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- - 
his invention has to do with a drive for hoists, 

or the like, and it is a general object of the in 
vention to provide a simple, practical and de 
pendable drive for a working element subject to 
varying loads or varying conditions of operation. 
There are numerous situations in which work 

is performed at changing or varying speeds and 
where the loads or forces encountered vary. An 
example of such a situation is a hoist and a spe 
cific type or form of hoist presenting a typical 
example is the hoist of a well drilling rig. Such 
a hoist involves, primarily, a hoisting drum which 
handles a line which operates through suitable 
blocks to handle tools or equipment at the well. 
The tools or equipment that must be handled 
vary widely as to weight, and their movements 
vary from static conditions at some times to rapid 
movement at other times. The weights and 
strains involved or imparted to the hoisting drum 
may vary gradually between wide limits, or may 
fluctuate continuously within reasonably narrow 
limits. As a result of the severe and varying 
operating conditions that must be met in such 
an apparatus it has been common to provide such 
apparatus with heavy or powerful prime movers 
and the skill and judgment of the operator has 
been relied upon to make the necessary adjust 
ments or compensations. In general the condi 
tions are such that little or no attempt has been 
made to effect economy of power or efficiency in 
operation, as little has been possible in that di 
rection with the common type of equipment here 
tofore used. 

In its preferred form my invention can be most 
advantageously applied to the hoist of a well 
drilling rig. When I employ the term hoist and 
when refer to a hoisting drum I mean to include 
and I refer to a mechanism or work element 
presenting the problerns or general characteris 
tics of a hoist or hoisting drum. 

It is a general object of my present invention 
to provide a drive for a hoist which is a com 
plete system of power generation and transmis 

O 

operation for the prime mover and a governor 
which can be employed so the prime mover is 
maintained at a selected speed under varying 
load conditions. Through the control that I have 
provided for the prime mover the drive or system 
for the transmission of power from the prime 
mOver to the work is supplied with a constant 
such as a constant volume or flow of actuating 
fluid, even though pressure of such fluid may 
vary. By thus controlling and governing the 
prime mover the Operator is given adequate and 

- effective control over the action of the apparatus. 
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sion involving the operation of the hoist from a 
prime mover which preferably involves a plu 
rality of independently operating units. The 
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present invention provides a drive which ordi 
narily varies or adjusts itself to load conditions 

- so that it supplies the force necessary to handle 
the load in the most efficient or advantageous 
manner within the limits of the mechanism. 
It is a general object of my present invention 

to provide a drive for a hoist, or the like, wherein 
there is a prime mover provided with a manual 

50 

Another object of my invention is to provide a 
drive of the general character referred to in 
which fluid is employed as the power transmit 
ting medium and in which the fluid is employed 
to drive a motor which is governed so that its 
speed of operation automatically varies accord 
ing to the load or torque conditions. With the 
mechanism of the present invention fluid sup 
plied by the action of a pump driven by the prime 
nover at a Constant volume acts in the motor so 
that pressure is developed in the fluid up to the 
maximum available from the prime mover, and 
pump, and the speed of operation of the motor 
then varies in proportion to the load or the work 
imposed on it, so that the work is handled at the 
maximum speed possible with the power supplied 
under the set condition of the prime mower and 
pp. 1 

Another object of the present invention is to 
provide a hydraulic system or drive of the gen 
eral character herein above referred to in which 
the fluid is handled in a closed circuit and a 
high pressure means is provided for supplying 
any leakage or loss of fluid that may occur in 
the system. n 

It is another object of my present invention 
to provide apparatus of the general character 
hereinabove referred to, in which there are vari 
able displacement fluid pumps which make it 
possible for the operator to vary the speed of 
the driven fluid motors by varying displacement 
of the pumps while maintaining a constant or 
substantially constant pressure condition in the 
System. The apparatus is such that with con 
stant pressures if volume is decreased the torque 
will increase proportionately. 
An important object of my invention is to pro 

vide a drive for the hofst of a wel dirilling rig 
which is entirely free of a mechanical clutch 
such as is now employed in the control of such 
devices and which is a common source of trouble 
and is inconvenient and slow to operate. I ac control operable to establish a given speed of 55 complish full control in both directions of oper 
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ation without at any time disconnecting the 
prime mover from the work as occurs with a 
clutched drive. 
Another object of the invention is to provide 

a hydraulic system of the general character 
hereinabove referred to in which the relief valve 
or pressure relief is provided so that regardless 
of the Setting or operation of the prine mover 
or of the load or torque imposed at the Work the 
system can never be loaded beyond a given pres 
sure. With the drive of the present invention 
pressure develops adequate to handle the Work 
and the work is moved at a speed maximum for 
the pressure available, but if the load is excessive 
or greater than the drive can handle safely, the 
drive will not fail but will simply not move the 
Work, 
Another object of my invention is to provide a 

drive of the general character referred to in 
volving multiple units, as for example, two inde 
pendent prime movers and pumpS. Operated 
thereby, and two work-handling motors with 
automatic controls therefor, and a master con 
trol whereby both the motors can be driven from 
fluid supplied by both of the pumps or either or 
both of the motors can be driven from either 
of the pumps, but under no conditions can but 
one of the motors be driven from both of the 
QUInpS. . 
By this control the apparatus is safe and de 

pendable in that it is not subject to shut down 
because of failure of a prime mover, a pump, or 
a motor, and it is safe against the motors being 
driven at excessive speeds. In practice the ele 
ments are related or balanced as to capacity SO 
that the motors are operated at maximum safe 
capacity when powered from the two prime 
movers. By making it impossible to supply the 
power from both prime movers to but one motor 
I eliminate the danger of overspeeding of the 
motors, 
The various objects and features of my inven 

tion will be understood frcm the following de 
tailed description of a typical preferred form 
and application of the inyention, throughout 
which description reference is made to the ac 
companying drawings, in which: 

Fig. 1 is a side elevation of a typical instal 
lation involving the drive of the present inven 
tion showing a power driven hoist for use in 
handling well apparatus. Fig. 1A is a Sectional 
view of a servo unit that may be used in the 
control provided by the invention, Fig. 2 is an 
enlarged plan view of a part of the mechanism 
shown in Fig. 1, being a view taken substan 
tially as indicated by line 2-2 on Fig. 1. Fig. 
3 is a view taken substantially as indicated by 
line 3-3 on Fig. 2. Fig. 4 is an enlarged view 
of parts shown in Fig. 1. Fig. 5 is a diagram 
matic view illustrating the drive provided by my 
invention. Fig. 6 is a sectional view of the con 
trol used in carrying out my invention. Fig. 7 
is a sectional view taken substantially as indi 
cated by line 7- on Fig. 6, and Fig. 8 is a sec 
tional view taken on line 8-8 on Fig. 7. 
The drive of my present invention provides One 

or more prime movers for operating a work unit 
such as the hoisting drum of a well drilling rig, 
or the like. In the particular form of the in 
vention shown in the drawings I have illustrated 
an arrangement wherein there are two prime 
movers and a single hoisting drum. In this case 
the prime movers A are indicated as internal 
combustion engines and the hoisting drum B is 
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a simple line-handling drum supported on a 
shaft í{}. 
The mechanism of my present invention, that 

is, the drive and control that I have provided 
between the prime movers A and the drum B, 
involves, generally, a control C for the prime 
movers, a pump D operated by each prime mover, 
a control El for the pumps, a single operator Fº 
for the controls C and E, motors C connected 
to drive the drum and operated by fluid from 
the pumps, automatic controls H for the motors 
and a master control I for the actuating fluid 
Supplied to the motors by the pumps. 
The prime movers A may be of any suitable 

form such as electric motors or engines. In the 
case illustrated i ha We indicated internal com 
bustion engines. The two prime movers may be 
mounted and Operated independently of each 
other except insofar as they are connected by 
means of the control means C, as hereinafter 
described. 
The control means C shown in the diagram 

involves, generally, a mechanism connecting the 
operator F with the prime movers or engines so 
that they can be set to Operating at any desired 
or selected speed. For example, if the engines 
are of the gasoline type the carburetors or . 
throttles can be set through the means C from 
the operator F so that the engines have a given 
speed of Operation. 

It will be apparent that various mechanical . 
arrangements may be employed between the op 
erator F and the throttles of the engine to ac 
complish the function just described. In the 
case illustrated the Operator F includes a hand 
wheel fixed on a shaft 2 which is both rotat 
able and shiftable axially. The means C in 
volves a gear 3 slidably keyed to the shaft 2 
and suitable gearing and shafting connecting the 
gear 3 with the engine throttles. 
In the case shown in the diagram Fig. 5, the 

gear 3 meshes with and drives a complementary 
gear 4 on a shaft 5. A shaft 6 extends be 
tween the engines and is driven from the shaft 
d5 through meshing gears . There is a shaft 
8 at each engine driven from the shaft 6 
through gears 9. Through the arrangement just 
described rotation of the shaft 2 will operate 
the shafts 8 to move the engine throttles. 
The control C includes, in addition to the 

mechanism above described, governors 2 which 
may be employed to Operate independently to 
hold or maintain the engine speed as the load or 
resistance varies. Each engine has a speed gov 
ernor 2, which may be set to hold the engine at 
the desired speed. 

I have shown details of the means C in Fig. 5, 
but have omitted them from the other figures 
of the diaWings to avoid confusion. - 
The puzaps D driven by the engines are prefer. 

ably positive displacement pumps directly con 
nected to the engines and are such as to be ad 
justable as to their output. In the preferred 
application of my invention I employ pumps 
commonly known as wobble plate pumps, such 
pumps being piston type positive displacement 

70 

pumps in which there is a wobble plate or variable 
element under control of a part such as a lever 
arm or line element 2. In this type of pump 
When the wobble plate or its corresponding ele 
ment is in One position, for instance, a neutral 
position, the pump will operate without creating 
any pressure or displacing any fluid. As the 
Wobble plate is varied or deflected from such . 
neutral position displacement increases causing 
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increased flow or volume. The pressure - de 
veloped by the pump will build up as resistance 
is encountered until it reaches maximum for the 
unit or the setting of the apparatus. By employ 
ing Wobble plate type pumps the operator can set 
the pumps to deliver any desired volume of fluid 
within the capacity of the pumps and as resist 
ance is encountered the pressure will build up 
until it reaches maximum for the pumps, or the 
preSSure at which the Safety means is Set, which 
ever is the lowest. - 
The means E for controlling the pumps or 

varying their action operates to vary the position 
of the wobbie plates through operation of the 
levers 2 . In the case illustrated the variation 
or adjustment of the pumps is effected through 
axial shifting of the shaft 2. This motion is 
communicated to the levers 2 of the pumps by 
links 22 and rods 23 which operate servomotor 
units 28 connected to the levers 2 by rods 25. 
The ServOmotors are operated by fluid under 
pressure from purnips 5 driven from the en 
gines and which operate to maintain fluid under 
pressure in a supply line 5?. Lines 5 a connect 
line 5: With the Servomotors. A pressure gov 
erning waive 52 allows excess fluid from pumps 
S50 to return to the reservoir 53. In practice a 
system of drainage connections may be provided 
so that whenever there is slippage or leakage of 
fluid that fluid is returned to the reservoir 53. 
Each servonotor may involve or include a cyl 

inder 58 which is held in a fixed position, a 
piston 55 operable in the cylinder 54 and con 
nected to the shiftable element of the pump D, 
as through a suitable rod 23, and a valve member 
(56 operable in a valve chamber 57 provided 
within the piston 55. Fluid under pressure is 
maintained in the Space 58 at one end of the 
piston and when the device is in the neutral po 
sition fluid is trapped in the space 59 at the 
other end of the piston. When the valve 56 is 
moved to the right a port 60 in communication 
with space 59 is put in communication with a 
port 8 in the valve which allows the fluid to 
escape to a chamber 65 at the end of the valve 
so the pressure in chamber 58 moves the piston 
55 until the said ports are cut off or closed. 
When the valve is moved to the left port , 
which connunicates with space S 58, is put in 
connunication with port 63 So fluid pressure 
develops in space 59. The effective area of pis 
ton 55 at space 59 is greater than that at space 
858 so the piston 855 is moved to the left until 
the ports. and 6 are cut off. 

the notors G operatively connected with the 
drum B, as by chain drives 26, or the like, are 
preferably mechanisms corresponding, generally, 
to the pumps, that is, they are positive displace 
ment variable motors of capacities substantially 
equal to the capacities of the pumps. In the par 
ticular form illustrated in the drawings where 
wobble plate pumps are used, I employ wobble 
plate motors G and the wobble plate of each 
motor is under control of a control member 30. 
As the wobble plates of the motors are in a neu 
tral position there will be no flow through them 
and no rotation. As the plates are deflected or 
moved from the neutral position flow will occur 
through the motors and as the deflection in 
creases the speed decreases or the amount of 
fluid passed per revolution increases. In practice 
the units are not set to have a completely neutral 
position but rather have a minimum displace 
ment when in the position that refer to as "nell 
tral.' It will be understood, of course, that when 
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the speed of rotation of the motors is slight, 
maximum torque may develop so that the torque 
delivered is high, whereas as the speed increases 
the torque will decrease, due to change in position 
of the Wobble plates while pressure may remain 
constant. 

In accordance with my invention the pumps D 
and the motors G are connected by suitable fluid 
lines or conduits and the master control I. . In 
the preferred arrangement a line 40 connects 
each pump with master control II. Lines 42 con 
neet the control I with the motors G. Motors 
G. are connected to the pumps D by lines 43 and 
lines 43a connect the control I with the pumps D. 
When the mechanism is operating in one direc 
tion, which I will call the forward direction, 
the lines 40 deliver fluid under pressure from the 
pumps D to the control I and the lines 42 con 
duct fluid under pressure from the control I to 
the motors G. In this case the lines 43 conduct 
fluid from the motors G to the control I and the 
lines 33 conduct fluid from the control I back to 
the pumps D. When the mechanism is operating 
in reverse or in the opposite direction the flow in 
the system is opposite to that just described, and 
fluid is delivered by the pumps D under pressure 
through the lines 43 to the control I, and the 
lines 43 conduct fluid under pressure from the 
contro I to the motors G. In this case lines 42 
conduct fluid from the motors G back to the con 
trol I and lines 40 conduct fluid from the control 
Iback to the pumps D. 
My present invention provides a safety or relief 

means which governs the pressure that can de 
velop in the system. This means may be incor 
porated in the control I as I will later describe. 
The automatic control means H provided by my 

invention involves a construction whereby the 
control members 30 of the motors are operated 
or varied in response to the pressure developed in 
the fiuid operating the motors. This pressure 
may be taken off at any suitable point in the 
system. In the particular case illustrated control 
pressure lines 50 are taken off of the lines 62 and 
43 and connect with the cylinders 5 to act on 
pistons 52 in the cylinders. Pressure operated 
valves 583 in lines 5 act to allow high pressure 
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to enter the cylinders 5 and are only opened by 
pressure greater than that on the low pressure . 
side of the system. Springs 53 normally yield 
ingly hold the pistons 52 in positions where the 
operating members 30 connected to the pistons 
locate the wobble plates of the motors in mini 
mum deflected positions. In such minimum de 
flected positions the wobble plates cause the no 
tors to operate at a maximum Speed. As pressure 
develops in the operating system between the 
pumps and the motors as a result of resistance to 
movement of the motors due to load on the drum 
B that pressure is communicated through the 
pressure connections 50 and valves 50 so that the 
pistons 52 are moved against the resistance of the 
springs 53, thus causing the wobble plates to be 
moved toward the full capacity positions from 
their neutral positions. When the pressure de 
creases valve 508 will be held open so long as 
the pressure is above a given amount and the 
spring will act to return the piston 52 displacing 
fluid from cylinder 5 through the open valve. 
The master control I may vary Widely in con 

struction and formation. In the form of the in 
vention illustrated the master control involves, 
generally, a body 4 containing various chambers 
and ports and carrying check valves and control 
valves by which the pressures involved are sub 
ject to control. In general the lines 40 and 43 
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connect into the top of the body 4 while the 
lines 42 and 43 connect into the bottom of the . 
body. Two main chambers 200 and 20 extend 
parallel to each other in the body 4. Each line 
40 connected into the top of the body is joined 
to chamber 200 by a port 202, each line 42 con 
nected into the bottom of the body is joined to 
chamber 200 by a port 203, each line 43 connected 
into the top of the body is connected to the 
chamber 201 by a port 204, and each line 43 
connected into the bottom of the body is con 
nected with chamber 20 by a port 205. 
Two valve members are arranged transversely 

in the body 4 or in valve chambers which are 
transverse of the chambers 200 and 20? and ex 
tend between the chambers 200 and 20?. One 
valve member controls one port 202 and one port 
204 while the other valve member controls the 
other port 202 and the other port 206. The stems 
2 iO of the valve members carry valve bodies 2 f 
which control the ports 202 and valve bodies 26 
which control the ports 204. 

Passages orports 25 join related ports 202 and 
205 through or under control of valve 2. Each 
port 215 is normally closed adjacent port 205 
by a valve body 286 while the valve bodies 2 and 
26 are normally positioned so that the ports 202 
and 204 are open. If the valve member is moved 
from the neutral position so valve body 2: closes 
port 202 while valve body 26 closes off port 204, 
then the passage or port 25 is opened forming 
a by-pass connection between the ports 22 and 
205. Under this positioning of parts ports 204 
and 2) are cut off from port 25 so there is no 
return from the motor through ports 266 or 20 
to port 205. At the same time the Spaced parts 
of port 25.are connected by the valve 20 so flow 
can occur through ports 202, 2:5, 205 and 63 
back to the intake of the pump. Assuming that 
the apparatus is being operated in the normal or 
forward direction, fluid under pressure from the 
pumps enters the ports 202. If it is desired to 
disconnect one of the pumps the valve controlling 
the port 202 served by that pump is closed by 
moving the valve member out or in the direction 
indicated by the arrow X in Fig. 6, with the result. 
that the fluid from that pump instead of entering 
the chamber 200 goes through the by-pass 25 
into port 205 which is handling the exhaust fluid. 
During such setting the other valve may be left 
as shown in Fig. 6, so that fluid from the other 
pump is distributed to the two motors G and is 
exhausted into the chamber 20 through the con 
nections 63 to return to the pumps D through the 
ports 205 and connections 63. Both lines 2 are 
always connected with chamber 20 and both 
lines 83 are always connected to chamber 26, , 
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so the output from both pumps can never be fed 
to only one motor. The cut-out action just de 
scribed will occur when the mechanism is Oper 
ated as described, regardless of the direction in 
which the fluid is circulating in the System. 

In accordance with the preferred arrangement 
a pressure relief means is provided to prevent 
excess pressure developing in the System. This 
relief system may involve two by-pass ports 220 
connecting the chambers 206 and 20... A high 
pressure relief valve 22 controls flow from the 
chamber 200 into one of the by-pass ports 22 
while a low pressure relief valve 222 controls flow 
from the port 220 into chamber 2 . A second 
high pressure relief valve 223 controls flow from 
chamber 20 into the second or other by-pass 220 
and a low pressure relief valve 224 controls flow 
from the second bypass 220 into the chamber 200. S 
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Each of the high pressure relief valves 22 and 
223 is normally held closed by a spring 225 and . 
has a piston 226 associated with it so that when 
pressure in the chamber which it controls exceeds 
a certain value the valve opens allowing fluid to 
escape from that chamber into the by-pass 220. from which it readily escapes through the low 
pressure check valve 222 or 224 into the low pres-- i. 
Sure side of the System. By providing two by-pass . . . . 
ports 220 and relating the low pressure and high. . . 
pressure valves to these ports oppositely, as shown 
in Fig. 6, the system has effective relief means 
regardless of the direction of flow 
system. 

In accordance with the preferred arrangement 
the make-up feed or the fluid supplied to nake 
up any leakage in the System is supplied from the 
line 15 through connections i 5ft which connect 
into the by-pass ports 220 between the high and 
low pressure valves. Through this arrangement 
make-up fluid pressure is always maintained in 
the by-pass ports 220 and regardless of which 
way the fluid is being circulated through the ap 
paratus the necessary make-up fluid will be in 
troduced into the circuit or system past one of 
the low pressure valves. For example, if the sys 
tem is being operated in the normal direction so 
that there is high pressure fluid in chamber 200 
then the high pressure fluid will hoid the low 
pressure valve 224 at the top of Fig. 6 closed, but 
will open the low pressure valve 222 at the bottom 
of Fig. 6, allowing make-up fluid to enter cham 
ber 20 so it enters the pumps D through the lines 
43a which connect with chamber 20 d. 
The Operation of the drive, as herein above de 

scribed, is substantially as follows: The operator 
through the single manual operator may set 
the engines or prime movers operating at a pre 
determined or selected speed, and he sets the out 
put or potential of the pumps at the desired point. 
The operator may set the engines at an idling 
speed or at a maximum speed where they will . 
develop a maximum amount of power, and he may 
set the pumps D to deliver a very small amount 
of fluid at the maximum pressure determined 
by the relief valve, or he may set them to deliver 
a maximum amount of fluid at a lower pressure. 
In other words, the operator sets the valves or es 
sential factors of the apparatus and then the 
apparatuS Operates. So that the load or torque en 
countered determines the pressure developed up 
to the maximum for the apparatus or as set by 
the relief means. For any given setting of the 
prime movers and pumps a given amount of fluid 
will be delivered by the pumps with a certain. 
pressure potential or possible pressure. This fluid 
is handled or passed through the master control 
to the motors G. Assuming a load to be on the 
drum B pressure immediately develops in the 
motors and connections 62 and consequently in 
the master control valve. This pressure is com 
municated by the connections 50 to the cyl 
inders 5 and consequently the wobble plates 
of the motors are immediately moved to a po 
sition where the preSSure is Sufficient to cause 
movement of the motors and consequent lifting 
or movement of the load. The position taken by 
the motors is determined by the torque and varies 
as the torque varies, so that the apparatus oper 
ates at full capacity. If the load is greater than 
the drive will handle, the motors will not move but 
the fluid will simply be by-passed through the 
relief means in control . 
When the load has once been started in motion. 

it, of course; will vary from a static load to a 

through the 
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kinetic load or, as the mechanism operates, the 
load condition may vary due to many factors or 
circumstances. As such variables occur the re 
sistance or pressure in the hydraulic system will 
change and the means H will act to automati 
cally vary or regulate the wobble plates of the 
imotors so that the speed of the motors is auto 
imatically varied to keep the motors operating to 
handle load as fast as possible under the volume 
and pressure being supplied by the pumps. If 
under a given motor setting and pump setting 
the drive is not sufficient to pickup or move the 
load the operator can either increase the speed 
of the motors and thus deliver more power by 
reason of a greater volume, or he may vary the 
setting of the pumps to deliver a smaller volume 
at a higher pressure, or he may tighten the relief. 
These factors being variable the operator has 
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considerable latitudie in setting the drive to op 
erate în the most satisfactory manner. For max 
inum operating torque the prime movers would 
be set a full operating speed and the pumps 
would be set to deliver a maximum volume up to 
the maximum pressure set by the relief valve. 
If high torque is not desired under such condi 
tions, but maximum speed is desired, the pumps 
would be set at maximum volume, in which case 
a substantial pressure would be obtained and also 
a maximum volume would be obtained. - 
having described only a typical preferred form 

and application of my invention, I do not wish to 
be limited or restricted to the specific details 
herein set forth, but wish to reserve to myself 
any variations or modifications that may appear 
to those skilled in the art or fall within the scope 
of the following clairas, 

Saving described my invention, I claim: 
1. A drive for a hoisting drum including, two 

prime movers, two variable positive displacement 
pumps, one operated by each prime mover, two 
variable motors having driving connection with 
the drum, and a control including connections 
whereby fluid from both pumps is delivered to 
both motors and a valve controlling the flow from 
each pump so it can be cut off without stopping 
Operation of both motors by fluid from the other planp. 

2. A drive for a hoisting drum including, two 
prime movers, two variable positive displacement 
pumps one operated by each prime nover, two 
variable motors having driving connection with 
the drum, and a contro including connections 
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whereby fluid from both pumps is delivered to 
both motors, individual independently operable 
valves controlling the fluid delivered by the pumps 
whereby the flow from either pump can be by 
passed without going to the motors. 

3. A drive for a hoisting drum including, two 
prime movers, two variable positive displacement 
reversible pumps one operated by each prime 
mover, two variable reversible motors having 
driving connection with the drum, and a control 
including connections whereby fluid from both 
pumps is delivered to both motors and a valve 
controlling the flow from each pump so it can be 
cut off without stopping operation of both motors 
by fluid from the other pump. 
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4. A drive for a hoisting drum including, two 
prime movers, two variable positive displacement 
pumps one operated by each prime mover and 
each having a control, means for varying the 
pumps including a manually operable member 
and servomotors operatively connecting the said 
member and the controls of the pumps, two vari 
able motors having driving connection with the 

() 

O 
drum, and a control including connections where 
by fluid from both pumps is delivered to both 
motors and a valve controlling the flow from each 
pump so it can be cut off without stopping opera 
tion of both motors by fluid from the other pump. 

5. A drive for a hosting drum including, two 
prime movers, two variable positive displacement 
pumps one operated by each prime mover and 
each having a control, means for varying the 
pumps including fluid pressure generating means 
operated by the prime movers, a manually oper 
able member, and servomotors connecting said. 
member and the pump controls and operated by 
fluid from the said generating means, two vari 
able motors having driving connection with the 
drum, and a control including connections where 
by fluid from both pumps is delivered to both 
motors and a valve controlling the flow from each 
pump so it can be cut off without stopping opera 
tion of both motors by fluid from the other pump. 

6. A drive for a hoisting drum including, two 
prime movers, two variable positive displacement 
pumps one operated by each prime mover, means 
for simultaneously controlling the prime novers 
and for varying the pumps, two variable motors 
having driving connection with the drum, and 
a control including connections whereby fiuid 
from both pumps is delivered to both motors and 
a valve controlling the flow from each pump so 
it can be cut off without stopping Operation of 
both motors by fluid from the other pump. 

7. A drive for a hosting drum including, two 
prime movers, two variable positive displacement 
pumps one operated by each prime mover and 
each having a control, means for simultaneously 
controlling the prime movers end for simultane 
ously varying the pumps including a member 
operatively connected with the prime novers and 
servomotors connecting said member with the 
contros, two variable motors having driving con 
nection with the drum, and a control including 
connections whereby fluid from both pumps is 
delivered to both motors and a valve controlling 
the flow from each pump so it can be cut of 
without stopping operation of both motors by fluid 
from the other pump. 

8. A drive for a hoisting drum including two 
prime movers, two variable reversible positive 
displacement pumps, One operated by each prime 
mover, two variable reversible motors operatably 
connected to the drum, a control unit, fluid con 
nections between each side of , each pump and 
the unit and fluid connections between each side 
of each motor and the unit, the unit including 
two separate chambers one having connections 
from only one side of each pump connected there 
to and connections from only one side of each 
motor connected thereto and the other having 
only connections from only the other side of each 
pump connected thereto and connections from 
only the other side of each motor connected thereto. 

9. A drive for a hoisting drum including two 
prime movers, two variable reversible positive 
displacement pumps, one operated by each prime 
mover, two variable reversible motors operatably 
connected to the drum, a control unit, fluid con 
nections between each side of each pump and 
the unit and fluid connections between each side 
of each motor and the unit, the unit including 
two separate chambers one having connections 
from only one side of each pump connected there 
to and connections from only one side of each 
motor connected thereto and the other having 
only connections from only the other side of each 
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pump connected thereto and connections from 
only the other side of each motor connected 
thereto, the unit having valve controlled by 
passes whereby fluid from either pump to either 
chamber can be bypassed to the other chamber. 

10. A drive for a holsting drum including two 
prime movers, two variable reversible positive. 
displacement pumps, one operated by each prime 
mover, two variable reversible motors operatably. 
connected to the drum, a control unit, fluid cont 
nections between each side of each pump and 
the unit and fluid connections between each side 
of each motor and the unit, the unit including 
two separate chambers one having connections. 
from only one side of each pump connected there 
to and connections from Only one side of each 
motor connected thereto and the other having 

5 

12 
at excess pressure in either chamber is bypassed . . 
to the other chamber. v - 

11. A drive for a hoisting drum including two 
prime movers, two variable reversible positive 
displacement pumps, one operated by each prime 
mover, two variable reversible motors operably 
connected to the drum, a control unit, fluid con 
nections between each side of each pump and 
the unit and fluid connections between each side 

O of each motor and the unit, the unit including 
two separate chambers one having connections 
from only one side of each pump connected there 
to and connectons from only one side of each 

only connections from only the other side of each 
pump connected thereto and connections from 
only the other side of each motor connected 
thereto, the unit having bypasses between the 
chambers and oppositely arranged pressure reg 
ulating valves controlling the bypasses so fluid 
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motor connected thereto and the other having 
only connections from Only the other side of each 
pump connected thereto and connections from 
Only the other side of each motor connected 
thereto, the unit having manually operated valve 
controlled bypasses whereby fluid from either 
pump to either chamber can be constantly by 
passed to the other chamber, 

RALPE E. GIGNOUX. 
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