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The present invention relates to a combination 
clutch and Speed control mechanism, the speed 
Control being effected by means of an engine 
throttle, electric motor Switch or rheostat, or Scoop 
Eube or filling valve for a hydraulic coupling. It 
is applicable to any machinery Wherein a COm 
bined clutch and Speed control are advantageous, 
such as small marine applications, construction 
machinery, and construction hoists, and pertains 
nose particularly to a Sinplified Combination con 
trol for oil field draw-works, such as are used on 
We Servicing rigs and others. 
Weli servicing units may be of the portable 

truck-mounted, skid-mounted, or stationary type, 
and nay, for example, be used for pulling rod and 
tubing strings, or bailing or swabbing. When 
truck-in.ounted, for example, these units may have 
3, collapsible derrick or mast and generally com 
prise a hoist or draw-works having either a sep 
arate prime mover or a power take-off from the 
truck engine. The draw-works usually includes 
3. Countershaft driven by a prime mover through 
a multi-speed transmission and gears, belts, or 
chains, drive Sprockets on the countershaft, a 
drun shaft With either a single sprocket or with 
high and low speed sprockets, either a single 
clutch or high and low speed clutches for selec 
tively connecting the desired drum shaft Sprocket, 
With the drum shaft, a proper number of drive 
chains connecting the drum shaft sprockets with 
the drive sprockets on the countershaft, or with 
aligned sprockets on a jack shaft, which, in turn, 
is connected by a drive chain to a line shaft drive 
Spirocket, Spring means for disengaging the drun 
shaft, Sprocket from the drum shaft when the 
dirtin is not being driven by the countershaft 
Sprockets, a brake for the drum and the drum 
shaft, and individual control levers for each of 
the clutch or clutches, the prime mover speed 
Control, and the multi-speed transmission. With 
So Irany controls to operate simultaneously or in 
rapid succession, it is difficult for the operator, to 
carry out his duties with a maximum of eff 
ciency, since it is necessary for him at the same 
time to Watch the traveling block or the tubing, 
etc., being hoisted, and the activities of his fellow 
workmen. Furthernore, the complexity of the 
controls frequently necessitates their location at 
a point adjacent the draw-works, and in the case 
of a hoist mounted on a truck carrying a port 
able derrick, puts the operator in such a position 
as to have a limited view of the well head, the crew 
on the derrick floor, etc. 

In certain modern hoist apparatus, a portion of 
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Operator has been eliminated by the use of fluid 
Operated clutches and fluid-drive transmission 
mechanisms. Fluid-operated clutches make 
possible the application to the clutch faces of 
heavy engaging pressures, giving high torque ca 
pacity, which it is frequently impossible to obtain 
by means of manually operated clutches. Fulid 
drive transmission mechanisms, such as fluid 
clutches and hydraulic torque transformers, per 
nit smooth application of power to the draw 
works, greatly reduce shock loads, and eliminate 
frequent stalls of the prime mover. However, 
with the type of control now in use, full advantage 
cannot be takeri of the possibilities offered by said 
clutches and mechanisms. 
Although simplified control mechanisms for the 

operation of the prime mover and the draw-works 
clutches have already been proposed, these mech 
anisms have hitherto applied to the operation of 
only a single clutch, have involved no special fea 
tures for taking full advantage of fluid-operated 
clutches and fluid-drive mechanisms, and have 
not offered easy simultaneous one-hand control 
of prime mover speed and clutch operations, but 
have for the most part required considerable 
physical effort to operate. Moreover, when fluid 
drives are used, it is advantageous to engage the 
friction or positive clutches while the prime mover 
is at idling speed, thus reducing the shock or slip 
of the engagement to a minimum, after which the 
throttle is opened. This is a procedure, however, 
that is foreigi to operators accustomed to the use 
of direct nechanical drives, who would not sense 
the possibilities offered with the fluid drive, and 
the tendency is for the operator to accelerate the 
prime mover considerably before engaging the 
citch. - 

It is, therefore, an object of the present inven 
tion to provide a control apparatus applicable to 
hoist units and, more particularly, to portable oil 
field rigs Wherein one lever controls the throttle 
of a prime nover and the operation of fluid 
actuated-clutches transmitting the power of said 
prime nover to a draw-Works. 

It is another object of this invention to pro 
vide an easily operated and simplified control 
mechanism which may be easily arranged in a 
desirable position relative to the draw-works, der 
rick and We head. 
It is a further object of this invention to pro 

vide a coatrol mechanism wherein the operations 
of clutteh engagement and acceleration can be 
performed only in the sequence desired for op 
timum performance. 

the manual effort and dexterity required of the 55. It is still another object of this invention to 
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provide in combination a hoist unit comprising a 
simplified control mechanism, wherein one lever 
controls in an enforced operational sequence the 
throttle of a prime mover provided with a fluid 
drive and the fluid-operated clutches transmit 
ting the power of said prime mover to a draw 
WorkS. 

Other objects will be apparent from the follow 
ing description taken in reference to the accom 
panying drawings, wherein: 

Figure I is a schematic plan view, of an en 
bodiment of a draw-works and controls of the 
present invention. 

Figure II shows an enlarged detail of the four 
way valve of the control mechanism, showing the 
valve ir cross-section transverse to the axis of 
rotation. 

Figure III shows an enlarged detail of another 
embodiment of a four-way valve, showing the 
valve in cross-section transverse to the axis of ro 
tation. 

Figure IV is a side elevation of the handle and 
associated parts of the control mechanism. 

Figure W is a perspective view of the control 
handle and a slotted plate for controlling the 
sequence of operations. 

Figure VI is a schematic view of a preferred 
form of hydraulic torque transformer for use with 
the present invention. 

Figure WI is a schematic view in section of a 
preferred form of fluid-operated clutch for use 
with the present mechanism. 

Figure VIII is a cross-sectional view taken 
along the line VIII-VIII in Figure VII. 

Figure IX is a cross-sectional view taken along 
the line IX-IX in Figure VII. 

Figure X is a perspective view of the control 
apparatus as arranged for the Selective operation 
of four clutches with combined throttle control. 

Figure XI is an enlarged plan view of the 
throttle-connecting and disconnecting mecha 
nism shown in Figure X. 
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Figure XII is a sectional elevation of the mech 
anism shown in Figure XI. 

Briefly, the present invention resides in the ar 
rangement of air or other fuid-operated clutches 
on the drum or other shaft, and one or more mul 
tiple-way valves to selectively connect one of said 
clutches to a pressure fluid source and the re 
maining clutches to a fluid exhaust line, together 
With a prime mover, preferably operatively con 
nected to the aforesaid clutches through a fluid 
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drive, and a control handle or lever operatively . 
connected to both the multiple-way valve or 
valves and the prime mover throttle, as will here 
in after be more fully described. 

Referring to Figure I of the drawings, a brief 
embodiment of the present invention comprises. 
a driving or prime nover unit, Such as an internal 
combustion engine (although a steam or elec 
tric unit may also be used) suitably mounted on a 
skid base or a truck (not shown) and a fiuid 
drive mechanisia 2 directly connected to the en 
gine . The Speed of the engine is responsive to 
and is controlled by the throttle or accelerator 
Schematically showra at 56. 
The fiuid drive unit 2 may be of any suitable 

design and either of the positive displacement 
type or the turbo type. Likewise, it may or may 
not embody torque transformation. A Suitable 
fluid transmission, for example, as schematically 
illustrated in Figure WI, compactly combines a 
centrifugal pump impeller 68 and a multiple stage 
turbine 62, the former connected to the engine 
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2,888,404. 
by input shaft 63 and the latter to an output shaft 
5. The circulating fluid (indicated by dotted lines 
and arrows) passes alternately through and re 
acts against the stages of the turbine 62 and the 
stationary blades 64 mounted in the housing. 

The output shaft is, as shown in Figure I, is op 
eratively connected by means of a chain 6 to a 
countershaft , which carries low and high speed 
drive sprockets 9 and O, respectively. These low 
and high speed sprockets 9 and 0 are, respec 
tively, connected by means of chains and 2 to 
low and high speed sprockets 3 and 4 rotating 
freely on a shaft 5 Which carries the driven unit, 
that is, the rope drun 6. The Sprockets 3 and 
4 are selectively connected to the drum shaft. 
5 by means of fluid-operated or power-operated 

clutches, such as air clutches 8 and 9. 
While the above description and related draw 

ings set forth only a simple embodiment of an oil 
field hoist, it should be understood that these 
units frequently comprise a plurality of prime 
movers, rope drums, and other mechanisms. In 
addition to the counter and drum shafts, there 
may be line and jack shafts, double drums, and 
rotary table drives, involving sometimes eight, 
ten, or more clutches, some of which may be oper 
ated alternatively and some simultaneously. It 
will be obvious that, by the means hereinafter de 
scribed, the control system may be extended and 
adapted to perform all necessary operations on 
these larger rigs with a single control handle. 

the pressure fluid-operated clutch may be any 
one of a number of types, Such as a conventional 
jaw or friction clutch with Operating cylinder at 
tached to the shifting yoke, an inflatable mem 
ber mounted within a friction drum, or any other 
suitable type. For example, an air-operated 
clutch as illustrated schematically in Figures 
WII, VIII and X is preferred. The sprocket 3 
rotates freely on the drum shaft f 5 by means of 
the bearing Ti, but is constrained from longitu 
dinal movement along the shaft. A suitable met 
a ring 72 is securely fastened to sprocket 3. A 
circular front plate 73 is solidly keyed to the 
shaft 5. A drum or dish-shaped member 74 
is fitted to the shaft 5 by means of internal gear 
teeth 76 and a splined section 7 of the shaft 
f5 in such a manner as to permit limited axial 
movement of drum-shaped member 74 along 
shaft 5, but no relative turning movement be 
tween the two. Attached to the outer circumfer 
ence of front plate 73 is a packing 79 effecting 
a pressure tight seal between plate 73 and drun 
4 despite longitudinal movement of the drum 
4. Projecting from the inner face of the drum 

74 is a coaxial tubular portion 5 adapted to 
carry therein a packing 81 which effects a tight 
seal between the drum 74 and an upset, portion 
22 of the shaft 5. A friction element 34 made 
of suitable material such as leather, canvas, com 
positions thereof, etc., is securely attached to the 
Outer face of the drum 4 in position for selec 
tive frictional engagement with metal ring 72. 
The pressure-tight annular space or chamber 35 
thus enclosed between the front plate 3 and 
drunni 4 communicates with the pressure fluid. 
conduit 2 through coaxial bore 37 and radial 
channe 88 in the drum shaft f S and a suitable 
rotary packing gland 96 carried by the conduit 
2 and arranged about the outer end of the shaft 
5. A plurality of springs 9 circumferentially 
disposed between the front plate 73 and drum 
is are in tension and tend to keep drum 76 re 
tracted and fiction element 84 out of contact 



2,388,404. 
with metai ring 72. When, however, through the 
valve and other mechanism elsewhere described, 
a fluid, such as any suitable liquid, e. g., com 
pressed air, is injected into the enclosed annular 
chamber 85 to force the drum 4 away from the 
front plate 73 until the friction surface element 
84 is firmly in contact with piate ring T2. Thus, 
torque applied to sprocket 3 is transmitted 
through frictionally-gripped elements 72 and 86 
to drum 74 and thence through the internal gear 
teeth 76 and splines TT to shaft 5 as long as 
pressure is supplied through conduit 2 . If this 
pressure be released through conduit 2, springs 
9 retract drum 74, separating elements 2 and 
84 and permitting sprocket 3 to rotate freely 
without affecting shaft 5. 
The clutches 8 and 9, as shown in Figure I, 

are operated by supplying air or fluid pressure 
through conduits 2, and 22, respectively, through 
a four-way valve 23 from a pressure fluid or com 
pressed air line 20 leading from a source of pres 
sure fluid or air. The four-way valve 23, as 
shown in Figure II, is so arranged that either one 
of the conduits 2 or 22 may be connected to the 
pressure line 29 while the other of the conduits 
2 or 22, as the case may be, connects with the 
atmosphere or a low pressure reservoir through 
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an exhaust line 25, whereby only one clutch at . 
a tine can be subjected to air or fuid pressure 
to engage one of the sprockets 3 or 8 with the 
drun shaft, 5. It is also possible through the 
four-way valve to simultaneously connect both 
of conduits 2 and 22 to the exhaust conduit 25 
while the pressure line 2 remains blocked off. 
The source of pressure fugid supply from which 
the pressure line 20 leads may, for example, con 
prise a compressor 26 (Figure I) operatively con 
nected to the engine by means of a belt 2. An 
accumulator or surge tank 28 may be provided in 
the pressure line 29, if desired. 
As shown more fully in Figure I, the multiple 

way valve, preferably a four-Way valve 23, Corn 
prises a stationary casing 38 having a bore 3 
and radial ports 32, 33, 34 and 35, connecting 
said bore 3. With the low Speed clutch conduit 
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2?, the exhaust line 25, the high speed clutch 
conduit 22, and the air or pressure fluid line 26. 
respectively. Closely fitted within the bore 3 of 
the casing 30 is a rotatable plug 3G having there 
in passages 37 and 38 adapted to provide selec 
tive simultaneous communication between ports 
32 and 35, as well as ports 33 and 34; or between 
ports S4 and 35, as well as ports 32 and 33; or 
between the three ports 32, 33, and 34, which lat 
ter position is a neutral position in which both 
clutches are exhausted and disengaged. An 
axial bore 4G through the plug 36 provides a 
passageway through the valve for a throttle con 
trol rod 4. Surrounding the rod and attached 
coaxially to the valve plug is a tubular member 3. 

For some applications on drilling and Weil 
servicing rigs, it is desirable that one or the other 
of two clutches be at all times engaged. In this 
case, a four-Way Valve of a type known as a 
four-way four-port 90° turn valve, having no 

- neutral position may be used. As shown in Fig 
ure III, a suitable valve of this type comprises 
a stationary casing 30 having a bore 3 and 
radial ports 32, 33, 34 and 35 connecting said 
bore f3 with the low speed clutch conduit 2, 
the exhaust line 25, the high speed clutch con 
duit 22, and the compressed air line 20, respec 
tively. Closely fitted within the bore 3 of the 
casing 30 is a rotatable plug 36 having two 
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transverse passages 3 and 38 adapted to pro 
vide fluid communication simultaneously between 
pairs of ports 32 to 35 inclusive. With this 
type, exhausting of one clutch is simultaneous 
with pressuring of the other, and it is impossible 
to disengage one clutch without engaging the 
Other. 
The Control mechanism, as will be seen from 

Figures I, IV, and W, comprises a lever 50, one 
end of which is pivotably connected to the end . 
of the throttle control rod 4 and the other end 
is fitted. With a handle knob 5f. Pivotably at 
tached between the ends of the control lever 50 
is the outer end of the horizontal portion of the 
inverted-shaped extension 52 of a yoke 53 (Fig 
uFeSV and W) which is attached to the outer end 
of the tubular valve-operating member 43. It 
may readily be seen from Figures IV and W that 
movement of the knob end of the lever 50 in a 
plane transverse to the axis of the throttle con 
trol rod (, rotates the tubular member 43 and 
the plug 36 of the four-way valve 23, whereby the 
clutches 68 and 9 are selectively operated. 
Wher the control lever 50 is moved back and 
forth in 3, plane through the axis of the throttle 
control rod (38 is reciprocated, whereby the throt 
tle or accelei'ator 56 of the engine is actuated. 

If desirable, however, the valve 23 need not be 
coaxia. With the operating tubular member 43 
but may be offset and the rotary motion trans 
mitted from member 3 to valve 23 by means of 
suitable Sprockets and chain, pulleys and belt, 
bell cranks and connecting rod, or gears. 

In order to Secure the aforementioned advan 
tages of enforcing the sequence of operations and 
compelling the engagement of clutches at idling 
Speed, and positively preventing clutching or de 
clutching at other than idling speeds, there is 
provided a plate 6 having therein an E-shaped 
slot through which the lever 5 passes and by 
Which the travel of the lever 50 is limited to the 
desirable position, as shown in Figure W. . It is 
obvious that the engine may be accelerated by 
moving the lever up through the middle slot of 
the three parallel slots, but that from this mid 
dle slot, no clutch engagement can be effected. 
On the other hand, either clutch may be selec 
tively engaged, by moving the lever to the slot 
forning either to stop or bottom of the E (marked 
ioW and high on plate 6 in Figure W) only after 
which the throttle may be opened. Thus, clutch 
ing and declutching can be performed only with 
the throttle at a predetermined idle setting, with 
obvious reduction of clutch slippage and shock. 
The above-described embodiment illustrates a 

method of selectively controlling two clutches. 
OWever, if a greater number of clutches are to 

be selectively controlled, this is accomplished by 
means of the hereinbelow described embodiment 
shown in Figures X, XI and XII. A lever 95 
having fitted thereon at one end a handle knob 
S, is pivotally connected preferably at the other 
end to rod or tube 95. Pivotably attached be 
tween the ends of the control lever 95 is the outer 
end of the horizontal portion of the inverted L 
shaped extension 38 of a yoke 99, coaxial with 
rod Or. tube 96. Yoke 99 rotates freely about its 
axis in bearing , which is rigidly mounted on 
a convenient part of the framework (not shown). 
Collar of is cylindrically connected through the 
interior of bearing 66 to yoke 99 and prevents 
axial movement of the yoke 99. The movement 
of the lever 95 is restricted by means of a plate 

5 having a multiple-branched slot 6 in the 
form of a pair of interconnected E-shapes, as 
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shown in Figure X. The lever 35 passes through 
the slot 6 and has several different high a2nd 
low throttle positions as indicated at 3, c, d, e. 
f, g, h, i, j, and ic, depending on which clistch, if 
any, is engaged. Coaxial with sodox tube 96 are 
four-way valves is and 66, which are similar 
to the valve 23, illustrated in Figue ... Slov7s 
ever, instead of a rod Al and 2, tubula: Ynenber 
43 as in Figure, to carry out sitaia, Arctions 
in valves 05 and S, there is provide?, assicWr 
in Figure K, on rod S8 a, feather key GG2, operat 
ing in co-linear keyways 63 and 863 in valves 

5 and 36, respectively. Thus, iod of tube 96 
may reciprocate through the bores of Valves 95 
and 88, but any rotary notion of 96 is trans 
ferred to valve 35 or 85, depending O. Whether 
Rey 2 is situated in keyway 63 or keyWay E3. 
The fact that rotary motion of 96 car take place 
only winen ever 95 is is a position -(-f. OS por 
tion i-b-i of slot 3 prevents 2XOver ent of 
more than one valve at a tirae. 
On valve 03, conduits 28, 2A, 23, and 25 lead. 

to the high pressure fluid supply, to the clutches, 
and to the exhaust, respectively, in 8, manner 
similar to that heretofore Se; fort in relation 
to the embodiment shown in Figua'es , E, and 
VI. Conduits 2A, 2A, 22A and 25A, fulfil the 
same functions on an additionai pair of clutches. 
Rod 96 extends on through valves 5 2nd 66, 
terminating in plug or plunge 3 (as shown 
more fully in Figures X and 3) rigidly at 
tached thereto, as by Welding. Plug 609 is pro 
vided with a key agi and is slidably fittei into 
a tube to provided with an end closure S. A 
rod 08 rigidly attached to the end closure 
extends to throttle 56 for controlling its actio2 
and thereby the Speed of the prime nover. Tube 

C is so mounted as to reciprocate freely along 
its axis within proper limits, but is restrained 
from rotary movement in any manner desired 
such as a key and key Way 8 in an open. 
bearing housing a 9 or the like. A portion of 
the wall of tube f is cut out to form a narrow 
longitudinal slot 2 connecting a pair of wide 
slots 3 and 4. The slot 2 is adapted to 
receive the key fit carried by the plug 09 and 
to permit free longitudinal passage of the key 
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4 from one wide slot 3 to the other wide 
slot 4. These slots ff2, 3, and f4, are pref 
erably arranged in such a way that with control 
lever 95 in neutral position, for example, as at a, 
the center line of key 4 coincides with the 
longitudinal center line of the slotted portion of 
tube O. The Width of the wide end Slots 3 
and 4 is such as to permit control lever 95 to 
move its full required travel in either direction 
in a plane normal to the axis of rod 96 without 
tending to impart any rotary motion to tube O. 
The length of narrow slot 2 is such that from 
the transverse Center line Cyf Wide slot 3 to the 
corresponding center line of the other wide slot; 
f4 is equal to the distance from the transverse 

center line of keyway 04 to the corresponding 
center line of keyway fo3 in the valves tos and 
f05, respectively. Throttle control rod 08 is nor 
mally held retracted away from the control lever 
by a suitable resilient means, such as a spring 
(not shown), holding the throttle of the prime 
mover in idling position. It can easily be seen 
that should control lever 95 be moved in guide 
slot 6 from its position a to position b, key 
4 will pass from wide slot 3 through narrow 

slot 2 and into the other wide slot 4. Then, 
should lever 95 be further advanced toward po 
sition C, key 4 must pull tube fe toward: the 
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control handle, thus opening the throttle, while, 
however, a clutches remain in the neutral po 
sition, Should ever 95 be moved in guide slot 
A from positio ( to position, d, it can be seen 
that key 62 will rotate the core of valve O6 
counter-clockwise, admitting fluid into one of the 
clutches controlled by valve OS. At the same 
tire, key AS is rotated counter-clockwise into 
One of the side extensions of slot 3. Then, if 
iever 95 is noved to position e, key if must 
pull back tube 80 and with it rod 38, thereby 
opening the throttle. The return through guide 
slot 66 froi a position d to G obviously returns 
both throttle and valve C6 to their original posi 
tions. In the Sarne manner, moving the lever 
95 in slot 6 iron position a through position 
f to position g produces a clockwise rotation in 
the core of valve 883 and the same reaction as 
before of tube 885 and associated parts. Move 
Alent of ever 95 through slot is to position to 
brings key 62 into waive 5 and key is through 
narioW Siot, 682 into Wide Siot . . While the 
two keys have moved axially, there has been no 
movement of either valve nor of the throttle con 
trol rod (33. Then, if the ever 95 be noved in 
slot 6 to position h, key 92 will rotate the 
core of valve G5 in a counter-clockwise direc 
tion, admitting fluid to one of the clutches con 
nected to the valve. At the same time, key & 
has rotated counter-clockwise into one of the side 
eX&ersions of Wide slot 8. Movement of the 
lever 95 in slot A3 toward position then pulls 
tube 0 and, through rod 88, opens the throt 
tle. iMovement of the lever 95 through position 
i to position fic in slot 86 has a corresponding 
effect except that the core of the valve 85 is 
rotated clockwise, admitting fluid into the other 
clutch connected to valve 5, and the throttle 
is opened through traction exerted by key & 
in the other side extension of slot is, 

it is obvious to those skilled in the art that, by 
the adding of successive E-shaped slots to guide 
plate 5, adding successive four-way valves ad 
jacent to valves 05 and 106, lengthening of 
plug 9 and tube (), and the addition of alter 
.inate wide and narrow slots corresponding to slots 

2 and 4, that this system can be extended 
to effect the control of 6, 8, or more clutches, 
the number being limited only by the practicable 
travel of lever 95 in a plane containing the axis 
of rod or tube 93. 

This control mechanism is particularly advan 
tageous when applied to portable well-servicing 
rigs, since its simplicity allows positioning of the 
control lever 50 adjacent the bottom of the rig 
structure or floor of the derrick, and close to the 
well head. This arrangement, besides substan 
tially simplifying the manipulations performed 
by the Operator, results in improved vision and 

60 better communication between the members of the servicing crew, which induces greater safety 
and efficiency. Since the placing of the operator 

70 

on the derrick floor and the simplification of his 
manipulations will enable him to assist in the 
operations, such as in "breaking out' tubing, it 
is possible to operate a tubing crew with one less 
man than is now necessary. 

It Will be noted that the present system is espe 
cially adapted for use in combination with prime 
movers provided with hydraulic or electric torque 
transformers and fluid-operated clutches, since it 
permits the instantaneous and complete engage 
Ilent of the clutch at a moment when the throt 
tle of the prime mover is at a very small open 

5 ing, which, in a conventional draw-works instal 
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lation would ordinarily result in stalling the prime 
OWe 
While the illustrations used have considered 

the use of internal combustion engines, hoists of 
the type normally used in oil well servicing, fluid 
drive between prime mover and final drive or 
drum shaft and fluid-operated clutches, it can 
easily be seen that various modifications can be 

5 

made and that this system of control can be 
applied to any machinery involving a control 
lable prime mover and clutch or clutches, that it 
may be applied to the switch or rheostat control 
of electric notors, to the throttle control of Steam 
engines, to the scoop tube or filling Valve of 
variable-filling hydraulic couplings, that it may 
be applied not only to the type of clutch de 
scribed, but to manually-operated clutches, con 
ventional jaw or friction clutches with fluid 
power cylinder, inflatable clutches, and electri 
cally-operated clutches, that it may be applied 
to machinery with variable-Voltage transmission 
systems in connection with the prime nover, or 
with mechanical drive to any machinery With a 
non-stallable prime nover, and that it may be 
adapted to use With any practicable number of 
clutches through extension of the control means 
set forth in Figures X, XI, and XI. It is fur 
thermore obvious that should simultaneous op 
eration of a number of clutches be desired, that 
by Suitable piping, each of the ports, such as 2. 
and R2, ray be connected to two or more clutches, 

claim as Ky invention: 
1. En a draw-works mechanism for oil and gas 

Wells, the combination of a throttle responsive 
driving unit, a rotatable driven unit, separate 
Sprocket nea is each coinprising a pressure fuid 
operated clutch for selectively transmitting 
power fron said first to saic second unit at high 
and at low speeds, a source of pressure fluid, 
means coinprising a multiple Way Valve for Selec 
tively applying said fluid to one of said clutches 
to engage said clutch, a rod member operatively 
connected to the throttle of Said driving unit 
and to said valve and adapted for reciprocation 
along its axis and for rotation about its axis, 
the setting of said throttle and of said valve be 
ing respectively responsive to the reciprocating 
and the rotational motion of said rod member, 
and single control means connected to One end 
of said rod member and adapted to reciprocate 
and to rotate Said rod member. 

2. In a diaW-WorkS mechanism for oil and gas 
wells, the combination of a throttle responsive 
driving unit, a rotatable driven unit, separate 
Sprocket neans each COmprising a pressure fluid 
operated clutch for selectively transmitting 
power from said first to said second unit at high 
and at low speeds, a source of pressure fluid, 
means comprising a multiple way valve for Se 
lectively applying said fluid to one of Said 
clutches to engage said clutch, control means 
comprising a rod member adapted for recipro 
cation along its axis and a tubular member sur 
rounding said rod member and adapted for ro 
tation about its axis, one of said members being 
operatively connected to the throttle of said 
driving unit and adapted to regulate the Setting 
of said throttle by reciprocating notion, and 
the other member being operatively connected 
to said valve and adapted to regulate the selec 
tive setting of said valve by rotationai notion, 
and single lever means pivotably attached to the 
ends of said members for rotating and for re 
ciprocating said members, whereby the throttle 
and the selective clutch valve may be sequen 

O 

15 

20 

S 
Eig Operated by a displacement of said single 
eWe 

3. In a mechanism including a prime mover, a 
throttle for said prime mover, driven means, and 
clutch means for operatively connecting said 
prine mover with said driven means, the im 
provement Comprising an integrated control 
means for said throttle and said clutch means, 
Said control means comprising a source of pres 
Sure fluid, multiple-way valve means for selec 
tively actuating said clutch means into operative 
position, rod means operatively connected to said 
throttle and said valve means and adapted for 
reciprocation along its axis and for rotation 
about its axis, the setting of said throttle being 
responsive to the reciprocating motion of said rod 
means and the selective setting of said wave 
means being responsive to the rotational motion. 
of Said rod means, single lever means operatively 
connected to said rod means for reciprocating 
and rotating said rod means, and guide means 
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for restricting the movement of said ever means 
in predetermined directional paths, whereby a 
desired setting of the throttle and of the selective 
clutch valve means may be effected in a prede 
termined enforced sequence by a displacernet 
of said Single lever along said predeterrained ii 
rectional paths. 

4. In a mechanism including a prime nover, s, 
throttle for said prime nover, driven neans, a:26: 
a plurality of pressure fluid operated clicies for 
selectively and operatively connecting said origine 
nover with said driven means for tressinission 
of power at predetermined speed ranges, the ixia 
proVement of an integrated control 388is for 
Said throttle and Said clutches corprising g, 
Source of pressure fluid, a four-way waive for 
each pair of clutches for selectively applying 
Said fluid to one of said clutches to actae saic 
clutch into operative position, a rod Seneg 
adapted for reciprocation along its 2 is and for 
rotation about its axis, selective nearns opera 
tively connecting said rod member to said thro 
tle, said selective means having a neutra posi 
tion allowing a limited free reciprocation of said 
rod member without affecting said selective 
neans and said throttie, engaging aeans on said: 
rod member for operatively connecting said 
member with a valve when said rod reme is 
axially moved while in neutral position in resa 
tion to said throttle selective connecting aeans, 
the Setting of said throttle being responsive to 
the reciprocating notion of said selective tho 
tle connecting means, the selective setting of 
each of Said valves being responsive to the co 
tational motion of said rod member when opera 
tively connected thereto, and single lever means 
operatively connected to said rod member, where 
by a desired Setting of the throttle and of a se 
lective clutch valve may be effected oy a cis 
placement of said single lever. 

5. In a mechanism including a prime mover, 
a throttle for Said prime mover, driven means, 
and clutch means for operatively connecting said 
prime nover with said driven means, the in 
provement comprising an integrated control 
means for Said throttle and said clutch means, 
Said control means comprising a source of pres 
sure fluid, multiple-way valve means for selec 
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tively actuating said clutch means into operative 
position, rod means operatively connected to said 
throttle and Said valve means and adapted for 
reciprocation along its axis and for rotation about 
its axis, the Setting of said throttle being re 
Sponsive to the reciprocating motion of said rod 



(3, 
Sheans and the Selective Setting of Said waive 
gaeans being responsive to the rotational motion 
og said god means, single lever rea,23 Operatively 
cGraected to said rod Eneas for reciprocating 
gas, rotating said rod Sheeans, 82nd guide means 
fog restricting the novenen, of Said lever means 
in predetermined directionai paths, whereby a 
desired setting of the throttie &YRef the selective 
catch waive AreaaS may be efected in a predes 
egaired anforced sequence toy 3, displacement 
of said single ever along Said pedetergained dis 
ceetional paths, said guide Ce2S25 coGaprising a 
stationality sotted plate througia Waic Said lever 
Saeans passes, the slot inexeira &Visig Substan 
iaisy alia S-shage. 
6, Ein e, inexhalaisza including & 325iSAs novel, 
throttie fox said prine Stove), iriver nears, 
le, giurality of pressure fluid ogerategiciutches 

for selectively and operatively CoAgnecting said 
gaine gover with said drive323...ea; as or trans 
Sinission of power at predetergained spe2d ranges, 
is a provegnant of an integrated COXhiro raea as 
so said throttle and said citches (OSaprising a 
source of pressure fluid, a four-Way Waive ior 
each pair of clutches for selectively applying said 
isit to One oil said citatches to 20i.28te Said clutch 
into operative position, a rod Ee'rakei adapted 
for reciprocation along is axis and for rotation 
goout, its axis, selective ine23 as op3ratively cons 
necting said rod member to said thXotle, said 
selective means laving a getti's gosition allows 
ing a limited free axial novernent of Said rod 
nerabex without affecting said selective means 
and said throttle, engaging Yaeans or said rod 
member for operatively connecting Said member 
with a waive When Said rod Inernoe is axially 
anoved while in neutra position in relation to 
said throttie Selective Connecting means, the Set 
ing of said throttle being responsive to the re 
ciprocating motion of said selective throttle con 
necting means, the selective setting of each of 
said valves being. responsive to the rotational 
motion of said rod member when operatively con 
nected thereto, Single lever means operatively 
connected to said rod member, and guide means 
for restricting the movement of the lever means 
in predetermined directional paths, whereby a 
desired setting of the throttie and a selective 
clutch valve may be effected in a predetermined 

2,838,404. 

O 

15 

2C) 

t 25 

30 

35 

40 

enforced sequence by a displacement of said 
single lever neans along said predetermined di 
irectional path. w 

. In a power mechanism, the combination of 
a variable Speed driving Yai, speed regulator 
2Teans for Said driving ini, a rotatable driven 

Sait, Separate means each corprising a pressure 
fiuid operated clutch for transrnitting power 
iron said first to said Second nit at different 
Speed Yatios, a Solice of pressure fluid, means 
comprising a multiple-way valve for selectively 
applying Said fluid to eiae of said clutches to en 
gage Said clutch, a rod Eesakes operatively cons 
Anacted to the Speed reggiate Oceans and to said 
Valve Years and adapted for 'eciprocation along 
its axis and for rotation about its axis, the set 
tiing of one of Said means being responsive to 
the reciprocating Emotion, and the Setting of the 
other of Said means being responsive to the rotao 
tional notion of Said cod Eernier, and sing 
control area, as connected to one end of said rod 
negabe' and adapted to recipiocate and to rotate 
Said rod member. 

8. Sr. a, XXRechanism including 3 prime nover, 
a speed regulator for said pine nover, driven 
A neayas, and clutch means operatively connecting 
Said pirae an over With said driven reans, the 
ir aprovement comprising an integrated control 
means for Said Speed regulator and Said clutch 
SeaRS, Said control reais COSYQSising a source of 
pressure fluid, multiple-Way valve means for see 
lectively actuating said clutch into operative poe 
Siion, rod means operatively coEnnected to said 
Speed regulator neans and said waive means and 
adapted for reciprocation along its axis and for 
rotation about its axis, the setting of one of said 
means being responsive to the rotational motion 
of said rod means, and the setting of the other 
of said means being responsive to the rotational 
motion of said rod means, single lever means op 
eratively connected to said rod means for re 
ciprocating and rotating Said rod means, and 
guide means for restricting the movement of said 
lever to a fixed path, whereby a desired setting 

46 of Said Speed regulator and valve means may be 
effected in an enforced sequence by a displace 
lent of Said single lever along said fixed path. 
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