com 
pact and braces the whole structure. 
The speed-changing gears 22, 23, 24 and 25 

i are each adapted to belocked with the shaft 
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20 through clutch means. The clutch mecha 
nism for each gear is substantially the same. 
Each gear is: provided with a band surface, 
orring 34. A clutch band 35 operates on this 
ring. Theclutch band is actuated by a rock 
arm 36 carried by a rock shaft 36a. The rock 
shaft 36a ismounted on a carrier 37, there be 
ing one carrier between the gears 2:2 and 23 
and another carrier between the gears 24 and 
25, the clutches for one gear being arranged 
at one side of the carrier and the clutch for 
the other gear at the oppositeside of the car 
rier. A. rock arm 38 is fixed on the shaft 364 
and is connected by a link 39 with a piston 40 
carried in a cylinder 41. The cylinder 41 
isconnected by a pipe 42a with a passage 42, 
there being two passages 42 extending in 
wardly from each endl of the shaft 20. The 
passages 42 lead to a connector 43. This is 
formed on an extension 44 on the end of the 
shaft. A sleeve 45 is arranged around the 
extension 44. Perforated rings 46 are ar 
ranged between the sleeve 45 and the exten 
sion and in register with radial openings 47 
from thè passages 42. A packing 48 is ar 
ranged at the ends of the rings 46 and fol 
lowers 480 are provided for the packing. 
Pipes 49. lead into the sleeves 4.5 in register 
with therings 46 sothat a continuous connec 
tion is afforded between the pipes 49 and 
the passages 42 and thus with the clutches. 
The pipes 49. lead to a controlling valve 50 
by means of which air may be delivered to 
any one of the clutches, or released there 
from. A. control valve 50 is shown in detail 
in Figs. 8, 9, and 10. The valve has a Seat 
plate 51, to the center of which a supply pipe 
52 leads. Air is delivered to an inlet port 
53 on the inner face of a rotative valve 54. 
A Small opening 55 leads from the port 53 
to a chamber 56 within the body 57. The 
body is bolted to the Seat plate by bolts 58. 
A stem 59 is provided for the valve 54 and 
thisis provided with an actuating handle 60 
adapted to be locked in adjustment at va 
rious points on an index plate 61. Abushing 
62 is fixed on the stem 59 and fits in a cylinder 

* 63 in the body. A cup ring 62a is arranged 
around the bushing 62 and within the wall of 
the body 57, thussealing the joint between the 
bushing and the cylinder 63. In this way a 
tight joint is maintained. At the same time 
à large part of the pressure area is removed 
from the valve 54, thusenoughbeing retained, 
to assure its seating. The valve has two arc 
Shaped exhaust ports 64 and 65, the port 64 
operating over an exhaust opening 66 and 

: the exhaust port 65 including the exhaust 
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opening 67. The ports from the pipes 49 
are, port 22a. leading to the pipe 49 control 
ling the gear 22, port 23? leading to the pipe 
49 controlling the gear 23, port 24a leading 
to the pipe 49 controlling the gear 24, and 
port 25a leadling to the pipe 49 controlling 
the gear 25. Amy of these ports may be 
brought under the imlet port 53. As shown 
in Fig. 10 the opening 2:2? is under the inlet 
port. At the same time the exhaust ports 64 
and 65 and the openings (66 and 67 are so ar 
rangel that all the other clutchesare released. 
At the same time the Valve may be placed in 
a neutral position in which all the Clutches 
are released. All other control (lutches are 
made in a similar manner only when less 
control openings are required the number of 
ports leading to the valve is reduced. 

It will be noted that the gears 22 443 23, 24 
and 25 lave clifferent gear ratios in connec- i 
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tion with the gears 26, 27, 28 and 29 so that 
four different speeds are transmitted to the 
speed-changing shaft and that any of the 
speeds may be instantly selected, or changed, 
with the device in active operation by a mere 
change in the control Valve 50. Areversing 
shaft 68 for handling the rotary drillingma 
chine is mounted in bearings (69, the bearings 
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being arranged on the sub-franne sills 70 
which are connected with the main sils by 
cross beams 71. Gears 72 and 73 are jour 
naled on the shaft 6S. The gear 73 meshes 
with a gear 74 which is mounted on the car 
rier (57 of the Clutch between the gears 22 
and 2:3. The gear 72 meshes with the gear 6 
and consequently the (rear 6 forms an inter|- 
mediate gear b?tw?en the gear 19 on the shaft 
20 and the gear 72. In consequence the gear 
72 moves in a reverse direction from the gear 

| 73. A. clutch carrier 75 is fixed on the shaft 
68. A cylinder 76, ismounted on each side of 
the carrier and there is asimilar clutch mech 
anism at each sile of the carrier, one for the 
gear 72 and one for the gear 73. Each cylin 
der is connected by a pipe'77 with a passage 
78 in the shaft. Each cylinder is provided 
with a piston 76a connected by a link 79 with 
a rock arm S0. The rock arm is mounted 
on a shaft S1 and a rock arm 82 is fixed on 
the shaft 81 and a brake band 83 is secured 
to the rock arm 8:2. The brake band is an 
chored at S4 and operates over a brake ring 
830 on thegear. The rockarm:80 is provided 
with a pin 85 on which a spring 86 operates 
to release the clutch when the air pressure 
is relieved. The passages,78 lead to a con 
nector 87. This is similar in structure to 
the connector. 43. Pipes 88 lead from the 
connector and from the passages 78 to a con 
trol lewer 89 by which either of the clutches 
may be supplied with air, or released. 

It will be seen that with this apparatus it 
is possible for the operator to deliver, either 
forward, or reverse, four speeds to the shaft 
68. This is accomplished by locking the car 
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rier on which the gear 74 is arranged with 
either the gear 22, or 23, as desired, thus accomplishingtwo speeds, orby leaving these 
clutches released locking either the gear 24, 

5 or 25, with either carrier 37, in which ewent 
the shaft. 20 is operated at the speed of the 
gear engaged, the shaft 20 communicating 
the movement of the gear to the carrier 37° 
having the gear 74 and thence to the gear 73. 

| 10 In the other direction, the four speeds are 
used as with the hoist delivering these various 
speeds through the gears 19 and thus to the 
gear 72. | - 
A sprocket 90 is provided on the shaft 68 

and a chain 91 leads to a sprocket 91a car 
ried by a shaft 91b driving pinions 91c and 
the main gear 91d of the rotary table. Thus 

| the rotary drilling machine may be driven 
with four speeds and reversed, thus satisfy 
ing every requirement. A jaw clutch 92 is 
provided for locking the sprocket 90 with 
the reversing shaft. This is controlled by 
the usual clutch ring 93, the actuating lever 
of which is not shown. 

25 It is desirable in order to giverapidity to 
| the operation of the device to start the drum 
in reverse direction when the brakes are re 
leased. For this purpose a sprocket 94 is 
fixed on the reversingshaft 68. A sprocket 
chain 95 extends from this sprocket 94 to a 
sprocket 96. The sprocket 96 is fixed on an 
extension from afriction cone 97. This cone 
isjournaled on the shaft 4 and operates in a 
cone socket 97a in the end of the hoisting 
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i tion device 98 having an operating pin. 99. 
It has a cross pin 100 engaging the cone. 
Airis supplied to the friction device by a pipe 
101 and is controlled by a control valve 102. 

40 Thus the operator Qn releasing the brakes and 
brake drums may, at the same time, through 
the control valve 102 give the drum a reverse 
kick to start the reverse movement with ra 
pidity. It will be understood that the pull 
cables extend through several sheaves and 
this arerather s?uggishin permitting return 
m0Vement. 
Agypsy shaft 103 ismounted in bearings 

104. extending upwardly from the bearings 5. 
* This shaft has gypsy heads 105 at eachend. 

The shaft 103 is alsoprovided with a sprocket 
106 and is connected by a chain 107with a 
sprocket 108 on the shaft 4 sothat thegypsy 
shaft may be actuated from the main drive. 
ent apparatus, the pulling drum, orhoisting 
drum may be used from the same power 
source as the rotary drilling machine, each 
apparatus being supplied with a plurality of 
varying speeds which are immediately avail 
able with the machine in motion so that the 
operator may speed up, or slow down as the 
conditions require immediately upon those 
conditions appearing. Thus the speeding of 

* the apparatus is very much increased. By 

drum, The cone is actuated through a fric 

It will be seen, therefore, that with the pres 

3 

utilizing the arrangement of reversingshaft 
hooked into the same speed-changing shaft 
as the hoist, and utilizing the gears of the 
hoist for effecting the reverse on the reverse 
shaft, the whole mechanism is so shortened 
up as to make it entirely feasible to mount 
it ona single frame carrying the power unit. 
All the operating shafts are in parallel so 
that ordinary spur gears, or chains may be 
used for all the driving connections. 
What I claim as new is:– 
1. In a draw works, the combination of a, 

frame; a drum mounted on the frame; a 
speed changingshaft mounted on the frame; 
a driving connection between the speed chang 
ing shaft and the drum; a driver shaft; a 
plurality of gear connections between the 
driver shaft and the speed changing shaft 
of differing gear ratios; means setting and 
releasing the connections at will; a reversing 
shaft; direct and reversing gear connections 
between the speed changing shaft and the 
reversing shaft; means setting and releasing 
the last-mentioned connections at will; and 
a drill table driver on the reversingshaft. 

i 2. In a draw works, the combination of a 
frame; a drum mounted on the frame; a 
speed changingshaft mounted on the frame; 
a driving connection between the speed chang 
ing shaft and the drum; a driver shaft; a 
plurality of gear connections between the 
drivershaft and the speed changingshaft of 
differing gear ratios; means setting and re 
leasing the connections at will; a reversing 
shaft; a frame below the main frame carry 
ing the reversing shaft; direct and revers 
inggearconnections between the speed chang 
ingshaft and the reversingshaft; means set 
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ting and releasing the last-mentioned connec- i 
tions at will; and a drill table driver on the reversingshaft. 

3. In a draw works, the combination of a 
frame; a drum mounted on the frame; a speed 
changingshaftmounted on the frame; a driv 
ing connection comprising gears between the 
speed changingshaft and the drum; a driyer 
shaft; a plurality of gear connections be 
tween the drivershaft and the speed changing 
shaft of differing gear ratios; meanssetting 
and releasing the connections at will; a re 
versingshaft; direct and reversing gear con 
nections between the speed changing shaft 
and the reversing shaft, said iast-mentioned 
gear connections comprising the drum gear 
of the driving connection between the speed 
changingshaft and the drum; means setting 
and releasing the last-mentioned connections 
at will; and a drill table driver on the revers 
ing shaft. : 

4. In a draw works, the combination of a 
frame; a drum mounted on the frame; aspeed 
changingshaft mounted on the frame; a driv 
ing connection between the speed changing 
shaft and the drum; a drivershaft; a plural 
ity of gear connections between the driver 
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shaft and the speed changing shaft of dif-. 
fering gear ratios; means Setting and releas 
ing the connections at will comprising a 
clutch having a clutch carrier; a reversing 
shaft; direct and reversing gear connections 
between the speed changing shaft and the re 
versing shaft, one of the gear connections 
being carried by the clutch carrier; means 
setting and releasing the last-nentioned coli 
nections at wil; and a drill table driver on 
the reversingshaft. | 

5. In a draw works, the combination of a 
frame; a drum mounted on the franne; a 
speed changingshaft mounted on the frame; 
a driving connection comprising gears be 
tween the speed changing shaft and the 
drum; a driver shaft; a plurality of gear 
connections between the driver shaft and the 
speed changingshaft of cliffering ge'arratios; 
means setting and releasing the Connections 
at will comprising a clutch having a clutch 
carrier; a reversingshaft: direct and revers 
ing gear connections between the speed 
changingshaft and the reversing shaft, said, 
last-mentioned gear connections comprising 
the drum gear of the driving connection be 
tween the speed changingshaft and the drum 
and the other gear connection comprising a 
gear on the clutch carrier; means setting and 
releasing the last-mentioned connections at 
will; and a drill table driver on the reversing 
shaft. 

6. In a draw works, the combination of a 
frame; a drum mounted on the frame; a 
Speed changingshaft mounted on the frame; 
a driving connection between the speed 
changingshaft and the drum; a drivershaft; 
a plurality of gear connections between the 
drivershaft and the speed changingshaft of 
differing gear ratios; means Setting and re 
leasing the connections at will; a reversing 
shaft: direct and reversing gear connections 
between the speed changing shaft and the re 
versingshaft; meanssetting and releasing the 
lastmentioned connections at will; a driving 
connection between the reversing shaft and 
thedrum; and neans setting and releasing 
said connection at will. 

7. In a draw works, the combination of a 
frame; a drum mounted on the frame; a 
Speed changing shaft mounted on the frame; 
a driving connection between the specd 
changingshaft and the drum; adriver shaft; 
a plurality of gear connections between the 
driver shaft and the speed changingshaft of 
difering gear ratios; means setting and re 
leasing the connections at will; a reversing 
shaft; direct and reversing gear connections 
between the speed changingshaft and the re 
versing shaft; means Setting and releasing 
the last-mentioned connections at will; a drill 
table driver on the reversing shaft; a driving 
connection between the reversing shaft and 
the drum; and means Setting and releasing 
said Connection at will. 
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8. In a draw works, the combination of a 
frame; a drum mounted on the frame; a 
speed changingshaft mounted on the frame; 
a driving connection between the speed 
changingshaft and the drum; adrivershaft; 
a plurality of gear connections between the 
driver shaft and the speed changingshaft of 
differing gear ratios; means setting andre 
leasing the connections at will; a reversing 
shaft; direct and reversing gear connections 
between the speed changingshaft and the re 
versing shaft; means setting and releasing 
the last-mentioned connections at will; a 
drill table driver on the reversing shaft; a 
motor having its drivingshaft parallel with 
the speed changing shaft, Said motor being 
mounted on the frame; and a connection be 
tween the motorshaft and the drivershaft. 

9. In a draw works, the combination of a 
frame; a drum mounted on the frame; a 
speed changingshaft mounted on the frame; 
a driving connection between the speed 
changing shaft and the drum; a driver 
shaft; a plurality of gear connections be 
tween the driver shaft and the speed chang 
ingshaft of differing gear ratios; means set 
ting and releasing the connections at will; 
a reversingshaft; direct and reversing gear 
connections between the speed changingshaft 
and the reversing shaft; means Setting and 
releasing the last-mentioned connections at 
will; a driving connection between the revers 
ingshaft and the drum; meanssetting andre 
leasing Said connection at will; a motor hav 
ing its drivingshaft parallel with the speed 
changing shaft, said, motor being mounted 
on the frame; and a connection between the 
motor shaft and the driver shaft. 

10. In a draw works, the combination of 
a frame; a speed changing shaft mounted 
on the frame; a driving connection: a driver 
shaft; a plurality of gear connections be 
tween the driver shaft and the speed chang 
ingshaft of differing gear ratios; means set 
ting and releasing the connections at will; 
a reversingshaft; direct and reversing gear 
connections between the speed changing 
shaft and the reversingshaft; means Setting 
and releasing the last-mentioned connections 
at will; and a drill table driver on the re 
versingshaft. 

11. In a draw works, the combination of 
a frame; a speed changing shaft mounted 
on the frame; a driving connection: a driver 
shaft; a plurality of gear connections be 
tween the driver shaft and the speed chang 
ingshaft of differing gearratios; means set 
ting and releasing th? Connections at will; 
a reversing shaft; a frame below the main 
frame carrying the reversing shaft: direct 
and reversing gear connections between the 
speed changing shaft and the reversing 
shaft; means setting and releasing the last. 
mentionod connections at will; and a drill 
table driver on the reversing shaft. 
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12. In a draw works, the combination of a 
frame; a speed changing shaft mounted on 
the frame; a driving connection: a driver 
shaft; a plurality of gear connections be 
tween the driver shaft and the speed chang 
ingshaft of differing gear ratios; means Set. 
ting and releasing the connections at Will 
comprising a clutch haying a clutch carrier; 
a reversing shaft: direct and reversing gear 
connections between the speed changing 
shaft and the reversingshaft, one of the ge'a' 
connections being carried by the ciutch car 
rier; means setting and releasing the last 
mentioned connections at Will; and a drill 
table driver on the reversing shaft. 

13. In a draw works, the combination of 
a frame; a speed changing shaft mounted 
on the frame; a driving connection; a driver 
shaft; a plurality of gear connections be 
tween the driver shaft and the speed chang 
ing shaft of differing gear ratios; means 
setting and releasing the connections at 
wil; a reversingshaft: direct and reversing 
gear connections between the speed chang 

5 ing shaft and the reversing shaft; means 
setting and releasing the iast-mentioned con 
nections at will; a drii table driver on the 
reversing shaft; a motor having its driving 
shaft parallel with the speed changing shaft, 
said, motor being mounted on the frame; 
and a connection between the motor shaft 
and the driver shaft. 

14. In a draw works, the combination of 
a frame; a speed changing shaft mounted 
on the frame; a driving connection; a driver 
shaft; a plurality of gear connections be 
tween the driver shaft and the speed chang 
ingshaft of differing gear ratios; means set 
ting and releasing the Connections compris 
ing friction clutches operable at will by the 
operator; a reversing shaft; direct and re 
versing gear connections between the speed 
changing shaft and the reversing shaft; 
means Setting and releasing the last-men 
tioned connections at will; and a drill table 
driver on the reversingshaft. 

15. In a draw works, the combination of 
a frame; a speed changingshaft mounted on 
the frame; a driving connection: a driver 
shaft; a plurality of gear connections be 
tween the drivershaft and the speed chang 
ingshaft of differing gear ratios; means set 
ting and releasing the Connections compris 
ing air-actuated friction clutches operable 
at will by the operator; a reversingshaft; 
direct and reversing gear connections be 
tween the Speed changing shaft and the re 
versing shaft; means setting and releasing 
the last-mentioned connections at will; and 
a drill table driver on the reversing shaft. 
In testimony whereof I have hereunto set 

my hand. 
HARRY L. TURNEY. 


