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My invention relates to reel driving and con-

trolling mechanisms for vehicles 'which are
propelled by motors to which operating medium
is supplied through a flexible member wound
upon a reel carried by the vehicle and connected
at its free end to a source of operating medium
relative to which the vehicle is movable when in
use.

This application is g continuation-in-part of
application Serial No, 731,124, filed February 26,
1947, and now forfeited.

It is desirable with vehicles of the character de-
scribed that the reel driving motor be driven in
‘such a manner as to exert a relatively high torque
on the flexible member while the vehicle is mov-
ing in such a direction that the flexible member
might be run over by the vehicle unless such
member were kept as fully wound in as is Dos-
sible. It is desirable, however, when the vehicle
is so moving relative to the fixed point of supply
mentioned that cable must be pulled off of the
reel, that there be automatically effected a sub-
stantial reduction in the torque exerted by the
reel driving motor, so that the flexible member
can be pulled off of the reel under a substantially
reduced tension.

An object of my invention is to provide an im-
proved reel driving and controlling mechanism
of the character described. Another object of
my invention is to provide an improved reel driv-
ing and controlling mechanism of the type in
which a pump supplies hydraulic fluid under pres-
sure to g motor-pump device connected in driving
relation with the reel, said improved mechanism
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including a plurality of relief valves having differ-
'35

ent settings, one predetermining the pressure dur-
ing winding in of the flexible member and the
other during paying out thereof, and means for
selectively predetermining which one of said pres-
sure relief valves is in control, including a shifter
valve. Yet another object of my invention is to
provide an improved reel driving and controlling
mechanism of the type last mentioned in which
there is associated with the shifter valve means
for effecting its movements in opposite directions
by unbalanced forces respectively existent when
said reel is turning in opposite directions. Still
another object of my invention is to provide an
improved reel driving and controlling mechanism
of the type last specified in which there is asso-
ciated with the shifter valve means for effecting
its movements in opposite directions by forces
respectively created while said reel is turning in
opposite directions. A stili further object of my
invention is to provide an improved reel driving
and controlling mechanism of the type specified
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in the last preceding object of invention in which
one of the forces mentioned is produced by réason
of rotation of the reel under the tension of the
cable. Still another objeet of my invention is to
provide an improved reel driving and controlling
mechanism of the type specified in the last pre-
ceding object of invention in which means is asso-
ciated with the shifter valve for normally moving .
it to one extreme position when the reel is sta-~
tionary. Yet another object of my invention is
to provide an improved reel driving and control-
ling mechanism of the type mentioned in the see-
ond object of invention in which there is asso-
ciated with the shifter valve means, preferably
fluid operated, energized whenever the reel is
driven for controlling the shifter valve. Yet an-
other object of my invention is to provide an im-
broved reel driving and controlling mechanism
of ‘the type specified in the second object of
invention above set forth in which means is pro-
vided for subjecting one end of the shifter valve
to a hydraulic pressure for moving it in one direc-
tion when the reel is to be driven in a winding
direction and for subjecting the other end of
said shiffer valve to a hydraulic pressure for
moving it in the other direction when the reel
turns the motor-pump device backwardly with
respect to its direction of rotation ag a motor,
when cable is drawn off of the reel. Still another
object is to provide an’ improved reel driving and
controlling mechanism of the type specified in the
second object of invention above set forth, in
which means is provided for automatically mov-
ing the shifter valve, if it does not already occupy
such a position when the reel ceases to rotate, to
& position in which the relief valve which pre-
determines the pressure during unwinding of the
flexible member from the reel is shut off from
communication with the motor-pump device.
Other objects and advantages of the invention
will hereinafter more fully appear.

In the accompanying drawings, in which three

-embodiments of my invention are shown for pur-
‘poses of illustration,

Fig.-1 is a schematic diagram showing a reel

‘driving and controlling mechanism in which my
-invention in one embodiment is incorporated.

Fig. 2 is a central longitudinal sectional view
of a pressure relief valve of the type which may
be used in the system of Fig. 1. :

Fig. 3 is a section on a plane including the

‘axes of rotation of a motor-pump device con-

nected with a reel for driving the latter and
adapted to be rotated by the reel when the latter

is caused to turn in a reverse direction from that

in which it is driven by said motor-pump device,



2,670,153

3

said view also including a section through a servo-
pump rotating with the motor-pump device.

Fig. 4 is a central longitudinal section through
a shifter valve shown in Fig. 1.

Fig. 5 is a central longitudinal sectional view
through one form of check valve which may be
used in the-system of Fig. 1.

g, 6 is a‘céntral’ 1ongitudirial ‘sectional view
through g shifter valve in which means for nor-

mally biasing it to a position corresponding to

that of Figure 4 is provided. »
Fig. 7T is a central longitudinal section thifough
a shifter valve in which the positioning -of -the

valve is determined entirely by the ‘hydraulic

pressures applied to its opposite ends.
Referring first to Fig. 1, it will be observed
that a reservoir | contains oil or otheér Suitable
hydraulic medium (not shown) and is connected
by communicating conduits 2, 3 with the intake
4-0f a gear type fluid-pump 5 (the invention. is,
of eourse, not iimited to this type of pump) whose

diseharge connection 6 communicates with a con-
auit 7. ‘The conduit T extends to a shifter valve
mechanism 8 from which a conduit 9 leads to a
pressure relief valve 10, which is connected by &
conduit 1. back to the resetveir 1. "The conduib
2.is of substantial-length and has-a number of
other -conduits communicating with it in addi-
tion-to-the -conduit -3, as-will-be later: deseribed.
The conduit ‘T-also has branch conduits -.com-
municating-with-it: o

.One branch eonduit-12; leading: irom the con-
duit- 1, communieates ‘with the supply -connection
{3 of a moter-pump device 4, shown as -of the
intermeshing-gear type; and the discharge con-
nection {5 of the motor-pump- device 14-is con-
neeted' by a conduit -6 with the conduit 1{. Ac~
cordingly, ‘fluid - drawn - frem the reserveir |
through a- portion-of the conduit-2 and-the con-
duit -3-by the pump:§ (which-may be drivenin
any suitable manner by-any suitable -means, not
shown, and rotated continuously while the vehicle
with -which -the system described -is -used -is-in

use)- may: be discharged by the pump-to the con- s

duit 7 ‘and: passed through the conduit- {2 to-the
riotor=pump device ‘#4 and," having - eaused ro-
tation of the latter,-may be' discharged through
thé condiiit 16 and & portion of the -conduit 1t
back-to the reservoir. ‘The: miotor-pump device
14-as §hown in-Fig. 3:includes:a casing compris-
ing 4 body-portion- 18-4nd: end plates 18 dnd 20,
and -hds- gear type rotors 21 -and 22 :journaled
by - suitable bedrings 23 i the end plates and
supported for rotation in the fisual ‘rotor cham-
per-24-with which, 4t opposite sides of thé mesh
lilie' of the rotors; the:supply connéction 13 -and
the discharge connection -id eomnrunicate in a
well known marner. The ‘Totor 21 constitutes
the primary ‘diiven member of the motor-pump
device, and at one ‘end tHereof its:shaft-21” éar-
ries ‘o sprocket 25-Wwhich is connected by & dfive
chain 3§ with a - sproocket 27 on- g -suitable ‘ro-
tatably supported reel 28 which -serves. for-the
winding in and the paying-out o4 flexible power
conducting ‘member 29, which, in the case of
an ‘electrically powered vehiele, will be in the
form of 4. conductor cable whose free énd ‘may
‘he' cofinéeted to dual-trolley’ wires, in the case
of trackless mining, or to a trolley ‘wire and-a
tail in'g mifie provided with tracks.

RBLLS 1§ HECessary -that some ' means -be
of preventifis an excessive tenision Be-
i7ig “iposed - on - the “flexible  Member, Bt also
Hadessary that-a: yery siibstantial torqueoh-the
réel” Be maintaified diffing: éable ‘winding $6ifi-
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sure the effective winding in of the flexible mem-~
ber, it is necessary to provide some means for
the return of the excess fluid pumped by the
pump § but not capable of being passed through
the motor-pump device 14, and accordingly there
is provided a conduit 31 communicating with
the conduit 7 -and adaptedto-open through a
reliéf valve. miechanism 32 into eohimunication
with a conduit 33 which in turn opens into the
Conduit 33 could of course equally
well open into the conduit {{. A pressure on

‘¥he "ordér of ‘several hundred pounds per square

ineh may perhaps be desirably imposed on the

. motor-pump- device 14 while the flexible member

28+i$' Being wound-in. The actual pressure em-
ployed will depend on a number of factors in-
cluditig' the size-of the motor-pump device, the
ratio-of speed reduction between it and the reel,
the size of the reel, the weight of the flexible
member, ete. . The relief valve 32 may assume
many- different forms, and one possible construe-
tion-is-shown in Fig. 2 where it will be noted
that-a casing 35 has a valve chamber 36 extend-
ing-longitudinally thereof and adapted to com-
municate through an opening 37 surrounded by
a-valve -seat 38 with-the conduit 31. A suitable .
check valve 38 is adapted to cooperate with the
valve-seat and is-arranged in the chamber 36.
This-chamber-also communicates through a side
opening A0 with the conduit 33. An adjustably
loadeible spring 41 cooperates with the ball check
valve 3§ and engages-at:its upper end a surface
42 on- an abutment -member 43 which is slidable
in.a chamber 44 -which communicates withthe
valve chamber 26. The position of the abut-
ment 43 may- be- adjusted by an adjusting screw
45-which -may: be-held-in- different adjusted rela-
tions to an end: closure member 46 for the cham-
ber 44 by a lock-nut 41. »
When' the fiexible member 28 -is to be pulled
off -of the reel 28, due, say, to motion of the
vehicle away from the point at which -the mem-
per 29 -is connected, it is - desirable to effect - a
marked: reduction-in the tension imposed on the
fexible member, and this involves a reduction in
the resistance to rotation of the reel. This is ac-
complished, according to .my -invention, by the
provision of ‘means for enabling -the discharge
of thé:fluid which will then be pumped by the
motorspump ‘device: from the. reservoir | by way
of & portion of the conduit 11 and the conduit
‘18, through the conduit 12 and into the line 1,
and also the fluid pukiped by the pump §, past
thé telief valve 19,-which has a much lower set-
+ing -than- the relief valve- 32, into the condult
4{. "The relief-valve'1§, whose structure is essen-
tially the same'as that of the relief valve 32,
mey, in- order that it may -permit - discharge
through itiat a lower pressure, either -have a
lighter-spring or, if thie same spring is used, the
Joaidingof the spring may be reduced. :
JA§- it isi necédsary, in order to maintain neces-
‘gary torque on-theé reel guring cdable winding, to
prevent communication - between -the conduit T
and thie lower-pressure=seated relief valve {8 dur-
jng thewindirg in-of the flexible member, the
shiffer valve mechdhism 8 previously referred to
ig provided. - This -shifter valve:mechanism, &s
may be seeni from Figs. 1 and-4, in the first' em-
‘bodimient thereof, includes: & ‘casing 50 having 2
-pore: 51 “whose opposite ends are closed in any
.suitable -fnanier by -hedd-elements 52, E3 .each
‘teaversed by & threaded opening 54, - Ths-side
walls of the .casing 50 -are -also’ traversed by
‘threaded openings 56, 8T. “Within the bore 5i a
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piston valve 58, having spaced heads 59 and 60,
is reciprocable, the heads connected by a re-
duced portion or stem §1. ‘A spring 82 is pro-
vided to maintain the valve §8 in a position to
connect the openings 56, 57 except when the
valve is moved from such position by fluig pres-
sure. 'The conduit 7 is connected in the open-
ing 51, while the conauit 9 is connected in the
opening 5§, S

With the arrangement of the piston valve axig
the connections 58, 57 as shown in Figs. 1 and 4
and so far described, the valve 53 would nor-
mally occupy a position opposite that shown in
¥igs. 1 and 4 if it were uninfluenced by any pres-
sure except that exertegd by the spring §2. In
other words, it would occupy a position in whien
the relief valve (g would be in communication
with the conduit 7. That position -corresponds
to cable unwinding. To effect the movement of
the valve 5§ to the position shown in FMigs. 1
and 4 at the desired time and its maintenance
in that position for the desired periods, T have
provided arrangements ags follows:

Referring to Figs. 1 and 3, it will be observed
that a reversible bump 65 which is shown as
essentially a duplicate of the motor-puinp de-
vice 14 but which may obviously be made smaller
than the latter if desired, is connected in any
suitable manner—shown in Fig. 3 as by a flange
coupling 66—so that it is driven whenever the
motor-pump device 14 is rotating. Ttg casing 87
contains a rotor chamber 68 and it hgas end
heads 89, 70 in which by means of any suitable
‘bearings 71, rotors 72, 13 are journaled. Connec-
tions 74 and 15 open into the casing adjacent to
but at opposite sides of the mesh line of the
rotors 72 and 73. The connections of this re-
versible pump to the shifter valve and the other
portions of the mechanhisms may now be noted. It
is desired that the bump 65 shall be able to draw
in fluid through either the connection 14 or the
connection 15 and shall be able to discharge
fluid from whichever one of these connections is
not serving as an intake. It is desired that each
of these connections, when serving as a discharge,
shall be able to supply fluid to one end of the
piston valve 58. Since the shifter valve, after be-
ing once moved from one end of its casing to
the other, is capable of no further movement in
that direction, it ig desirable that the fluid
pumped by the reversible pump 85 be discharged
with as low a back bressure as is permitted by
the necessity for maintaining the ghifter valve
in the positions to which it may move. With
these objectives, a conduit 77 is extended from
the conduit 2 to a check valve 18 which ‘may
be of any suitable form. A suitable construction
‘for this valve is shown in Fig. 5, where it wil]
be noted that the connection 17 leads into g
chamber 78 in a valve casing 80. The chamber
79 is separated from another chamber 81 by a
ported septum 82, and a hingedly supported
valve 83 swingable about g pivot axis 84 -in the
casing is movable to bPermit flow of fluid from
‘the chamber 19 to the chamber 81 but to pre-
vent opposite flow. An adjustable stop 85-is pro-
vided for limiting the degree of opening of the
check valve. A conduit 85 connects the cham-
ber 81 with a conduit 81, one end of which is
Secured in one threaded opening 54 in the cas.
ing of the shifter valve mechanism 8. The con-
duit 87 is connected with the connection 74
‘of the reversible pump by a conduit 88. ° The
'other ‘end of the conduit §7 opens into a- pres-
‘sure relief valve 89, and upon the unseating of
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-rotation of the rotor 72,

the' valve element
89, fluid may pass

of the pressure relief valve
through a conduit ‘98 into
the conduit 2. The construction of the relief
valve 89 may be very similar to that of the re-
lief valves 32 and {8, but- the setting will be de-
sirably lower than even that of the relief valve
10. Another conduit 81 is fixed at one end in
the other opening 54 in the casing of the shifter
valve 8, and at its other end opens at 82 into the
end of a pressure relief valve 83 which, when
its associated valve element (not shown) opens,
is adapted to permit discharge through a con-
duit 84 into the conduit 2. A branch conduit 25
off the conduit 8 is adapted to have fluid sup-
plied to it under circumstances later explained
from the conduit 2 through a check valve 86 in
all particulars similar to the check- valve 78.
The conduit 91 is connected by another conduit
97 with the connection 75 of the reversiple pump
65. The setting of. the relief valve 93 may be
essentially the same as that of the relief valve
89. Conduits 90 and 94 might connect to conduit,
i1, instead of to conduit 2, if desired.

It will be observed that when the rotor 72
turns in the direction in which. the rotor 21
rotates when the motor-pump device {4 is acting
to effect driving of the reel 28 in a direction to
wind in the flexible member 29, fluid will: be
drawn from the conduit 2 through the conduit
11, past the check valve device 78, through the
cendult. 88, through a portion of the conduit 87,
through the conduit 88, into the caging of the re-
versible pump 63 through the connection 14, and

‘be-discharged through the connection 15 to the

conduit 87, and pass in part through the con-
duit 94 into the right-hand end of the chamber
51 of the shifter valve, and move the valve ele-
ment 58 to the position shown in Figs. 1 and 4,
in which position communication between the
conduits T and 9 is cut off, and the fluid forced
by the reversible bump 65 through the conduit
97 will be maintained by the relief valve 93 un-
der a pressure sufficient to hold the valve mem-
ber 58 in the position desired, but will be delivered

5 through the conduit 94 back into the line 2. Ac-

cordingly, since communication between the con-
duits T and 8 will be cut off, the motor-pump
device 14 will be subjected to a pressure which
will be determined by the high-set relief valve
32, and the motor-pump device {4 will exert on
the reel 28 a torque suited to the certain draw-
ing in of the cable in the desired manner.

If now, through movement of the vehicle sup-
porting the reel 28 and associated mechanism
away from the point of connection of the free
end of the flexible connection 28, the motor-pump
device 14 is driven in g direction to cause it to
perform its bumping function and to take fluid
throuzh the conduits {] and 18 from the reser-
voir  and-displace that fluid through the con-
duit (2 into the line 7 into which the bump 5
is also delivering, there will be ‘a reversal in the
in this new direction
of rotation of the rotor 2 f, and the rotors 72 and
73 will then cooperate to draw fluid from the line
2 past the cheek valve device 98, through the con-
duit 8%, and through a portion of the conduit 91
and through the conduit 97 and into the casing
67 through the opening 15, and to discharge this
fluid through the opening 74 and the conduit 83
into the conduit 87 where the pressure under

“which it is placed will be transmitted to act on
‘the left-hand head 5§ of the

Diston valve 58 and
move the piston valye if the spring 62 has not
already done this, to-the opposite ‘position from
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that shawn in Figs. 1.and:4, and -thus-establish
communication between :the .conduits 1:and ‘9,
excess-pumped: fluid-inthe eonduit 81 being dis-
charged:past the relief.vaive -89 and-through con-
duit-90..t0 -conduit 2. .AS @2 result, .the fluid
pumped by the pump-5 and- by the motor-pump
device 14 will discharge .from the -conduit 1
through :the-space-between the heads:59-and 60
of - the.piston wvalve 168, through the conduit -8,
and-through the relief valve {8—the low set.re-
lief -valve—inta. the conduit {1.and back to the
reservoir. As-a result, .the -reel will. be rofatable
without -the imposition of :&: high tension .on the
fiexible -member-29 and Wi hout -the -heating of
the oil:that would:
imposed -on the .volumeof oil displaced, ‘hut-yet
under: g Tesistance -sufficient to:prevent spinning
or overrunning.

~Tt-will ‘be. evident that when the mator-pump
device -14is rotated:in’ the: direction in which it
.furhs when eableis ‘pbeing:pulled: off the ‘reel, the
reversible pump:886 will create:a suction:in the
conduit 97, and:the resultant: reduction in.pres-
sure:in’'the bore 8l to’ the right-of -the:head 60
would ‘permit ‘the spring -62, even .without the
supply. of pressure ‘threugh the - conduit 81 to
the: left-of ‘the valve §8, to move the valve 58 to
-gonnect the conduits T and 9.

“The shifter valve mechanism: 8 may have the
-spring 62 .disposed :in either end thereof, de-
\pending-*uponwhether it is ‘desired to have the
normal: position of: this  valve such:as to- impose
ithe high or low back pressure cn the line 7 in
-the :so-called -normal:position of the.valve. ele-
-ment:58, and it is-even:.possible to.omit the use
of a springiin: association with: the valve 58.

:One.-thing to be noted about the reversible
pump 65.is:that such: devices have sufficient in-
ternal elearances so that different pressures exist-

‘ingat the opposite side: ofsthe mesh line of their k

teeth :when they stop, rapidly equalize, and, ac-
cordingly, :if, -with -the -arrangement such as is
shown:in Figs.1t0 5; rotation of the reel 28 ceases
-at the-end of a period of rotation in a winding-in
direction, 'during ‘which -period :the reversible
-pump 68 has heen delivering *fluid to maintain
‘the valve 58 in'the:position shown in Figs. 1 and
.4,'the spring:62.will be able very quickly to move
the valve:58ito its.right-hand position, intercomn-
-necting the conduits ‘T and 9, and thus during a
.periad- when-the vehicle 15 'moving in neither-di-
rection the:fluid still pumped. by the pump'§ will
.discharge “through “the low-pressure-set relief
~valve 10:instead of having to be discharged past
:the high-~pressure-set relief valve:32. The some-
.what reduced heating-of the hydraulic fluid which
irestlts from this- arrangement is offset as an ad-
~vantage by the fzets that the torque exerted hy
.the-motor-pump device §4 on the reel 28, if the
.vehicle :starts to move in a direction to make
-winding=«in of the cablei28 necessary, ‘will initially
‘e low, and:only as the motor-pump device com=~
-menees:to-turn -the reel in a winding~-in direc-
ition .will the reversible pump ‘§5 build up a pres-
‘sure-in the -conduit 81:that will throw the valve
.58 :t0 the’ position shown in Figs. 1 and 4 and
thereby cause the torque exerted ‘by-the motor-
pump deviee to be built up to‘the value which is
- desirablefor cable winding )
By locating the. spring §2’ in the end of the
‘ehamber §1'.opposite the one'in which it is shown
dispesed. in ‘Figs. 1:and 4.the valve 58’ .will bhe
_eaused; as shown in Fig..6, _normally to.ocoupy
the.position.in which. its:head 80 .shuts off com- ;

result-with a-higher pressure -
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munication hetween . conduits 1 and:-.8,-and ac-
cordingly, ‘with :the arrangement -of Fig. .6, in
which the spring:is located:in the right-hand end
of the chamber 51’, the normal - position of -the
valve when:the reel is stationary for more than
the briefest period will be such as to cause all
the fluid displaced by-the pump 5 to have to.be
discharged through the “high-pressure-set ‘relief
valve 32, and so the cable 29 will always be main-
tained: taut, .under .a -substantial tension, when-
ever the vehicle is still, and the instant the ve-
hicle hegins to move-in-a direction to make pos-
sible the: winding-in of cable, cable will be wound
in -under -the higher tension produced by the
motor-pump device when the latter is -supplied
with fluid at-a pressure determined by the setting
of the -high-pressure-set relief valve 32. “When
cable must be. unwound; from: the reel 28, the re-
versible-pump- 65 will be- driven in such a direc-
tion ‘as .to .supply /fluid -to ‘the left end of the
chamber:5{’ and the valve 58" will be moved, in
opposition-to. the-spring: 627, to permit cabie to
be drawn off thereel under a tension defermined
by -the setting of -the low-pressure-seb -relief
valve-10. The valve §8', if: not previously moved
to the left-by-the spring, would be moved ' to:its
extreme. left-hand- pasition by fluid- displaced by
the reversible pump 65:as soon a8 -the -vehicle
began to-move:in a direetion necessitating -wind-
ing-in of the cable-29. ‘However, if there were,
between a period of paying off .cable and &.pe-
riod of winding-in cable, the brief time neces-
sary for equalization of pressures at ‘the op-
posite. sides of - the -reversible pump-6§ the spring
82’ would automatically -move -the valve ‘58’ -to
the -left -and eause ‘the. motor-pump device ‘to
exert thedesired higher ~winding-in torque o
the reel. ‘Under:such circumstances all-fluid: dis-
‘placed by the -pump §-while the vehicle-is sta-~
tionary would-have to be discharged.through:the
hich-pressure-set: relief valve 32, with a resulbant
somewhat -undesirable increased heating-of the
hydraulic fluid, but this.small disadvantage would
be. offset by the fact that the reel would eom-
mence instantly to wind in-cable under the higher
tension as soon as:the vehicle .commenced -to
move. in a direetion causing cable winding-in-to
be desirable.
It is entirely possible to -dispense altogether
with any spring-in association with the shifter
valve. -Sinee the:throwing pressures exerted on
the shifter valve - through the conduits 87 and 91
.are- determined - wholly by the direction of ro-
tation of the reversible pump-65: the valve 58" in
Fig. 7, in.which 'there is no- spring-illustrated.in
_association with the valve, will be thrown to one
position or the other as soon-as movement in one
-direction or-the other of: the vehicle determines
in .what - direction .the .veversible pump 68 will
-turn.
. When -the vehicle:is moving: in-a-direction to
-permit cable to pe-wound:in, the reversible pump
65 will-cause. fluid: pressure: to: maintain the valve
/58’" in the position shown in: PFiz. 7. thereby caus-
ing the=motor-pump-device to exert its -higher
torque -on -the .reel. If .the vehicle moves in.a
.directionto-necessitate the 'paying . off of cable
the .reversible pump &8 -will - supply fluid to-the
conduit. 87. and. move the:valve. 58’’ to-effect in-
terconnection of the conduits 7 and 8 and the
development by the. motor-pump -deviee '{8.of 2
sorque:suitable fo.the: drawing. off.of .cahle from
the reel. .As the valve 83".ls & halanced valve,
“there :will.be no .tendeney, in the absence of:&
.spring,.for.it.to. shift.from either -position:it ac-
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cupies under a pressure imposed on one of its
ends, to its opposite position, when said pressure
is simply dissipated. Accordingly if the vehicle
" stops at the end of a period of winding-in of
the cable, the valve 58 will remain in its left
hand position, and if the vehicle then moves in a
direction to call for further winding-in of cable
the cable will be wound in under the proper
higher tension. If the vehicle starts to move,
after stopping with the valve 58’ in left-hand
position, in a direction to make pulling off of
cable necessary the valve 58’ will be shifted to
the right, and permit the low-pressure-set re-
lief valve {8 to become effective, just as soon as
the reversible bump 65 creates the -necessary
throwing pressure. for the valve. If the vehicle
stops after a period of cable unwinding, the
valve 58’ will remain in right-hand . position,
and, accordingly, if the vehicle starts to move
in a direction making the winding-in of cable
necessary, the initial torque applied to the reel
will not be the maximum torque, but as soon as
the reversible bump 68 commences to rotate, as
it will immediately, the valve 58’ will be shifted
to the left and the torque exerted by the motor-
pump device will immediately increase to the de-
sired value determined by the high-pressure-set
relief valve 32, as soon as the low-pressure-set
relief valve 9 is shut off from communication
with the conduit 7 by the shifting of the valve
88’ to the left.

It will be noted from what has been said that
the use of a spring at either end of the shifter
valve or the complete omission of spring in as-
sociation with the shifter
within the scope of my invention from its broader
aspects. .

From the foregoing description, it will be evi-
dent that I have provided simple and highly ef-
fective arrangements for insuring a reduction in
the torqgue imposed by the motor-pump device |4
on the reel 28 whenever cable must be drawn off
of the reel, arrangements in which there is no
necessity for the use of electrieal devices or slip
friction mechanisms, and ones in which the posi-
tive and reliable characteristics of hydraulic de-
vices are made applicable to all phases of the
operation. '

- While there are in this application specifically
described three forms which the invention may
assume in practice, it will be understood that
-these forms of the invention have been shown for
burposes of illustration, and that the invention
may be modified and embodied in various other
forms without departing from its spirit or the
scope of the appended claims,

What T claim as new and desire to secure by
Letters Patent is:

i. In combination, g winding reel adapted to
have a power conductor wound thereon and to
wind in the conductor or to have the conductor
drawn off therefrom, a reservoir for a hydraulic
fluid, a pump having driving means, a motor-
bump Gevice, a driving connection between the
motor-pump device and the reel, a connection
between the reservoir and the pump, a connec-
tion between the pump and the motor-pump de-
vice, a connection between the motor-pump. de-
vice and the reservoir, means for releasing fluid
from the connection between the bump and the
motor-pump device to the reservoir including
means for releasing fluid at g relatively high
pressure and means for releasing fluid at a rela-
tively lower Dressure, and means for precluding
‘release at said relatively lower Dbressure while the

valve are all possible :
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motor-pump device ig operating as a motor in-
cluding a valve and another pump rotated with
said motor-pump device for controlling the posi-
tioning of said valve, ,

2. In combination, g winding reel adapted to
have a power conductor wound thereon and to
wind in the conductor or to have the conductor
drawn off therefrom, a reservoir for a hydraulic
fluid, a pump having driving means, a motor-
bump device, a driving connection between the
motor-pump device and the reel, a connection
between the reservoir and the pump,; a connec-
tion hetween the bump and the motor-pump de-
vice, & connection between the motor-pump de-
vice and the reserveir, means for releasing fluid
from the connection between the bump and the
motor-pump device to the reservoir including
Ineans for releasing fiuid at a relatively high
pressure and means for releasing fluid at a rela-
tively lower pressure, and means for precluding
release at said relatively lower pressure while the
motor-pump device is operating as a motor and
for permitting such release when the motor-
bump device is rotated by said reel, including a
shifter valve and means for supplying fluid to
move said shifter valve in opposite directions in-
cluding a further pump rotatable with said reel.

3. In combination, a winding reel adapted to
have a power conductor wound thereon and to
wind in the conductor or to have the conductor
drawn off therefrom, a reservoir for a hydraulic
fluid, a pump having driving means, a motor-
bump device, a driving connection between the
motor-pump device and the reel, a connection
between the reservoir and the pump, a connec-
tion between the pump and the motor-pump de-
vice, a connection hetween the motor-pump de-
vice and the reservoir, means for releasing fluid
from the connection between the pump and the
motor-pump device to the reservoir including
means for releasing fiuid at a relatively high
pressure and means for releasing fluid at g rela-
tively lower pressure, and means for precluding
release at said relatively lower pressure while
the motor-pump device is operating as a motor
and for permitting such release when the motor-
pump device is rotated by said reel, including g
shifter valve and means, including a further
bump rotatable with said reel, for exerting sub-
stantial pressures on said valve in one direction
Or in an opposite one depending on the direction
of motor-pump device rotation, :

4. In combination, g winding reel adapted to
have a power conductor wound thereon and to
wind in the cenductor or to have the conductor
drawn off therefrom, a reservoir for a hydraulie

Auid, a pump having driving means, a motor-

bump device, a driving connection between the
motor-pump device and the reel, a connection
between the reservoir and the buinp, a conneec-
tion between the Pump and the motor-pump de-
vice, a connection between the motor-pump de-
vice and the reservoir, means for releasing Auid
from the connection between the pump and the
motor-pump device to the reservoir including
means for releasing fuid at a relatively high
pressure and means for releasing fiuid at g rela-
tively lower pressure, and means for determining
whether release shall occur at said relatively
high pressure or at said relatively lower pres-
sure including a reversible bump operatively con-
nected to said reel for rotation therewith and
valve means controlled by the fuid discharged by
said reversible pump., B

5. In combination, g winding reel adapted to
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Hzve a- power: conductor” wound: thereon. and: to
wind:in the conductor or:to-have the conductor
diawmn off’ therefrom, a-reservoir for a: hydraulic
fiuid, 2 pump having driving means,.a motor-
pump-device, a driving connection between the
motor-pump - device and. the reel, a . connection
petween tle reservoir and:'the pump, 2 connec-
tion between the pump and:the motor-pump de-
vice; a conhection between:-the motor-pump de-
viee' and . the reservoir, means for releasing fiuid
from. the connection. between the pump and the
motor-pump: ‘device- t0: the reservoir including
means: for releasing: fiuid at’ a . relatively high
pressure and means for: releasing fiuid at & rela-
tively lower pressure, and.means for determining
whether release ghall occur at said relatively high
pressure or: atisaid relatively lower pressure in-
clirding- a.reversible: pump operatively. connected
o said reel’ for rotation: therewith and valve
means: connected: with said: reversible pump to
vepeive at-spaced points the fluid pumped by such
pumpas it is:reverssd..

6. Tn combination, & winding reel adapted to
have: a.power-conductor wound thereon: and. to

wind.in the conductor or:to have the conductor -

drawn off ‘therefroni; a:reservoir for a Jhydraulic
fluid & pump: having~ diiving means, a motor-
pump- device; -8 ariving connection: between. the
motor-pump deviee:and the reel, a connection be-

‘tween:the -reservoir and. the pump, a connection 3

petween the'pump and:the motor-pump ‘device, a
connection between:ihe-motor-pump device and
the reservoir; means for releasing fiuid: from the
connection between:the: pump and: the: motor-
pump:device tothe reservoir inncluding means . for
releasing finid at a relatively high pressure’and
mezns. for releasing fluid: at a- relatively. lower
pressure; o further  pump rotatable with said
reel, andtfluid actuated valve means.operated by
“flaid: pumped by said furiher pump while said
ree} 1§ winding in cablefor precluding release at
said. relatively lower pressiue’ while the motor-
pump.device is operating-as: a. motor.

7. Ty combination, a-winding reel adapted: to
have: a- power- conductor wound' thereon: and. to
wind. in' the :conduetor or to neve the conductor
drawn.off therefrom, a. reservoit for a- hydraulic
fiuid;. a -pump- having- driving means, & motor-
pump:device, & driving: conneetion: between: the
motor<pump device: and: the reel; a: connection
hebween thie reservoir and-the pump, a connection
pbetween the pump .and-the motor-pump .deviee; a
connection betwesn. the motor-pump vdevice -and
the reservoir, means for releasing fuid: from-the
connection between. the pump-and: the motor-
pump deviceto the reservoir inecluding means-for
releasing fluid: at o relatively high. pressure and
means: for releasing fluid- at-a relgtively " lower
pressure, and means- for precluding release at
said: relatively: lower pressure while the: motor-
pump device is operating as a:.motor including &
valve shiftable to- predetermine the - minimum
pressure at which release aceurs and common
means for generating and for exerting on said
valve: oppositely: directed- fluid pressures during
opposite directions of reel rotation:

8. Tn. combination; a winding reel: adapted to
have: a-cable wound thereon and:to wind: in’ the
cable or to have:the cable drawn.off therefrom,
s-reservoir for & hydraulic fluid; & pump-having
driving ‘means; & motor-pump device, a driving

connection. between: the motor-pump’ device. and -

the reel, a connection between.the. reservoir and
the pump, & connection between the:pump:and
the motor-pump device,.a conneotion betweenithe
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motor<pump dévice: and the reservoir; means: {6
releasing: fiuid. from: the.connection. between: the
pump andithe motor-pump dévice to the reservoir
at a: relatively highpressure-and.at'a relatively -
lower: pressure, and:means for. precluding release
at the relatively lower pressure while:the: motor-
pump device:is .operating 'as a motor: including-a
control element and means for moving. the same
including & pump rotated with saidreel..

9:.In combination,.a winding: reet: adapted o
have a cable wound thereon:and to wind:in-the
cable: or-to-have the cable drawn'off* therefrom,
a reservoir for a hydraulic:fluid, g.pump. having
driving means, ametor-pump device, a driving
connection: between: the motor-pump device and
the reel; a connhection:between the reservoir and -
the pump, -connection- between the pump.and
tHe motor-pump-device, & connection between-the
motor-pump-deviee and the reservoir, means:for
releasing fluid from tlie connection between the
pump and-the mofor-pump device to the reservoir
iheluding means for releasing fuidiat o relatively
nigh' pressure: and means for: releasing fluig at'a
relatively lower pressure each.including a- yield-
ably. loaded: relief valve. individual: thereto- and
having its own relief line; and means for- preclud-
ing release: through-the second mentioned’ fluid
releasing ‘means while-the motor-pump device-is
operatihg as a motor jneluding a valve in'the-re-
lief lihe associted with said second’ mentioned
fuid releasing means and operating means-there-
for including a pump rothted with-the reel.

10. In: combination, a cable ‘winding reel; a
motor for driving said reel-to-wind ih cable-and
driven backwardsby said reel when eable:is-pulled
off of the latter; power supply’ means- for: said
motor, and means for increasing the torque
exerted by said motor when driving said reel in
a winding direction and for reducing the torque
exerted by said motor when it'is driven backwards
ineluding an element mrovable-to- different’ posi-
tions to effect such changes in:torque and fluid
operated’ means for said’ element’ having a- fluid
supply source comprising & pump connected’ to
turn with said motor.:

11. In a cable reeling mechanism adapted' to
supply power to a moving vehicle, a winding drum
adapted to have a cable wound thereon; a fluid
motor for diiving szid-drum in a direction. to

‘wind:cable thereon, a- fluld pump; a pressure line

connecting said pump-to said' motor and-having
relief means - associated: therewith for relieving
pressure therefrom-to- preclude-excessive tension
on-the cable during winding-in, said-motor being
driven by said’ winding drum-as a pump during
the unwinding operation and 'exerting a torque to
maintain tension on-said cable during unwinding,
and means for relieving pressure firom said motor
when driven-as a-pump; but permitting said pump
to maintain z back pressure on said motor suffi-
cient to mainfain tension on said cable during
the unwinding operation and to initiate resump-
tion of winding when cable tension is reduced by
vehicle movement, including relief means for re-
lieving pressure” at. a. substantially lower value
than is requisite toroperate said first mentioned
relief means, and means for preventing relief by
said second mentioned relief means during cable
winding including--a device for blocking relief
thereby and'a control for said device comprising
a reversible pump-driven with: the drun:

12. Ina.cable: reeling mechanism adapted to
supply power to-amoving vehicle; o winding drum
adapted to-have:a.cable wound. thereor. & fluid

.motor. for- driving: said drum: in. a: direction: to
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wind cable thereon, a fluid pump, 4 pressure line
connecting said pump to said motor and having
relief means associated therewith for relieving
bressure therefrom to preclude excessive ten-
sion on the cable during winding in, said motor
being driven by said winding drum as.a pump
during the unwinding operation and exerting a
torque to maintain tension on said cable.during
unwinding, and means for relieving pressure from
said motor when driven as a pump, but permit-
ting said pump to maintain a back pressure on
said motor sufficient to maintain tension on said
cable during the unwinding -operation and to
initiate resumption of winding when cable ten-
sion is reduced by vehicle movement, including
relief means for relieving pressure at a substan-
tially lower value than is requisite to operate
said first mentioned relief means, and means for
preventing relief by said second mentioned relief
means during cable winding ineluding a device
for blocking relief thereby and a control for said
device comprising means for biasing said . device
in one direction and a pump driven with the
drum for alternatively subjecting said device in
the other direction to a pump produced pressure
exceeding the force exerted by said biasing means
and withdrawing such pressure.

13. In a cable reeling mechanism adapted to
supply power to a moving vehicle, a winding

drum adapted to have a cable wound thereon, :

a fluid motor for driving said drum in a direction
to wind cable thereon, a fiuid pump, a pressure
line connecting said bump to said motor and
having relief means associated therewith for re-
lieving pressure therefrom to breclude excessive
tension on the cable during winding in, said motor
being driven by said winding drum as a pump
during the unwinding operation and exerting a
torque to maintain tension on said cable during
unwinding and when unwinding ceases, and
means for relieving pressure from said motor
when driven as a pump, but-permitting said pump
to maintain a back pressure on said motor suffi-
cient to maintain tension on said cable during
the unwinding operation, including relief means
for relieving pressure at a substantially lower
value than is requisite to operate said first men-
tioned relief means and means for rendering said
second mentioned relief means ineffective during
winding in of the cable including a shifter valve
and means for subjecting it to throwing pressures
including a reversible bump driven when the
drum is turning, lines from said reversible pump
leading to said valve, check valve controlled sup-
ply connections communicating with said lines
and relief valve controlled surplus fluid release
lines also communicating with said lines.

14. In a cable reeling mechanism adapted to
supply power to a moving vehiele, a winding drum
adapted to have a cable wound thereon, s fluid
motor for driving said drum in a direction to
wind cable thereon, a fiuid pump, a pressure line
connecting said pump to said motor and having
relief means associated therewith for relieving
pressure therefrom to preclude excessive tension
on the cable during winding in, said motor being
driven by said winding drum as a pump during
the unwinding operation and exerting a torque
to maintain tension on said cable during un-
winding and when unwinding ceases, and means
for relieving pressure from said motor when driv-
€n as a pump, but permitting said pump to main-
tain a back pressure on said motor sufficient to
majintain tension on said cable during the un-
winding operation, including relief means for
relieving pressure at a substantially lower value
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than is requisité to operate said first mentioned
relief means and means for rendering said second
mentioned relief means ineffective during winding
in of the cable- including .a shifter valve and
mmeans for subjecting it to throwing pressures to
control its position including a pump driven when
the drum is turning, means for constantly biasing
said valve in one direction and a line from said
pump for delivering fluid to said valve to over-
come said biasing means. fee i

15. In a cable reeling: mechanism adapted to
supply power to a moving vehicle, a winding drum.
adapted . to have a cable wound thereon, a fluid
motor for driving said drum in s direction to
wind cable thereon, a fluid pump, a pressure line
connecting said pump to said motor and having
relief means associated therewith for relieving
bressure therefrom to preclude excessive tension
on the cable during winding in, said motor being
driven by said winding drum as a pump during
the ‘unwinding operation and -exerting a torque
to maintain tension on said cable during unwind-
ing and when unwinding ceases, and means for
relieving pressure from said motor .when driven
as a pump, but permitting said pump to maintain
a back pressure on said motor sufficient to main-
tain tension on said cable during the unwinding
operation including relief means for relieving
préssure .at a substantially lower value than. is
requisite to operate said first, mentioned  relief
means and means for rendering said second men-

- tioned relief means ineffective during winding in
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of the cable including a shifter valve and means
for subjecting it to oppositely acting pressures to
control its position including means for constant-
1y biasing said valve in one direction and a pump
driven when said drum is turning in a direction
to wind in cable, a line from said pump leading
to. said valve, a check valve. controlled supply
connection leading fo said pump and a relief valve
controlled surplus fluid release line communi-
cating with said first mentioned line,

16. In a cable reeling mechanism adapted to
supply power to a moving vehicle, a winding reel
adapted to have a cable wound upon it, a motor-
pump device operable as a motor to drive said
reel in a direction to wind cable thereon, a fluid
pump, a pressure line connecting said pump to
said motor-pump device, said motor-pump device
being rotatable by said winding reel to cause the
same to operate as g pump when cable is pulled
off of the reel, and means for imposing on said
motor-pump device a predetermined supply pres-~
sure when it is operating as a motor and a lower
back pressure when it is being driven by the reel
.and acting as a bump, including a valve element
movable to different positions to effect said
changes in pressure and means for Pumping fluid
to throw the same when cable is being drawn off
of the reel.

17..In a cable reeling mechanism adapted to
supply power to a moving vehicle, a winding reel
adapted to have a cable wound upon it, a motor-
bump device operable as a motor to drive said
reel in a direction to wind cable thereon, a fluid
bump, & pressure line connecting said pump to
said motor-pump device, said motor-pump device
being rotatable by said winding reel to.cause the
same to operate as a pump when cable is pulled
off .of the reel, and means for imposing on said
motor-pump device a predetermined supply pres-
sure when it is operating as a motor and a lower
back pressure when it is being driven by the reel
and acting as a pump, including a valve element
movahle . to * different - positions to. -effect said
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thanges:in pressureand:meens:for numping it
tosthrow the saraeswhenscable:is being;wound on
thereeh

18. In:combination, & winding: reel having a
cable: thereon. adapted: ta: be: wound: im: oty Ui
wound, a.motar: connected:to saitdureel to: drive.
thelatter to;wind:inithe:cable. whemsupplied with
operating medium:and: o Ye-drivern: backwards:
by- the reel when: cable:iss pulled:off: of - the-reek
medns for supplying operating medium.to csgids
motor to: drive- the:same:to: effect: winding in.of
said cable; said: operating: medium supply; means.
including: & device: movable: to: reduce. the: force
required’ to . drive: the-motor ‘hackwards:as com-
pared-with the force-exerted by:the:motorwhen
diving thereely and: means: for:subjecting - suy-
face-on:-said device:toan operating-pressure when
the reel is-rotated by the tension- of the: cable
including fluid@ pumping-means: turning with:said
motor and-said reel at such-time.

19: In combination; @& winding -reel having &
cable thereon adapted to-be- wound! in..or--un=
wound; @ motor-connected- tor saidi reel to-drive
the latter to-wind in the-cable when: suppliedswith
operating medium -and-to be' driven backwards
by the reel when cable ispulled’ off*thereel, means
for supplying operating medium to-said mator-to
drive the same to effect winding in of said-cable;
said operating meditr supply means including-a
device movable to reduce the force required:-to
drive the motor backwards-as compared-with-the
force exerted by the motor -when: driving the reel
and to increase the force exerted by the motor
on the reel, when the reel is-being, driven by the
motor; as compared: with the force -exerted by the
motor when the reel’ is-drivingthe motor -back-
wards, and means for effecting movement of-said
device to opposite positions including ‘fuid;pump-
ing ‘means turning with the motor and reel and
resilient means, said resilient means and the fiuid
pumped by said motor. acting. on-said -device to
control the position of said device.

20. In combination, a winding reel adapted: to
havea cable wound thereon and’ to wind in-the
cable or to have the cable drawn off therefrom,
a.reservoir for a hydraulic fluid,a pump having
driving means, a. motor-pump device, a driving
connection between. the motor-pump device and
the reel, a connection between the.reservoir and
the pump, a connection between the pump and
the nyotor-pump device, & connection between the
motor-pump device and the reservoir, means, for
releasing -fiuid from the connection between the
pump and the motor-pump deviee to the reservoir
including means for releasing fluid-at. a- rela~
tively high pressure and means for. releasing fluid
at a relatively Iower pressure each including a
yieldably loaded relief valve individual to it and
responsive, as regards opening, to the pressure
it relieves, and means including a fluid placed
under pressure at both of said times for preclud-
ing release. through the second mentioned, fluid
releasing ‘means-while the motor-pump deviee is
operating as a motor and for rendering said sec-

ond mentioned fluid releasing: means operative |

when' said- motor-pump -device Is: operated as-a

D.

9t. In-a cable reeling mechanism, & ¢gble reel,
o fluid ‘motor for- driving said reel 1 winding
direction: enly; said motor whem said reel is rotat-~
ing in unwinding- direetion: running: ‘backwards
andacting asa pump-toretardsuch reel-vetation,
and ‘means including 4 pump: driven by the reel
as. the latter rotates in unwinding: direction: for
effecting & reduction. inpressure.omn the dischirge
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side of said:motor.when the latter is-aperating as
a.pump tolower theresistance:to.reel ratation.,

22 Tn; a-cable: teeling: mechanism, 8. cable:reel,
afinid motor-for driving saidreel inywinding;dir
rection. only, -saidirechas: it rotates: in;unwinding
direetion -effecting drive of said mofoy: in a e~
verse: direction whereby: said. mator acts: 8s-&
pumps:to. retard: such, reel; rofation., angd; means
including: a pump- driven as:said reel. rotates:in
unwinding: direction: for creating: arpressure; 1o
effect: o Teduption: of the. pressure. at the: dise
charge side-of: saith motor whem the;latber achr
ing as.a:.pumps to lower the resistance:! o:rgel
rotation:

93 I a cable reeling mechanism; _or.cable reel;
a: fluid: motov: for - driving: said:reel only inewing-
ine direction; said:reel as:it:retates in; upwing=
ing direction:effecting drive of: said-motor: hacks.
wards to.cause the: latter to.act as & pump: 1o
retard reel: rotation, a.fiuid actnated. valve.noy=
mally- held:.closed during .reel rotation in: wingd-
ing- direction. and. movable to open position to
reduce . the . back pressure on: saitt -motor as:the
latter acts as & pump, and a.pressure generaton
driven. by said- reel. as.the latter- rotates: in. un«-
winding -direction:for subjeeting said valve to.a
throwing pressure- to-effect valve movement: o
open- position; said: pressure- genergtor as said
reel is rotated in - winding: direstion. subjesting
said valve to-a pressure for- helding-said valve
closed.

94 In o cable reeling mechanism, & cable.reel;
a-fluid-metor for driving said: reel. only: in- windw~
ing direetion; said reel as it retates - in- unwinding:
direetion effecting drive- of'said meotor-in.a. rée-
verse- direction. ‘whereby- said: motor acts as &
pump to retard such- reel rotation, fluid aetu-
ated: valve means ineffective. during reel. rota-
tion-in winding dirvection-and effcctive when- said
reel rotates in unwinding direetion-to reduce the
back-pressure- on said- motor -when- the-latter-is
acting as a pump; a controlling: valve movable
to- determine when said: valve- means- shall-be
effeetive; and pressure generating: means- other
than- said fluid moter-and driven when-said’ reel
is rotated in- unwinding- directiorn for subjecting
said-valve to a throwing pressure to move the
same- to render said valve means: effective a8
aforesaid,.

95: Tn combination; & winding reef adapted-to
hgve a power canductor wound therecn and' to
wind-in. the conductor or to have the conductor
drawn off therefram, a reservoir for & hydraulic
fluid, a pump having driving means, a motor-
pump device, a, driving connection between the
motor-pump. device: and" the’ reel, g connection
between_the reservpir and the pump, @ connec-
tion between the pump and the motor-pump de-
vice, a connechion between the motor-pump ae-
vice and the reservoir, means for releasing fluid
from. the connection between the pump and the
motor-pump, device to the reservoir. ingluding
means. for. releasing. fluid at. a relatively high
pressure, and. means. for. releasing. fluid, at a rel-
atively lower pressure, and means for preclud-
ing release ab said relatively lower pressure. while
the motor-pump. device. is. operating. as: a. moton
and for permitting such release. when the motor-
pump. device, is, ratated by said.reel, including: a
shifter, valve.and controlling. means for. the.po-
sition. of the.latter, providing forces: for moving
it iny opposite: directions. including.a pumy- coR~
nectedito-turn- with:theires] andidischarging finid
to actonsaidshiftenvalves.

26, In:combinsiion:, a: winding: reel adapted: to
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have a power conductor wound thereon and to
wind in the conductor or to have the conductor
drawn off therefrom, a reservoir for a hydrau-
lic fluid, a bump having driving means, a motor-
bump device, a driving connection between the
motor-pump device and the reel, a connection
between the reservoir and the pump, a con-
nection between the pump and the motor-
pump device, a connection between the motor-
bump device and the reservoir, means for re-
leasing fluid from the connection bhetween the
pump and the motor-pump device to the res-
ervoir including means for releasing fluid at a
relatively high pressure and means for releas-
ing fluid at g relatively lower pressure, and
means for precluding release at said relatively
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lower pressure while the motor-pump daevice is
operating as a motor and for permitting such re-
lease when the motor-pump device is rotated by
said reel, including g shifter valve and control-
ling means for the pbosition of the latter pro-
viding forces for moving it in opposite direc-
tions including a bump connected to turn with
the reel and resilient means biasing said shifter
valve in one direction.
RICHARD T. HAIR.
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