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CABLE REELING MECHANISM 
Charles F. Ball and Richard T. Hair, Franklin, 

Pa., assignors to Joy Manufacturing Company, 
a corporation of Massachusetts 

Application February 26, 1947, Serial No. 731,126 
(C. 242-90) 30 Claims. 

Our invention relates primarily to improve 
ments in cable reeling and paying out mecha 
nisms particularly adapted for use on mine ve 
hicles, and more particularly relates to a fluid 
motor drive and control apparatus for a cable 
reel on which there is wound the cable by which 
power is supplied to a self-propelled vehicle such 
as a 'shuttle car' or nine locomotive of the 
gathering type. 
In a preferred embodiment of the invention, the 

Sanne may comprise a Source of hydraulic fluid, 
a pump whose drive is independent of the pro 
pulsion of the vehicle with which the mechanism 
may be used, a motor-pump device operatively 
connected to a cable reel in Such manner that 
neither can turn without the turning of the 
other, and an automatic valve mechanism includ 
iing Valves respectively operative to determine the 
pressure imposed on the motor-pump device 
when the cable is being wound in and operative 
to determine the back pressure imposed on the 
motor-pump device when the cable is being un 
wound, and an automatic shifter valve controlled 
at least in part by the pressure built up by the 
motor-pump device When the Same is acting as a 
pump for shifting connections in such a manner 
that, whereas during winding in of the cable the 
relief device having the higher setting is in con 
trol, the relief device having the lower setting 
shall become operative when cable is to be pulled 
off of the reel, and the main pump discharge 
shall then be automatically relieved of substan 
tially all back pressure. Desirably, there may be 
included in the means for controlling the posi 
tion of the shifter valve mentioned, arrange 
inents operative to place in control of the pres 
Sure in the line between the pump and motor 
pump device, the pressure relief valve with the 
higher Setting, when the reel comes to a stop. 
An object of our invention is to provide an im 

proved reel driving and controlling apparatus. 
Another object of our invention is to provide an 
improved hydraulic reel driving and control 
imechanism having the characteristics herein 
above mentioned as desirable. A further object 
of our invention is to provide an improved reel 
driving and control mechanism providing differ 
ent pressures in the line between a pump and a 
motor-pump device in accordance with the direc 
tion of operation of the latter. Still another ob 
ject of our invention is to provide an improved 
reel driving and control apparatus including a 
plurality of pressure relief valves and a shifter 
valve hydraulically controlled for the purpose of 
rendering one or the other of said relief devices 
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effective to control the pressures in the line be 
tween the pump and motor-pump device. Yet a 
further object of our invention is to provide an 
improved reel driving and control apparatus in 
cluding a plurality of differently set relief devices 
and a shifter valve constructed and arranged to 
render one or the other of Said relief devices ef 
fective to control the pressures in a line between 
the pump and the motor-pump device dependent 
upon the direction of rotation of the latter, and 
also to provide an automatic institution of con 
trol of the relief device having the higher set 
ting promptly upon the coming to a stop of the 
motor-pump device following a period of opera 
tion as a pump. Other objects and advantages 
of the invention will hereinafter more fully ap 
pear. 

Referring to the drawings in which one illus 
trative embodiment which our invention may as 
Sunae is Shown: 

Fig. 1 is a diagrammatic view illustrating a 
form of fluid circuit and elements associated 
therewith arranged in accordance with our in 
vention for driving and controlling a motor-pump 
device operatively connected with a cable reel. 

Fig. 2 is an enlarged end view of the relief and 
control valve mechanism shown in Fig. 1, the 
view being taken from what might be called the 
top, if the parts shown in Fig. 1 be considered to 
have the same relationship in space as is indi 
cated on the first sheet of the drawings. 

Fig. 3 is a view of the relief and control valve 
mechanism of Fig. 2 viewed from the left hand 
side thereof with the mechanism in the position 
indicated in Fig. 1. 

Fig. 4 is an enlarged view of the relief and 
control valve mechanism, showing the same in 
the position indicated in Fig. 1. 

Fig. 5 is an enlarged sectional view on the 
plane of the section line 5-5 of Fig. 4. 

Fig. 6 is an enlarged sectional view on the plane 
of the line 6-6 of Fig. 3. 

Fig. 7 is a sectional view on the same plane and 
Scale as Fig. 5, With parts shown in different rel 
ative positions. 

Fig. 8 is a fragmentary section taken on the 
plane of the line 8-8 of Fig. 5. 

Figs. 9 and 10 are views similar to Fig. 1, but 
showing the relief and by-pass valve mecha 
nism in, as it were, developed or schematic views 
So that all the passages therethrough and ele 
ments thereof may be followed in their working operations. 
Referring now to the drawings, and first to 

Figs. 1, 9 and 10, it will be observed that a source 
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of hydraulic fluid is shown at , as, for example, 
a suitably disposed tank, receptacle or Sump, to 
contain the necessary quantity of hydraulic 
fluid. The source is connected by a suitable 
suction line 2 with a main pump 3, which is 
driven from any suitable source of power, not 
shown. The delivers, fluid under spres 

- is connected with a valve 
mechanism--a relief and shifter valve mecha 

54,547 
4. 

43 whose upper end in Fig. 5 contacts an abut 
ment plug 64 suitably packed at 45 to prevent 
leakage. A port 46 of relatively Small diameter 
at its lower end 47 extends from the chamber 42 
through the stop portion 4 of the valve 36. The 
stop portion of the valve is adapted to cooperate 
with as suitable abutment plug; 48. the annular chamber 2.26 communicates with 
the chamber 6 through a port or cored opening 

nism-5, which has a connection 6 with a motor-3,0350 (whether a bored port or a cored Opening de 
pump device 7 operatively connegted, asby-sa 
belts, with a cable reel 9 upon which a power 
supply cable O is wound. Let it there: be noted 
that while our invention is specifically-described 
with reference to a cable reel carrying an electric 
cable for supplying currentitoselectric; Inotggs, the 
same is not limited to such systems, but includes 
within its contemplation reels for flexible icon 
ductors for other operating media. The motor 
pump-device is connectedwith a conduits.Which 
“leads back-to-the-source : ...and a.relief line 3 
leads from the valve: mechanism; 5 to the; line; fl. 
-The-pump 3 is shown as of the intermeshing gear 
...type, as is also the motor-pump; device-7. The 
speeific details of the construction of the pump and raptor-pump-device and even the type...there 
-of-are not, essential to. Our invention, and Such devices are well-knewn-perse, and so they are not 
-hore-extensively illustrated. 
"The valve mechanism:5provides a chamber 8 
to which hydraulicifluidis delivered by the con 
2duita is. From this: chamber fluidi may be deliv 
ered throughs-a shifter valve: chamber ...bagk to 
stae; connection f3, leading to the SQurce, QriaS 
will shortly be described, to another chamber 8 
which is connected with the conduit 6 leading 

-to the motor-pump device 7 and Whigh Communi 
reates also with the shifter valve charaber 7, as 
later described. 3Desirably, the chambers: 6...and: 8 may be 
iformed in line with each other, as shown, in EigS. 
--5 and 7, and separated by a ported Septum: 2, 
'; which forms, as valve seat. 2A, withyhich: a-cheek 
valve 22:sis: adapted to scooperate; and against 

a which saidcheck...yal veiis; adapted normally: to be 
3:maintained by...aspiring:23, which at one end rests 
3 against the check...Valve; and at its; otherseadliests 
siupon a. plug 24 with which the conduit 6 is 
• threadedly; or otherwise islaitably conneeted. The 
structure of this check-valye:22-may-be:seen from 

:Fig. 3; and its will be noted that this valve has 
:as number of slots 25 in its periphery through 
Awhich fluid mayflow:from: the ghamber 6 to the 
chamber 8 when the valve 22 is unseated. 

s The shifter : valver receiving chamber in 
..cludes: five alarauliar: chambers,; each Spaced from 
the next adjacent chamber:by a ported partition. 

ing from the top in 

pending on, whether the valve casing is Inachined 
from the solid or cast). Similarly, the annular 

space;27, communigates as at 5f With the cham 
ber 6. Theeannular chamber 28 communicates 

is 5'-through-the-coraduit 3 with the conduit f f lead 
sing to the source... The annular chamber 29 communicates through a port or opening 52 with 
-a-chamber 53 in a relief valve casing 54 shown in 
the drawings as a separate element from the 

20-main body, of the valve-mechanism as a whole, 
-butobviously formable with...it as: a unit, if de 
sired. The annular space. 33. commnunicates 
through an opening 55 with the chamber, 8. 
s'Ehe annular chamber 28, also, communicates 25:through a portepening. 56 with a chamber. 57 
in another relief valve housing 58. The annular 
3-chamber 28 further communicates through an opening 59 with the chamber 60 in the relief valve 
: gasing 54. The annular; chamber.25 communi pening. 6 with a chamber-62 

Ilulit ill tiltiya Y ing 58. The-chamber 53 
is separated from the chamber. Baby, a ported 
valve-seat 64 with which, a spring pressed relief 
Yalves 65 is adapted to, cooperate. A Spring 66 

35 having a follower-67 adjustably loaded by an ad 
, justing screw, and nut mechanism 68 controls, the 
empression of the spring. 66, and, thus, deter 
mines the pressure at which the valve 65 will lift 

is from the seat. 64. A valve-seat 69 surrounding. a 
40, port 70 extending between the chambers, 57 and 
-62 is adapted to, cooperate. with a releif. valve.7 
pressed in a closing direction by a Spring i2. which 
rests against a follower-23 whose position may 
be adjusted by suitable screw and nut mecha 

45aisin-14. It will.be.noted, that when the valve -36 is in top position, it, does.not prevent.com 
nunication-between-the-chamber, f6, and the port . The normal compression of the spring 72 

emuch higher-than the normal compression 
e spring,66, when they are controlling valves eas subjected: to pressures tend 

- s. For example, it may 
50. of...th having equal ar: 

-ing...to unseat require a liquid-pressure of 300 p.s. i.inchamber 
62 to unseat valve while, for example, a pres 

55 sure of 100.p.s. i.; in chamber.53 will suffice 
to unseat valve,65. The pump.3 may be considered, for the purpose 
of-describing the mode, of, operation of the en 

Fig. 5, are numbered respectively 26, 27, 28, 29 bodiment of. our invention which has been ex and 3.36. A ported partition 3? separates the 60 plained above, to be driven continuously, while 
chambers 26 and 27. A ported partition;32 sepa- the vehicle is in use. Accordingly, it is taking.in 

: rates; the chambers 27, and 28. Similarly, ported 
partitions :33, and 38 respectiyely separate the 
chambers 28 and 29 and the chambers.29, and 30. 
iFEach of the ported; partitions has the port, there 

liquid from the source, through the condit 2 
and discharging it through the conduit?, into 
the-chamber 16, and the fluid so delivered to the 

65 chamber 16 must go somewhere. Obviously, 
through of the same size as each of thesothers, from what...has been said,...it may, at least.in part 
sand these:Several ports are coaxially-arranged so go.past, the check. Valve.22 and through the con that their surrounding walls, provide guidance for duit 6 and into the motor pump device and a two-spooled shifter valve 36, comprising an up- drive.the latter in a direction to effect winding 
sper, hollow spool. 37 and a lower spool 38, a con- 70 in of the cable, 10, and then pass, back to the necting portion 39 of reduced cross-section whose source through the conduit if the cable can 
presence results in the provision of an annular ifluid-conducting, groove,40,and-a-stop, projection 
41. The spool. 37, as indicated, has a recessor 
chamber 42 therein into which extends a spring 

be reeled.in. Because, the, rate of winding in of 
the cable will be controlled by the rate, at which 
the vehicle moves, in the direction in, which the 

75 cable extends, it will be evident that all of the 
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liquid pumped by the pump 3 cannot pass 
through the motor-pump device i, under ordi 
nary circumstances, at least, and accordingly 
provision is made for the return of the exceSS 
liquid discharged by the pump 3 to the line 
through the connection f3. As considerable 
power must be exerted by the motor-pump device 
to effect Winding in of the cable at the desired 

maximum rate, the excess fluid must not be 
allowed to pass through the connection 3 So 
readily that the necessary pressure will not be 
maintained in the supply connection 6 to the 
motor-pump device l. Accordingly, as above in 
dicated, the compression of the spring 72 which 
controls the relief valve 7 will be made sufficient 
to compel the desired pressure to be maintained 
in the chamber 6 and in the conduit 6. For ex 
ample, a pressure of 300 p. S. i. may be main 
tained in the fluid supply connections to the mo 
tor-pump device by the appropriate setting of 
the spring 2. It will be noted that from the 
chamber 6 the port 5) opens into the annular 
chamber 26 and that the shifter Valve 36 can 
never shut off communication through the 
chamber 26 between the port 5) and the port 6, 
and accordingly that Whenever the pressure in 
the port, ) is high enough to unseat the relief 
valve fluid may pass into the chamber 57 and 
through the port 56, and, referring to Figs. 6 and 
7, through the chamber 28 to the conduit 3 and 3 
so back to the source by Way of the conduit . 
In Figs. 9 and 10, because of the desirability of 
avoiding overlapping ports, the connection of 
the conduit 3 with the chamber 28 is shown as 
made via, a portion of the port 56 instead of 
opening into the chamber 28 Separately from the 
port 56 and at right angles to the communication 
of that port with the chamber 28. Fig. 10, sub 
ject to the understanding just expressed, may be 
considered to show the normal position of the 
parts during the operation of the motor-pump 
device in a direction to effect winding in of the 
cable 3; in other words, the mode of operation 
which occurs when the vehicle is moving in a di 
rection to shorten the free length of the cable. 
It will be observed that the shifter valve 36 occu 
pies at this time the position shown in Figs 5, 6 
and 10, being so held by reason of the fact that 
the hydraulic pressure on its lower end is less 
than the hydraulic pressure on its upper end by 
the amount occasioned by the presence of the 
Spring 23 and that, moreover, the spring 43 oper 
ates to hold the shifter valve 36 in the position 
ninentioned. 
Let it now be supposed that the vehicle is 

brought to a stop. This will mean that the no 
tor-pump device Will no longer drive the reel 
to Wind in the cable, but nothing Will occur in the 
controlling apparatus which will result in a 
movement of this shifter valve 36 to reduce the 
preSSure imposed on the motor-pump device , 
and So the cable tension will be maintained un 
diminished when the vehicle is at a standstill. 
Suppose now that the vehicle is caused to move 

in a direction which will necessitate the unwind 
ing of the cable from the reel in order for such 
motion to take place. The motor-pump device 
7 will then be driven in the opposite direction, 
and initially against the full pressure maintained 
by the setting of the relief valve device . How 
ever, the instant that the motor-pump device 
commences to draw fluid from the source 
through the conduit if and to discharge into 
the conduit 6, the valve 22 will seat, and the only 
passage for flow of the fluid which can be estab 
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lished will be one opened by upward movement of 
the shifter valve 36 to the position shown in Figs. 
7 and 9; and, because the pressure which will be 
built up momentarily may be in excess of the 
pressure imposed by the pump 3, which cannot 
exceed 300 p.s. i., or whatever other selected pres 
Sure may be fixed by the relief valve mechanism 
l, the valve 36 Will move upward to the position 
mentioned. When this occurs the fluid pumped 
by the main pump 3 will pass from the chamber 
6 through the port 5 into the chamber 2, 

through the groove between the spools of the 
shifter valve into the chamber 28, and freely 
through the conduits 3 and back to the 
Source. Note that the back pressure on the main 
pump 3 has been completely removed except for 
Such preSSure as friction of the liquid in the pas 
SageS may involve. UpWard movement of the 
shifter Valve 36 will also open a passage from the 
chamber 30 to the chamber 29, and, When the 
valve 55 is unseated, through the chamber 6 and 
port 59 to the groove 28 and through the latter 
and by Way of the conduits 3 and back to the 
Source. The valve 65 is unseated at a much 

5 lower pressure, as above indicated, than the valve 
f, Say, at a pressure of 100 p.s. i. in the cham 

ber 53, and accordingly the tension on the cable 
is will be substantially reduced and the reel may 
be turned backwards, driving the motor-pump 
device as a pump, with a much lower pressure 
in the line 6 than during the operation of the no 
tor-pup device as a motor. 
Now let it be assumed that the vehicle stops. 

The motor-pump device no longer acts as a pump 
and no longer delivers fluid through the conduit 
6. The passage 46, 47 permits equalization of 
preSSures at the Opposite ends of the shifter 
valve 35 practically immediately, and the spring 
43 forces the shifter valve back to the position 
Shown in Figs. 5, 6 and 10. This interrupts com 
munication between the passages 52 and 55 and 
between the chamber 6 and the conduit 3. Ac 
COrdingly the pressure of the fluid in the supply 
line 6 and chamber 6 will build up to the value 
at which the relief valve will be unseated. 
Therefore it will be evident that when the vehicle 
comes to a stop conditions will automatically re 
Sult which will cause the motor-pump 7 to be sub 
jected to the higher pressure necessary for most 
efficient winding in operations when the vehicle 
COInnences to move in the direction where Wind 
ing in of the cable is needed. Indeed the cable 
tension will be immediately increased. 
From the foregoing description, it will be 

evident that we have provided an improved reel 
Operating and controlling mechanism, one in 
which when reeling in is necessary, a relatively 
high pressure will be imposed on the reel driving 
motor (motor-pump device), one in which when 
the rotation of the reel causes the driving of the 
then pump-function-performing motor-pump de 
vice, there will be a very substantial reduction in 
the pressure against which the motor-pump die 
Vice has to pump fluid, and there will be, more 
Over, a complete relief of the pressure against 
Which the main pump delivers. Moreover, there 
will be an automatic building up of the discharge 
preSSure of the main pump to the higher value 
Suited for Winding in purposes whenever the 
vehicle comes to a standstill. The mechanism is 
Simple, compact, not subject to serious possibility 
of derangement and involves a minimum number 
of Cooperating elements, and it is entirely auto 
matic in its operation. Moreover, it will be evi 
dent that We have provided an improved auto 
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*matic-control valve mechanism in which a shift 
ser-valve, automatically controlled places idiffer 
- sently set-reliefs: valves incohtrol of the critical 
pressure in-accordance with different operations 
'-of-the apparatus controlled-and-is-adapted: au 
...tomatically, to provides a free discharge for the 

* normal-operating fluid when it is not being used 
for motor actuation, thereby reducing power and 
avoiding excessive heating. This fornias the sub 
iject matter of ours application Serial No. 275,694, 
filed March 10, 1952, which -application is: a con 
'tinuation of our divisional application Serial No. 
80,374, filed March-9-1949, and new forfeited. 

While'...there is in this, application specifically 
described one form which the invention may as 
-sume in practice, it will be understood that this 
form of the same is shown for purposes of fil 

: lustration and that the 'invention may be modi 
fied and serinbd died in various otherforms: With 

3 out departing from its Spirit or the scope of the 
... appeiicledelains. 

What we claim as new arid desire to secure" by 
Fetters Patentis: 

1. En 'a cable' reeling smechanism adapted' to 
Supply' power, to a moving vehicle;-a (winding reel 
S-adapted to have a i-cable wound thereon, a fluid 
2 motor for driving said reel in a direction to Wind 
:cable thereon, a fluid pump,' and a pressure line 
3 connecting said pump-to said notor-said motor 
being: rotatable by saida winding reel-as a pump 
when cableiris, pulled 'diff of the reel, means for 
imposing on Said mbtor when it is driven as a 
'pump a back pressere, substantial; but substan 
3 tially lewers than the pressure applied by said 
i pump to its when iti is acting-as-a--motor:} and 
driving 4 said: reel, and automatically roperative 
means for substantially completely relieving the 
back pressure. Onísaid pumps whenissaid motor is 

.-acting as-a?-pump. 
2. In a 'cablel reeling imechanism adapted to 

3 Supply: power to:anneving vehicle; a Winding reel 
:i-adapted to have-rai-cable woundi thereon, a fluid 
: notor for driving said feelin a direction...to wind 
i-cable: thereon, affitid: punap, and-a-pressureiline 
:*COrknecting said pump :to said Emotor, said motor. 
libeing rotatable by: said: Winding reely as a pump 
when cable is Éplied off Óf the reel, means for 
imposing On:Said'mbtors, when it is driven as a 
ipunapia, back-pressure lower-than the pressure 
i-applied by said pump to it when it is acting as a . 
.inotor-and-driving. Saidi reel, and automatically 
...Operative means for-controlling said last means 
controlled by the fluid.ciischarged by: said motor 

* When acting-asia; pimp. 
3. Tnsas' cable-reeling. mechanism adapted to . 

- Supply, power to a mewing-vehicle, a wiriding-reel 
3-adapted to have a cable wound thereon, a fuid 
notor for driving said reelina, direction to wind 
cable thereon, a fitaidpump, and a pressure line 

- Connecting said pump to Said'motor, said notor; 
being rotatable by said wiriding freel-as-a-pump 
when cable is: pilled off of: the reel, and means 

: controlled by fluid discharged 3 by said, inster 
when the lattarisis--actiíag?tasia's purp for's auto 
'anatically imposing, when said: 'vehicle is moving: 
in a direction to require the pulling of €able off 
the reel and Saidiimotor -iss being driven as a 

: pump: (a) On Said: notoria back pressure:-which 
-is appropriate to cable tanwinding and which is 
riuch lower than the pressure 3 at which said 

- pupip'Supplies fluid-to-said: notor...during. cable 
Winding, and (b) “on's said ptariapia, ; iiiuch ‘ioWei' 
'-back pressure than the back pressure then-im 
posed on said motor. 

4. Tina cable reeling' mechanism' adapted to 

2supply poweritoka.moving:vehicle.aarwinding reel 
"-adapted to have a cable Wound upon it, sa:motor 
: pump device-operable as amotor:to drive-, said 
*reelin: a? direction to wind cable; thereonia:fluid 

5 pump, a pressure:hine. Connecting Saidpump to 
i:said, motor-pumptidevice, saids motor-pump, de 
is vice being rotatable by said Winding reel:to:cause 
cithe: same to operate... as: a pump: When? Cable is 
3 pulled off. Of the reel, and means' for imposilag 

- 10: son: said:motors-pump device a predetermined Sup 
::ply pressure. 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 movable to. Cdifferent; positions to; effect 
5 said changes in pressure and:;actuated by fluid 
idischarged by said:motor-pump, device. When the 
latter is driven by the reel. 
3:5. In a cable."reeling. mechanism; adapted to 

supply power...to a moving vehicle, a windirag reel 
20: adapted to have a cable Wound upon it, a motor 

jipumpi 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 

*k said motor-pump device, Said motor-pump, device 
25 being rotatable, by. Said. Winding reel to cause the 

i: same to operate.a.S. a pump. When cable, is pulled 
'off of the reel, and: means for imposing. On Said 
.5motor-pump device a predetermined:supply pres 
sures when it is operating...as a motoland: a lower 

30:back pressure when it is being driven by the reel 
and acting as: a pump, including a valve, element 
imovable 2:to different positions to effect. Said 
&changes in preSSure, and having Oppositely fac 
::ing areas thereon for: fluid preSSure to act upon, 

35 and means for. Subjecting Said oppositely facing 
i-areas...to fluid discharged... respectively...by Said 
punp, and by said notor; pump device, when...the 
ilatter is acting as a pump. 
36. in a cable reeling mechanism adapted to 

is 40-supply. pewer to a noving vehicle, -a, Winding reel 
adapted to have a cable wound upon it, a motor 
'pump device operable as a motor to drive; said 
reelin a direction to Wind cable thereon, sailfiuid 
pump, a preSSure-line. Connecting: Saidpump to 

45°-Said motor-pump device, said: motor pump :de 
- Vice being rotatable by Said Winding reel to:cause 
the same to '-operate as: a pump. when cable, is 
pulled...off-of-the reel, means for imposing on said 

"...motor-pump device a predetermined supply pres 
50 (Sure when it is operating-as-a notorland allower 

-back pressure when it is being driven by the reel 
trand-acting as a pump, including a valve'element 
movable to different positions to effect said 
changes in pressure and actuated 3 by 23?luid 

55 pumped by said motor-pump device when the lat 
: iter is driven by the reel, and means also includ 
singi said: valve: element.for substantially, wholly 
relieving the back pressure imposed on said fluid 
pump when cable is being pulled off of the reel. 

60 7. In combination, a winding reel having a ca 
ble thereon adapted to be" Wound in or payed off, 
a motor COInected to said reel to drive.the latter 
to Wiiid in the cable. When Supplied with operating 
medium and to be driven backwards by the reel 
when cable is pulled-off of the reel, means...for 

. Supplying, operating medium to said motor - to 
drive.the same, to effect winding-in-of-said, cable, 

- Said, Operating: Inedium-supply: means including 
ra, device; movable to reduce: the force required 
lito drive the motor:backwards: as:compared with 
the force exerted by: the motor when driving the 
reel, and means for Subjecting-a surface ion: said 
;device to an 'operating pressure provided by the 

75' Operating medium discharged by said motor 
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When the same is driven backwards, to effect . 
movement thereof. 

8. In combination, a winding reel having a ca 
ble thereon adapted to be wound in or payed off, 
a motor connected to said reel to drive the latter 
to wind in the cable when supplied with operating 
medium and to be driven backwards by the reel 
When cable is pulled off of the reel, means for 
Supplying operating medium to said motor to 
drive the same to effect winding in of said cable, 
Said Operating in edium 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 means for subjecting opposed surfaces on 
Said device respectively to operating medium de 
livered by said means for supplying operating 
medium at the delivery pressure thereof and to 
fluid discharged by said motor when the latter 
is driven backwards, to control movements 
thereof. 

9. In combination, a winding reel adapted to 
be mounted upon a vehicle for movement there 
With and having a cable thereon adapted to be 
attached to a fixed point and to be wound in or 
payed off as the vehicle moves towards or away 
from Such fixed point, a fluid motor-pump device 
connected to said reel to drive the latter to Wind 
in the cable when supplied with operating fluid 
under pressure and to be driven by the reel and 
then to act as a pump when cable is pulled off 
of the reel due to movement of the reel away from 
Such fixed point, pump means for Supplying op 
erating fluid under pressure to said motor-pump 
device to drive the same to effect Winding in of 
Said cable, a receptacle for fluid from which said 
pump can draw fluid and to which said motor 
pump device can exhaust fluid when acting as 
a motor, a by-pass for fluid pumped by said pump 
and not passing through said motor-pump device, 
means for imposing on Said pump a predeter 
mined back pressure when said motor-pump de 
vice is Operating as a motor, and means operated 
by fluid discharged by said motor-pump device 
When Operating as a pump for then reducing the 
back pressure on the pump. 

10. In combination, a winding reel mounted 
upon a vehicle for movement therewith and 
adapted to have a cable wound thereon and to 
Wind in Said cable or to have the same drawn 
off of Said reel depending upon the direction of 
vehicle movement, a motor-pump device con 
nected to Said reel to drive the latter to effect 
winding of said cable and to be driven by Said 
reel as cable is pulled off of the latter, a source 
of hydraulic fluid, a pump connected to said 
Source to draw fluid therefrom and to Supply fluid 
to drive said motor-pump device as a motor to 
effect reel drive, a one-way connection for the 
flow of fluid from said pump to said motor-pump 
device, means for conducting fluid after it has 
done work in said motor-pump device back to 
said Source, a relief connection between said one 
way connection and said source having a relief 
valve therein set to Open upon the attainment 
of a relatively high pressure in said One-Way con 
nection, another relief connection arranged be 
tween said one-way connection and said source 
and having a relief valve therein. Set to Open upon 
Subjection to a relatively lower pressure, and 
means for preventing flow from said one-way 
connection to Said Second relief connection. When 
Said notor-pump device is driving said reel. 

11. In combination, a winding reel mounted 
upon a vehicle for movement therewith and 
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10 
adapted to have a cable wound thereon and to 
Wind in said cable or to have the same drawn off of 
Said reel depending upon the direction of ve 
hicle movement, a motor-pump device connected 
to Said reel to drive the latter to effect winding of 
Said cable and to be driven by said reel as cable 
is pulled off of the latter, a source of hydraulic 
fluid, a pump connected to said source to draw 
fluid therefron and to supply fluid to drive said 
notor-pump device as a motor to effect reel drive, 
a. One-Way connection for the flow of fluid from 
Said puring to Said notor-pump device, means for 
conducting fluid after it has done work in said 
Iinotor-pump device back to said source, a relief 
connection between said one-way connection and 
said Source having a relief valve therein set to 
open upon the attainment of a relatively high 
pressure in Said one-way connection, another re 
lief connection arranged between said. One-Way 
connection and Said Source and having a relief 
valve therein set to open upon subjection to a 
relatively lower pressure, and means for pre 
venting flow from said one-Way connection to 
said second relief connection when said motor 
pump device is driving said reel including a valve 
device movable by pressure built up by Said 
motor-pump device when the same is acting as a 
puing. 

12. In combination, a winding reel mounted 
upon a vehicle for movement therewith and 
adapted to have a cable wound thereon and to 
Wind in said cable or to have the same drawn off 
of said reel depending upon the direction of ve 
hicle movement, a motor-pump device connected 
to said reel to drive the latter to effect Winding 
of said cable and to be driven by said reel as cable 
is pulled off of the latter, a source of hydraulic 
fluid, a pump connected to said source to draw 
fluid therefrom and to supply fluid to drive said 
motor-pump device as a motor to effect reel drive, 
a one-way connection for the flow of fluid from 
said pump to said motor-pump device, said one 
way connection having a check valve therein for 
limiting the flow therethrough to but one direc 
tion, means for conducting fluid after it has done 
work in said motor-pump device back to said 
source, a relief connection between said one-way 
connection and said source having a relief valve 
therein set to open upon the attainment of a 
relatively high press11re in said one-way connec 
tion, another relief connection arranged be 
tween said one-way connection and Said source 
and having a relief valve therein set to Oren upon 
subjection to a relatively lower pressure, and 
means for preventing flow from said one-way 
connection to said second relief connection when 
said motor-pump device is driving said reel in 
cluding a valve device having oppositely facing 
areas in continuous communication with said 
one-way connection at opposite sides of the check 
valve therein. 

13. In combination, a winding reel mounted 
upon a vehicle for movement therewith and 
adapted to have a cable wound thereon and to 
wind in said cable or to have the same drawn off 
of said reel depending upon the direction of ve 
hicle movement, a motor-pump device connected 
to said reel to drive the latter to effect winding of 
said cable and to be driven by said reel as cable 
is pulled off of the latter, a source of hydraulic 
fluid, a pump connected to said Source to draw 
fluid therefrom and to supply fluid to drive Said 
motor-pump device as a motor to effect reel drive, 
and means for automatically respectively con 
necting the discharge of said pump freely to Said 
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source and imposing on said motor-pump device 
a back pressure independent of the free-discharge 
of said pump, whenever said-reel is unwinding. 

14.-In-combination, a winding "reel-mounted: 
upon- a vehicle for movement therewith-and- 5 
adapted to have - a cable wound thereon and to: 
wind in-said cable or to have the same drawn off 
of said reel-depending upon the -direction of ve 
hicle movement, a motor-pump 'device connected 
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reelas cable is pulled off of the latter, a Source: 
of hydraulic fluid, a pump connected to said: 
source-to-draw fitidstherefrom and to Supply fluid 
to drive said.metor-pump device as a motor to:* 

s: effect reel drive, a fifst: conduit, to which first is 
conduit saidpumps discharges, a second conduit, 
said second conduit connected to "Said motor- - 
pump, device and alternatively operative to Con-- 
duiet fitidireceived from said first conduit to said: 

to said reel-to-drive the latter to effect Winding: 10 motor-pump device to drive the latter as a motor. 
of said cable and to be driven by said reel as cable'; 
is pulled-off of the latter, a source of hydraulic 
fitiid, a -pump connected to said source to draw: 
fitid-therefrom and to supply fluid to drive said 

and to serve as a discharge'line from Said motor- - 
pump 7 device whenr-the-latter is driven by Said 
reeland acts as a pump," as conduit connecting. 
said motor-pump device twith said source and i 

motor-pump-devicer as a motor-to-effect-reel-5 alternatively serving-as-san't exhaust line - when it. 
drive, and means for -automatically connecting 
the discharge of Said pimp freely to said source : 
and in posing on 'Said-motor-pump device a Sub 
stantiah-back -pressures independent of the free - 

said motor-pump device drives said "reel and at . 
least in part as a suction lirie when said motor-'- 
pump device is driven by said reel, a conduit con-i- 
neeting said-first and second iconduits, conduit 3. 

discharge of said pump whenever said reel-drives 20-means for connecting said first conduit to saidi 
said notor-pump device-as-a-pump. i 

15. Iri connoiriation; a winding reel mounted i 
upon - a - vehicle i.for movement therewith: and 
adapted to have - a cable wound thereoni'and-to 

source having a relief valve therein set at a relia. . 
tively high relief pressure, conduit means for Con 
necting said: first iconduit to said: 'Source having 
between its seads-a-valve's shiftable to open: and 

windiri said cable or to have the same drawn off 25: close-the same, and conduit means for 'connects, 
of said reel depending upon the direction of vet 
hicle rovement, a metor-pump device connected 
to said reel to drive the latter to effect winding: 
of said cable-and-to-be-driven by said reels as 

inig said second conduititgs said: source: having a . 
reliefs valve thereiri: Setiata, relatively low relief 
pressure, 

18. Inis combination, a 3-wiriding reel mounted . 
cable is nulled off of the latter, a source of hy-, 30 upon a vehicle for."movement... therewith , and 
draulic fltiid, a pump connected to said:Source to 
draw fliid therefrom; and to supply fluid to drive 
said motor-pump-device as a motor. to-effect reelt 
drive, and means governed by the pressure built 

adapted: to have a cable wound thereon and to 
Winidiiny said:icable or to: have the same drawn. 
off of: said: reel depending upon the direction of : 
vehicle movement, as motorspump : device cons. 

up by the operation of said motor-pump device as 33 nected to said reel to drive the latter to effect 
a pump for automatically connecting the 'dis. 
charge of Saidpump freely to said source and im: 
posing on said motor-pump' device a back pres 
sure higher-than the then discharge pressure of: 

wiridifig of said cable and to be: driven by Said” 
reek as cable is pulled off of the latter, a Source 
ofs: hydraulic fluid, a pump. connected to Said: 
source to draw fittiditherefrom and to Supply fluid. 

Saidpump, whenever said reelitirives said hotors' 407 to drive said motor-pump device as a motor to: 
pump device as a pump. . 

16. In combination;" a 4-wiriding reel mounted: 
upon -a, - vehicle for nevement thereWith" and 
adapted to have a 'cable wound thereon and to. 

effect reel drive; a first coriduit, to which first. 
conduiitiisaidpump' discharges, a 'Second conduit, 
said 'second-sconduit connected to, Said motor 
pump, device and alternatively operative to cons, 

Wind Said cable or to have the same drawn; off of 45 duct fluid received from said first conduit to Said. 
said "reel depending upon the direction of vehicle 
movement, a motor-pump *device; connected to, 
said reel to drive the latter, to effect winding; of 
said 'cable and to be driven by said freelas cable 

motor-pump device to drive the latter as a moto. 
and to serve as a discharge line from Said (motor 
pump device when the latter is driven by said reel: 
and acts as a pump; a conduit connecting Said: 

is pulled off of the latter; a source of hydraulic 50 motorsprimp, device? with said (source and alter 
fluid, a pump connected to said: source to draw: 
fluid therefrom and to supply fluid at a reiatively. 
high pressure to drive said hotojr-pump device as 
a motor to effect freel drive, and means, auto-, 
matically operative whenever said reel drives said 
motor-pump device as a pump, andlinicluding 
a valve governed by pressure changes produced 
as said motor-pump device shifts from operation 
as a motor to operation as a pump; automatically 
interrupting the connections through which the 
pump supplies fluid to the motor-pump device 
to cause the latter-to-effect reel-drive, and estab 
lishing a connection to said Source for the dis 
charge, against a back pressure lower than Said 
relatively high pressure and appropriate to cable 
unwinding, of fluid ther-pumped by said motors 
pump device. 

17. In combination, a windirig reel-mounted 
upon...a vehicle for movement therewith and 

natively serving as an exhaust line i when said: 
motor-pump device-drives said reek: and at least 
in part as a suction line whensSaid notor-pump. 
is driven by 'said:reek; a conduit::c0nnnecting Said 

55 first and second conduitSandiha Ving a Valve a SSO-E. 
ciated...', therewith for: preventing flow,' there: 
throughifrom the second-conduit.to the first, cont. 
duiti means for connecting gSaid first conduit to. 
said source havinig a relief::valve therein: Setata: 

60 relatively high relief pressure; conduit, means for 
connecting said: first conduit to SaidSource have 
ing between its ends a valve shiftable to openi and 
close the same, and conduit mea as for Connect-, 
ing said second conduitito: Saidi Source: having a 

65 relief valve thereinset:at a relatively low relief 
pressure;- 
19: In combination: a winding reeli mounted 

upon: as vehicle for movement therewith and 
adapted to have a cable: Wound thereon and to 

adapted to have a cable wound thereon and to 70 winid inii said:cable or to ?have the same drawn 
wind in Said cable or to have thie Same drawal 
off of said reel depending upon the direction of 
vehicle movement, a motor-pump. devices cons 
nected to said reel to drive the latter to effect 

off of said: reel depending upon the direction of 
vehicle movement;i, a motor pump;. deVice-con 
nected to said reel to drive athe latter to effect 
windings of said cable fandiito be driven by Said 

winding of said cable and to be driven by said 75 reel as cable is pulled "off of the latter, a Source 
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of hydraulic fluid, a pump connected to Said 
source to draw fluid therefrom and to supply fluid 
to drive Said motor-pump device as a motor to 
effect reel drive, a first conduit, to which first 
conduit said pump discharges, a second conduit, 
said second conduit connected to said motor 
pump device and alternatively operative to con 
duct fluid received from Said first conduit to Said 
motor-pump device to drive the latter as a motor 
and to serve as a discharge line from said motor 
pump device when the latter is driven by said 
reel and acts as a pump, a conduit connecting Said 
motor-pump device with Said source and alter 
natively serving as an exhaust line when Said mo 
tor-pump device drives said reel and at least in 
part as a suction line when said notor-pump de 
vice is driven by said real, a conduit connecting 
said first and second conduits, conduit means for 
connecting said first contiuit to said Source hay 
ing a relief valve therein set at a relatively high 
relief pressure, conduit means for connecting said 
first conduit to said Source having between its 
ends a valve shiftable to open and close the same, 
and conduit means for connecting Said Second 
conduit to said source having a relief valve there 
in set at a relatively low relief pressure and also 
controlled by said shiftable valve. 

20. In combination, a winding reel mounted 
upon a vehicle for movement there with and 
adapted to have a cable wound thereon and to 
wind in Said cable or to have the same drawn off 
of said reel depending upon the direction of ve 
hicle movement, a motor-punap device connected 
to said reel to drive the latter to effect winding 
of Said cable and to be driven by said reel as 
cable is pulled off of the latter, a Source of hy 
draulic fluid, a pump connected to said source to 
draw fluid therefrom and to supply fluid to drive 
Said notor-pump device as a motor to effect ree 
drive, a first conduit, to which first conduit said 
pump discharges, a second conduit, said second 
Conduit connected to Said notor-pump device 
and alternatively operative to conduct, fluid re 
ceived from said first conduit to said notor-pump 
device to drive the latter as a motor and to serve 
as a discharge line from said notor-pump device 
When the latter is driven by Said reel and acts as 
a pump, a conduit connecting said motor-pump 
device with said source and alternatively Serv 
ing as an exhaust line when said motor-pump 
device drives said reel and at least in part as a 
Suction line when said notor-pump device is 
driven by said reel, a conduit connecting said first 
and Second Conduits and having a valve associ 
ated therewith for preventing flow therethrough 
from the Second conduit to the first, conduit 
means for connecting said first conduit to said 
Source having a relief valve therein set at a rela 
tively high relief pressure, conduit means for 
connecting Said first conduit to said source hav 
ing between its ends a valve shiftable to open 
and close the same, and conduit means for con 
necting Said Second conduit to said source hav 
ing a relief valve therein set at a relatively low 
relief pressure and also controlled by said shift 
able valve. 

21. In combination, a winding reel mounted 
upon a vehicle for movement theireWith and 
adapted to have a cable wound thereon and to 
Wind in Said cable or to have the same drawn 
off of Said reel depending upon the direction of 
vehicle movement, a motor-pump device con 
nected to Said reel to drive the latter to effect 
Winding of Said cable and to be driven by said 
reel as cable is pulled off of the latter, a source 
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of hydraulic fluid, a pump connected to said 
source to draw fluid therefrom and to Supply 
fluid to drive said motor-pump device as a motor 
to effect reel drive, a first conduit, to which first 
conduit said pump discharges, a second conduit, 
said second conduit connected to said motor 
pump device and alternatively operative to con 
duct fluid received from said first conduit to said 
notor-pump device to drive the latter as a motor 
and to serve as a discharge line from said motor 
punip device when the latter is driven by said 
reel and acts as a pump, a conduit connecting 
Said notor-pump device with said source and 
alternatively serving as an exhaust line when 
Said (inotor-pump device drives said reel and at 
least in part as a suction line when said motor 
purp device is driven by said reel, a conduit 
connecting Said first and Second conduits and 
having a valve associated therewith for prevent 
ing flow therethrough from the second conduit to 
the first, conduit means for connecting said first 
conduit to said source having a relief valve there 
in Set at a relatively high relief pressure, conduit 
means for Connecting said first conduit to said 
Source having between its ends a valve shiftable 
to open and close the same, and conduit means 
for connecting said second conduit to said source 
having a relief valve therein set at a relatively 
low relief pressure and also controlled by said 
shiftable valve, said shiftable valve having op 
positely facing surfaces continuously connected 
in communication, one with said first conduit, 
and the other with said second conduit. 

22. In combination, a winding reel mounted 
upon a vehicle for movement therewith and 
adapted to have a cable wound thereon and to 
Wind in said cable or to have the same drawn 
off of said reel depending upon the direction of 
vehicle movement, a motor-pump device con 
nected to said reel to drive the latter to effect 
winding of said cable and to be driven by said 
reel as cable is pulled off of the latter, a source 
of hydraulic fluid, a pump connected to said 
Source to draw fluid therefrom and to supply 
fluid to drive said motor-pump device as a motor 
to effect reel drive, a first conduit, to which first 
Conduit Said pump discharges, a second conduit, 
Said Second conduit connected to said motor 
pump device and alternatively operative to con 
duct fluid received from said first conduit to said 
Inotor-pump device to drive the latter as a motor 
and to serve as a discharge line from said motor 
pump device when the latter is driven by said 
reel and actS as a pump, a conduit connecting 
Said motor-pump device with said source and al 
ternatively Serving as an exhaust line when said 
motor-pump device drives said reel and at least 
in part as a suction line when said motor-pump 
device is driven by said reel, a conduit connect 
ing Said first and second conduits and having a 
valve associated therewith for preventing flow 
therethrough from the second conduit to the 
first, conduit means for connecting said first con 
duit to Said Source having a relief valve therein 
Set at a relatively high relief pressure, conduit 
means for connecting said first conduit to said 
Source having between its ends a valve shiftable 
to open and close the same, and conduit means 
for connecting said second conduit to said source 
having a relief valve therein set at a relatively 
low relief pressure and also controlled by said 
shiftable valve, said shiftable valve having op 
positely facing surfaces continuously connected 
in communication, one with said first conduit, 
and the other with said second conduit and hay 
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ing associated therewith means for providing. a 
restricted communication between said Surfaces 
and a spring for biasing said valve in the direc 
tion in Which the surface subjected to the preS 
Sure in said second conduit faces. 

23. In 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, . 
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 motor-pump device, a connection between 
the motor-pump device and the reservoir, means 
for releasing fitid from the connection between . 
the pump and the motor-pump device to the res 
ervoir including. means for releasing filuid at a 
relatively high-pressure and means for releasing. 
fluid at a relatively lower pressure each including. 
a yieldably loaded relief, valve, and means con 
trolled by fluid pumped by said motor-pump de 
vice for precluding release through the Second 
mentioned fiuid releasing means while the notor 
pump device is operating as a motoi" and for ren 
dering said Second mentioned fluid releasing 
means operative when said notor-pump device is. 
Operated as a pump. 

24. In.combination, a winding reel adapted to: 
have a cable wound thereon and to wind in the 
cable or to have the cabie drawn oif therefron, 
a reservoir for a hydraulic fluid, a purp hav 
ing driving means, a motor-pump device, a driv 
ing connection between the notor-pump device 
and the reel, a connection between the reservoir 
and the pump, a connection between the punp 
and the notor-pump device, a connecticin be 
tween the motor-pump device and the reservoir, 
In eans for releasing fuid 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 a relatively lower pressure 
each including a yieldably loaded relief valve, 
means for precluding release through the sec 
ond mentioned filuid releasing means While the 
motor-pump device is operating as a motor and 
for rendering said second mentioned fluid re 
leasing means "Operative When Said notor-pump 
device is operated as a pump, and means. for con 
necting pump discharge freely to Said reservoir 
While Connlanication thereof. With Said Second 
mentioned fluid releasing rneans is precluded." 

25. In a reel driving and controlling appara 
tus, in Combination, a Source of hydraulic fluid, 
a punip having means for driving it continuous 
ly during the use of Said apparatus, a motor-pump. 
device having a connection alternatively serving 
as a Supply and as a discharge connection, a 
cable reel, operative connections between said 
motor-pump device and cable reel. Such that 
neither can rotate without the rotation of the 
other, and an automatic Valve mechanism in 
cluding relief devices respectively having higher 
and lower settings and respectively, operative to 
determine the pressure imposed on the motor 
pump device at Said connection when the cable 
is being Wound in and operative to determine the 
back pressure imposed on the motor-pump de 
Vice at Said connection when the cable is be-, 
ing payed out, an automatic shifter valve, and 
means for Subjecting said shifter valve to the 
preSSure built up by the motor-pump device at 
Said connection" when said motor-pump device 
is acting as a pump, for shifting the position of 
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said valve to transfer control of the pressure ex 
isting at said connection from the relief device 
having the higher setting to the relief device 
having the lower setting, when' cable is pulled 
off of the reel. 

26. In combination, a winding reel mounted 
upon a vehicle for movement therewith and 
adapted to have a cable wound thereon and to 
wind in said cable or to have the same drawn off 
of said reel depending upon the direction of vehi 
cle movement, a motor-pump device “connected 
to said reel to drive the latter to effect winding 
of said cable and to be driven by said reel as 
cable is pulled off of the latter, a Source of hy-r 
draulic fluid, a pump connected to said source to : 
draw fluid therefrom and to supply fluid for drives 
ing said motor-pump device as a motor to effect: 
reel drive, conduit means including a discharge 
connection from saidpump, a connection for 
the flow of fluid from said pump discharge con 
nection to said motor-pump - device and a cons - 
nection for conducting fluid after it has done. 
work in said notor-pump device back-to-' said, 
Source, a relief connection from said pump dis 
charge connection back to said source having 
a relief valve therein set to open upon the at-i- 
tainment of a pressure in said pump dischargei 
connection suited to driving by said motor-pump 
of said reel to effect cable winding, another relief 
connection communicable with the motor-pump : 
device for fluid discharged by said motor-pump 
device when cable is being drawn off the reel, 
Said another relief connection also having a relief 
valve therein, said latter relief valve set to open. 
upon Subjection to a lower pressure suited to . 
cable unwindirig, and-valve means for prevent 
ing, when said motor-pump device is driving said 
reel, flow of fluid in transit from said pump to - 
Said notor-pump" device through said another 
relief connection and for-interrupting, when 
cable is being drawn off the reel, communication 
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between the pump discharge connection and said: 
motor-pump device and concurrently connecting: 
the then discharge side of the latter with said 
another relief connection. 

27. In combination, a wiriding reel mounted 
upon a vehicle, for movement therewith and 
adapted to have a cable - wound thereon and to 
wind in said cable. or to have the same drawn 
off of said reel depending upon the direction of 
Vehicle movement, a motor-pump device con 
nected to said reel to drive the latter to effect 
Winding of said cable and to be driven by said 
reel as cable is pulled off of the latter, a source 
of hydraulic fluid, a pump-connected to said 
Source to draw fluid therefrom and to supply 
fluid to drive Said motor-pump device as a no 
tor to effect reel drive, a first conduit, to which 
first conduit said pump discharges, a second cons. 
duit, Said Second conduit connected to said no 
tor-pump device and alternatively operative to 
conduct fluid received from said first conduit 
to Said notor-pump device to driver the latter 
as a motor and to serve' as a discharge line 
from Said motor-pump device when the latter 
is driven by said reel and 'acts as a pump, a 
conduit connecting said motor-pump device with 
Said source and alternatively serving as an ex 
haust line When said motor-pump device drives 
Said reel and as a 'suction line when said mo 
tor-pump device is driven by said reel, conduit 
means for connecting said first conduit to said 
Source having a relief valve therein set at a rela 
tively high relief pressure, conduit means for 
connecting 'Said Second conduit to said source 
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having a relief valve therein set at a relatively 
low relief pressure, and means for selectively 
connecting said second conduit with said first 
conduit and with said first conduit means, while 
Said second conduit means is cut Off from COIl 
munication with said second conduit, and con 
necting said second conduit. With Said Second 
conduit means Only, while Said first cOnduit is 
connected with said first conduit means Only. 

28. in combination, a winding reel adapted to 
have a cable wound thereon and to Wind in 
the cable or to have the cable drawn off there 
from, hydraulic driving means for Said winding 
reel including a reservoir for a hydraulic fluid, 
a punp having driving means, a motor-pump 
device, a driving connection between the notor 
punp device and the reel, a connection between 
the reservoir and the pump, a connection be 
tween the pump and the motor-pump device, a 
connection between the notor-pump device and 
the reservoir, means for releasing fluid from the 
connection between the pump and the motor 
pump device to the reservoir including a yield 
ably loaded relief valve for releasing fluid at 
a relatively high pressure, and means for re 
leasing fluid at a relatively lower pressure fron 
said notor-pump device when cable is pulled 
off the reel and said motor-pump device is acting 
as a pump including a yieldably loaded relief 
Valve, and means for precluding release through 
the second mentioned fluid releasing means 
While the motor-pump device is operating as a 
notor and for rendering Said Second mentioned 
fluid releasing means operative to release fluid 
from Said motor-pump device When the latter is 
Operated as a pump, including a valve movable 
automatically between opposite positions as there 
is a shift from cable winding to unwinding and 
controlling connection of said motor-pump de 
Vice With said means for releasing fluid at a 
relatively lower pressure. 

29. In a cable reeling mechanism adapted to 
Supply power to a moving vehicle, a reel adapted 
to have a power cable wound thereon, a fiuid 
motor for driving said reel in a direction to 
Wind cable thereon, a fluid pump, means having 
a preSSure responsive relief valve in communica 
tion therewith for delivering fluid from said 
fluid pump to Said fluid motor to cause the latter 
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8 
to drive said reel, said motor being rotatable 
by said reel as a pump when cable is pulled off 
the reel, and means for releasing, when said vehi 
cle is moving in a direction to require the pull 
ing of cable off the reel, fluid from said motor, 
said fluid releasing means bypassing said pres 
Sure responsive relief valve and imposing on said 
fluid from said motor a pressure lower than that 
Of the Setting of said pressure responsive relief 
Valve and including another pressure responsive 
relief valve through which fluid from the motor 
Only is discharged. 

30. In a cable reeling mechanism, a winding 
reel adapted to have a power cable Wound 
thereon, a motor-pump device connected with 
Said reel for driving the same in a direction to 
wind cable thereon and to be driven backwards 
and act as a pump when cable is pulled from 
the reel, a fluid pump, a source of hydraulic fluid 
Connected With the intake of Said punp, and 
Ineans for effecting the delivery of fluid from 
Said fluid pump to said motor-pump device to 
effect reel drive in a winding-in direction and 
to permit the discharge of fiuid from Said fluid 
punap and from Siad motor-punp device back 
to the reservoir when the notor-pump device is 
being driven backwards by the reel including 
means for imposing On the motor-pump device 
a relatively high pressure when it is acting as 
a motor and a relatively lower pressure when 
it is acting as a pump including a pair of pres 
Sure responsive relief valves one connectable in 
communication with the motor-pump device 
when the latter is acting as a motor and the 
other when the motor-pump device is acting 
as a pump, and means for effecting their con 
nection Only alternatively in communication. With 
Said motor-pump device. 

CHARLES F. BALL. 
RICHARD T. HAIR, 
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