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1

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 mine locomotive of the
gathering type.

In a preferred embodiment of the invention, the
fame 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-
ing 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 he
included in the means for controlling the posi-
tion of the shifter valve mentioned, arrange-
ments operative to place in control of the pres-
sure in the line between the pump and motor-
bump 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
mechanism 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 g pump and g
motor-pump device in accordance with the direc-
tion of operation of the latter. Still another ob-

" Jeet 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 g 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 pericd 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-
sume is shown:

Fig. 1 is a diagrammatic view llustrating a
form of fluid circuit and elements associated
therewith arranged in accordance with our in-
vention for driving and confrolling 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
indicateq 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—8§ 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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shown at 1, as, for example,
receptacle or sump, to
quantity of hydraulic
onnected by a suitable
pump 3, which is
not

of hydraulic fluid is
a suitably disposed tank,
contain the necessary

fluid. - The source | is ¢
suction line 2 with & main

driven from any suitable source of power,
i X!

shown. ~The pump:3
sure to & ling§ whit
mechanism—a relie
nism—5, which has a 0O
pump device 1 operatively conn
belt 8, with a cable reel 9§ upon
supply cable 10 is wound. *::T;;ét;:iﬁ':hexe:::be'noised
that while our invention is'specifically -deseribed
with reference to a cable reel carrying an-eleetric
cable for supplying current:toselectric; m@t,q;ss,\»’@_]ge
same is not limited to such systems, but includes
within its contemplation reels for flexible.con-

ductors for other operating media. The motor-
-pump-device s connectedawith.a.condult:d tayhich
eads back-to the-source.l .and; arelief line 13
i1eads from ‘the.valve:meehanisms 5-to the;Line k.
~fhe-pmp 3isshown as of:the intermeshing geal
“typeé,-as-is -also the-motor-pump; device-7. -The
gpeeific details: of the.construction: ofi fhe; punp
: &hdimbtor-pu--mpsdevice and-even thestype:there-
-6f -are  nob: essentials to. eur [invention,and; sueh
T geviees are well knawn-perse, and:so they;arenot
.. fnere-extensively illustrat

ed.

~The valve mechanism<d provides.a: chamber 18
- to- whieh: hydr:aulic.fﬂuid:.is:::delive_nﬁd by the con-
“duitz§. ~From: this: chamber fiuid may ‘e deliv-
- gred-throughea shifter valverchamber 17.back-to
:the-connection 13 leading:to: thesseurce i, or;:as
- #illcshortly: be described; t0: anotherzchamber. 18
which is connected with the conduit 6 leading
-£0:the motor=pump:device T,and whieh -communi-
- @abes also:with:the shifter valye chamber 1;:2a8

later described.
yDesirably, the: charobers +{6-and-18 may be
‘sformed: in line:with each other;-as. shown, in-Figs.
5. amd T,and.separated Dy -a.-porbed septum: 28
whichsforms: avalve:seat.2l, with-whieh-a;cheek
valve s22:vis: adapted -to.cooperate -and against
nwhichlsa.id;check.xalvei:is;;adapized neormally:to be
:r-.:ma,ihta,inéd;:by:.a;sspring«rz&-,Which at-one endrests
wegainst-the checkovalve: and-at its: otherzend rests
Suponiaiplug 324 swith which the -conduib .6 :is

cha-

ected, as-py..a

_fnreadedly:or: otherwise suifably ¢ nneeted. - Fhe
structure ofithis check.valye:22: may-heseeh: from

=Fig. B cand itoavill:be noted: that- this valve has
-.a3number:of :slots:28 :in 1ts; periphery ; through
- whieh fivid: may:How: from: thechamber: 16 to the
chamber 18 when the valve 22 is unseated,
< The shifter-valve - receiving ¢hamber -7 in-
-Jcludes: five apnular: chambers,: each spaced frem
the next adjacent chamber:by-a: porbed -partition.
These annular.chambers,starting from. the top in
Fig. 5, are-numbered respectively 28, 21,-28,-29
cand -38. A ported ; partition 31 -separates: the
chambers 26 and 21. Avpgnted;pa-r,titignﬁ
.yates;the chambers21:and 28. -Similarly,
;partitions: 33 and 134 -respectively :separate .the
chambers 28 and 28 and the chambers:29;and-39.
-Faeh of:the ported partitions:has the; port: there-
through of the same:size as-each f:the sothers,
-and theseseveral ports:are coaxi lly.arranged so
athatztheir.gsurrg;tandingaw,,;a;lls,-provide;guic}.aﬁceffor
.8 twozspooled shiffer valve 36.comprising an up-
‘pér. hollow spool 37 and;a:lower spool 38,2 con-
.;necting, portion ;&9;of-treduce..cl{cr0§5-s_ection-'wh,ose
1ts in the '

presence resu provision of.an.annular
»;ﬂu,id;»conquotin,;g;Agr~qove,AO,:=and;arstqp. rejection

ool 41, as.indicated, has a recess-or

A1, The spogl L
therein into which extends a spring

chamber 42

nnection 6 with a motor-:10555 (whether a bored port

which a power -

=157 §hrough:the-€o
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43 whose upper end in Fig, 5 contacts an abut-~
ment plug 44 suitably packed at 45 to prevent
leakage. A port 46 of relatively small diameter
at its lower end &1 extends from the chamber 82
through the stop portion 41 of the valve 36. The
stop portion of the valve is adapted to cooperate
with assuitable pbutment plug:48.

. fhe -annular ~ehamber =26 communicates with
the chamber 16 through a port or cored opening
or g cored cpening de~
alve casing is machined

pending on,whether the v
Similarly, the annular

from the solid or cast).
Zspace 79T communicates as ab 5f with the cham-
theri6. sThe:annular chamber 2§ communicates
aduit {3 with the conduit |1 lead-
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 & separate element from the
20 .ynain  body. of ithe: valve: mechanism. as -a.whole,
.but -ebviously-fermable with.it as.a. unit.. if..de-
.gired. ~The :apnular .space. 38 . comimraunicates
.$hrough ; an ; gpening 85 with .the chamber L8,
~The annular-.chamber 28 also., communicates
254hrough & -port epening. 36 ~with .a -¢hamber 57
in;anotier- relief. valve .h.gusirg'g,»f

g

- ing. o bhe. source. I.

; §8. The_ annular
.chainber-;28 -further: communicates. threugh .an
opening 59 with the chamber §0 in the relief valve
.gasing:54. -The annular; chamber 28, communi-
30 :eates-through an opening. 8 with .a chamber, §2
.in-the relief-valve. housing.88. “The-chamber 53

-is separated -from.the ;chamber 88 by. a. ported

t 64-with which. spring- pressed relief
is adanted t0. ooperate. ,A .spring €6
follower-§7 -adjustably, loaded, by.an ad-
t.mechanism 68 controls the

f}ia-ivez,‘ <
33, having-a;
justing screw;and nil

o)
v

eompression of «the -»_sp,riﬁ;g-},sﬁ;f.‘:arid.', thus. deter-
.mines the pressure at ‘which the valve §5 Wil Jift
»from:th -seat,§4. -A ,valyé',,seé,t 68 .surrounding, &
40, port-10.€ tendi;;g_;}getweeniij,hei,e‘ha‘_mbefs.-m and

_§2 is.adapbed, to
.. pressed in.a closin
- f

. cooperate. With.a releif valve 11
g ,qirection',by.a:spring “$2. which
ower. 13 whose. position, may
serew.and .nut mecha-

: -be:nc _that_ when the valve
is.in.top: position, it, dogs.not. prevent. com-
hication-between. thechamber | §_and the, port
_The .normal -compression of. .the _spring 12
h e much h;jgper.:thap,.thé,normal cornpression
50,0 511e:§pr:igg,;§6{.:whlein they.are controlling valves
_having egual. reas subjected fo pressures-tend-

- ing.to unseat. uch.valves. . Tor, exaizple, it;may
‘require a- liquid: pressure 0f 300 p.s. i-in ‘chamber
syhile, for example,.a, DLes-

n. }Qha_mberl.;as “will .suffice

(62,0 unseat valve 1.

55.sute. of 100.p. 8. 11
,._jj,o_im'seayt‘_.valveraﬁ. '

- The pump,3-may, be.considergd, for.the purpose

of descriping .the mode “of  operation. of the em-

Joodiment of .'Qu’r;inv._ér}tionfwhic'h has.been ex-

60-.plained _above,..to. be driven -continuously..while

t »_v_e’hi_'cle;;ié}inﬁgsé. Accordingly, it is. taking. in
Jliguid from the souree. i “through the condiit 2

-and ,ﬂgigph’aﬂmg}pg .it;through -the ~conduit_a.into
_the.chamber 18, and.the fAuid s0.delivered.tofhe
65.chamber .15 .must . g0 sormewhere. . Obviously,
_from what has been said, it.may. at least.in,part
“go.past.the, cheegk. 1vé.22 and.through.the, con-
.duit 8-and. into. the . motor-pump . device’, 1.and

; the latter in .a.direction to effect.winding
70.in.of .the cable. 10, and ‘then .pass,back to the
_soutce 1.fhrough, the conduit {1, if.the cable can
.be eeled.in. ',‘gggfqause-,the,raﬁte‘ 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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lquid pumped by the pump 8 cannot pass
" through the motor-pump device 7, 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 f{
through the connection (3. As considerable
power must be exerted by the motor-pump device
T 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 1. Accordingly, as above in-
dicated, the compression of the spring 72 which
controls the relief valve 71 will be made sufficient
to compel the desired pressure to be maintained
in the chamber 16 and in the conduit 8. 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 T by the appropriate setting of
the spring 72. It will be noted that from the
chamber {6 the port 58 opens into the annular
chamber 26 and that the shifter valve 36 can
never shut off communication through the
chamber 26 between the port 58 and the port 64,
and accordingly that whenever the pressure in
the port 79 is high enough to unseat the relief
valve Tl 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 2

50 back to the source | by way of the conduit {1,
In Figs. 9 and 10, because of the desirability of
avoiding overlapping ports, the connection of
the conduit 18 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 86 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 7 in a direction to effect winding in of the
cable 18; in other words, the mods 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 38 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
mentioned.

Let it now be supposed that the vehicle is
brought to a stop. This will mean that the mo-
tor-pump device 7 will no longer drive the reel
to wind in the eable, but nothing will occur in the
controlling apparatus which will result in a
movement of this shifter valve 26 to reduce the
bressure imposed on the motor-pump device 7,
and so the cable tension will be maintained un-
diminished when the vehicle is at g 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
T will then be driven in the opposite direction,
and initially against the full pressure maintained
by the setting of the relief valve device 7i. How-
ever, the instant that the motor-pump device
commences to draw fluid from the source {
through the conduit 1f 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-

10

15

20

40

45

50

55

60

65

75

6
lished will be one opened by upward movemnient 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 exeess of the
bressure imposed by the pump 8, which cannot
exceed 300 p. s. i., or whatever other selected pres-
sure may be fixed by the relief valve mechanism
11, the valve 36 will move upward to the position
mentioned. When this occurs the fluid pumped
by the main pump 8 will pass from the chamber
{6 through the port 5{ into the chamber 21,
through the groove between the spools of the
shifter valve into the chamber 28, and freely
through the conduits {3 and {1 back to the
source. Note that the back pressure on the main
bump 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 28, and, when the
valve £5 is unseated, through the chamber 60 and
port 59 to the groove 28 and through the latter

. and by way of the conduits {3 and i{ back to the

source. The valve 85 is unseated at a much

5 lower pressure, as above indicated, than the valve

T1, say, at a pressure of 100 p. s. 1. in the cham-
ber 8, and accordingly the tension on the cable
18 will be substantially reduced and the reel may
be turned backwards, driving the motor-pump
device 7 as a pump, with a much lower pressure
in the line 6 than during the operation of the mo-
tor-pump 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 fiuid through the conduit
6. The passage 46, 47 permits equalization of
bressures at the opposite ends of the shifter
valve 38 practically immediately, and the spring
48 forces the shifter valve back to the position
shown n Figs. 5, 6 and 10. This interrupts com-
munieation between the passages 52 and 55 and
between the chamber 16 and the conduit 13. 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 1f 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 1 to be sub-
jected to the higher pressure necessary for most
efficient winding in operations when the vehicle
commences 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 eauses 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 de-
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
bressure 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-cofbrol-valve mechaiismiin Whickr asshift-
wer-valves attomatieally .controllied; blaces differ-
<«ently set-relief-valves:in-confrol -oft the critical
~pressure-in- accofdance with ‘different operdtions

-of the apparatus  controlled- azd is-adapted: au-

~yomatically: to provide:a‘free: discharge-for:’the
- normal-operating- fluid-when it#is'not being uséd
*for-motor actuation; thereby réducing-power and

-avoiding excessive heating. This forms thesub-

Yjeetmatter of -our-application Serial-No. 975,694,

“filed-March 10, 1952; which-applicationis:a con-
“tinuation: 6f our divisional application SerialNo.
1.80,374; Bled March'-9,- 1939, and:new Forfeited.

" While''there is+in this-application- specifically

described one form which-‘the iavention may-as-:

~sume i practice; it=will:be- uriderstood that this
 form--of- the:same! is'shown: for purposes vofil-
“; Justrationsarid that the ‘invention’ may-besmodi-
fﬁe‘d'-»aﬁdsembddie&‘-in-'va,ﬂous‘*other"formsevvibh-
outideparting from:its spirit-or ‘the scope-6f-the
»gpperrdéd-elaims.
TAWhat we-clEm asnew and 'desire to secure by
rpettersPatent is:
~1. Inva cable-réeling ~mechanism +adapted -to

:supply: power-$0-a moving-vehiele;-awinding reel:

sadapted 6 havera cable wound: thereon, a: fluid
smotor-foridriving said reel-in a direction to wind
~cable thereon; a- fluid-pump; and-a’ pressure line
-connecting said pump-tossaid ‘motor,-said-motor
- peing: rotatable by said:winding: reel=as a-pump
wwhen eablevis: pulléd-éff--of ‘the: reel;megns: for
imposing on said mbtor:whentit <is " driven- as a
~pump:a-back-pressure ~substantial;:but sitbstan-
“tiglly Jower?thanvthe: pressure: applied -by-said
spump -bof iteihen itids gicting-as -amotor=and
~driving ~said- reel, and: :qutomatically ~operative
means’ for s‘ub‘sta;htiétl-ly‘cumpletélyr'-relieving'f the
‘2 pack spressure: onssaid’ pump swhenssaid motor is
~acting as-a~pump.
=9 »Ins a--cabler réeling :meéchahism=adaptéd <to
~supply pewer ta:armeoving vehicle;a-winiding: reel
gdapted-tohave~a:ckble wound: thereon,-a fuid
smotor fordrivingwsaidrreel & idirection:to wind
:.cableithereon, -2/ finid: pump s and-a- pressureiline

»oonmédting szid pump-to saidrmotor, -sdid-motor.

wpeing-rotatable: by said:winding “réelrassaipump
-whenreable dgspulied 6 -6 the-reel, ypeans-for
Timpesing on:saidmbtorswhentit is ‘driven-as a
Spump: a. Jbaek-pressure’ lower-than:the pressure

wapplied-by:said pump:toit when-itis-actingas a.-

wmbtorsanid driving: said reeland: automatically
.uop'ez:a}‘r,ive?meavns)Ior":oontﬁol‘ling-‘ said lastimeans

controliéd bythe ‘Quid dischargéd by saidsmotor
:when acting-as:ar pwmp.

© 32Tn-a-ecable-re€ling. mechanism ~adaptéd- to-

- supply-pewer-to-a moving-vehicle/a wirnding-reel
~gdapted-torhave-a: cable:wound thereon,a fiuid
-.motor-for driving said reel-in: a/direction: to=wind
-cable thereon;a° fliiid: pump,-and-a ‘pressureé-line

- connecting: said pump’ to-said-motor,~siid: motor:

:peing rotatable: by:said- Wwinding-reel-as.a-pump
. yhen: eableis pited: &ff-of the réel; -afd 1means
.controlled oy fifid “dischargéd by «said: moator
s whenthe Istter-is actingrass a-puniptforsauto-

matically imposing, ‘when-said: wehiele is moving:

in: o direction to-require.the pllling ot éalble off
‘the reel -and saidmotor +is*being: driven:as a
cpump: (@) -on said:motor: a-back-pressurs-which
-is -mppropriates to:cablerunwinding arid whith is

much dower ‘than :the pressure~at wwhich <said:

pump-supplies fluid=to= said-motor-during: cable
“yAnding, “and - (d) “on-said -puImp-a pruchiower
pack-pressure than:the:back pressure then-im-
--posed-on said motor.

-4 ~Fn-a~cable’ reeling -mechanism ~gdapted’ 10

[

10/

15

so-sure when it is

55 bumped by-said motor-pump

60

70

:f«“supply;power‘{zto'\a;:movingﬁ?vehicle:ea-:winding:meel
-gdapted:to have.acable wound:-upon:it, .a:mofor-
spumpcdevicecoperable as amotor-to-drive-said
~reel’in:& direction toowind: cable sthereon;-a:fuid
- ;pump,:a-pressuresline: conneching rsaid pump:to
»gaid-motor-pumps device, - sgids-motor-pump-de-
wviee beifig rotatable by: said -winding reel:tocause
~#the:same fo ‘operate.as: a. pump +whencable is
spulled ‘off-of. the: reel, and-means-for: :imposing
-on:szidsmotorspump device a, predetermined- sup-
:‘Jplysspressure:wherr%it is-operating:as.a’ motor-and
.57 lower back pressure. when 4t is ‘being driven:- by
the:reel and: acting-as:a pump;-including. a: valve
. element movable’ to-different: positions to:effect
ssaidzchanges in ,pressure'3.andsaa‘etua;ted=iby:~:ﬁuid
:dischargedzby: said:motor=pump. devicerwhen the
~Jatter is driven by the reel.

~5. In a-cable.reeling: mechamisms: adapted -to
supply power.to-a-moeving vehicle, arwinding’ reel

spoLadapted to have:a.cable:wound:uporn it;.amotor-

;pump:device operable: as. a motor: to«:drive-said
sreelin -a divection:-torwind cable ‘thereon; a.fuid
vpump,-ai pressureline. connecting said -pumpto
~said motorspump:device, said motorspumprdevice

95" being rotatable-by: saidewinding reel to:cause-the

.same tooperate-as:a ‘pumpswhen-cable:is pulled
~gff: ofi-the reel, and:means forimposingoon:said
zraotor=pump.device. g-predetermined;supply pres-
-sure-when itis operating:as-a muotorand alower

30:back pressure-when it is-being driven: by.the reel

- and acting: as:a pump ;including e :valve: element
movable “to different - positions :fo “effect. said
wschanges: incpressure and -havingoppositely-fac-
ning areas thereon. for: fluid -pressure:toxact upon,

35:and-means for-subjecting -said-oppositely: facing

.areas -to-fluid -discharged: respectively: by zsaid
- pump,-and-by-said:motor:pump devices when:the
datter is-acting as-a pump.

67 In-a-cable reeling rmechanism:adaptedito

- 40~ sUpbly power to a: moving vehicle;-a winding. reel

: gdapted: to have a eables wound upon it;a mosor-
wpump- device operableas a:motor: to: driversaid
- reel-in-g; ‘direction:to wind cable:thereon, zgffiuid
“pump, a-pressure-line. connecting: seid: pumpzto

45°:said -motor-pump device, said: motor=pump-cde-

‘yicerheing rotatable:by said'winding reel to:cause
+the.same 0 -operate as: a’pump: whenl cable: is
+pulled: off-0f-the reel; means for-imposing:onisaid
+motor-pump-device 5-predetermined supply pres-
operating-as-a :motoriand a-lower
“paick pressure when:it is-being.driven: by-the: reel
cand-acting as:a pump, including & valve:element
wmovable : to. different :positions- to ~éffect ~sald
changes in pressure and actuated vby “fluid
deviceswhen the lat-
steris driven by the reel; and means-alsoxinelud-
ingisaid :valveselement: for :substantiglly wwholly
‘yelieving the back pressure-imposed on:said flzid
pump-when eable is: being pilled ‘off of the reel.
77-In combination, a winding reel having a-ca-
ble-thereon adapted to be wound in-or payed-off,

- g, motor connected to said reel to'drive. the latier
towinid in the cablewhen supplied with operating

- medium.and to be drivenl backwards. by the reel

85 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. medinm-<supply-means: including
-a-device. movableto-reduce: the.force required
a;'.tot-drive::the:motm-::backwa,rds;:as;compared:-with

the forcesexerted: by:the motor whendriving:the
<yeely and:means fors subjecting-a surface on-said
sdevice:t0:an-operating-pressure provided by the

75 ‘operating - médium ~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,
& 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 medium 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-
Iivered 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
bayed 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 & pump when ecable 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
bump can draw fluid and to whieh said motor-
pump device can exhaust fluid when acting as
& 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 cperating 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 fuid
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 moter~-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 he-
tween said one-way connection and said source
and having g 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 motor-pump device is driving said reel.

11. In combination, a winding reel mounted
ypon a vehicle for movement therewith and
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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
fuid therefrom and to supply Auid to drive said
motor-pump device as 2 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 cne-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 deviee 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
pump.

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 eable 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 cahle
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 g 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 hetween 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 connec-
tion, another relief connection arranged -be-
tween said one-way connection and said source
and having a relief valve therein set to onen upon
subiection to a relatively lower pressure, and
means for preventing flow from gsaid one-way
connection to said second relief connection when
said motor-pump device is driving said reel in-
cluding s valve device having opvositely facing
areas in continuous communication with said
one-way connection at opposite sides of the check
valve therein.

12. In combination, a winding reel mounted
upcn a2 vehicle for movement therewith and
adapted to have a ecable wound thereon and to
wind in said cable or to have the same drawn off
of zaid reel dependine 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 oack pressure independent of-the free-discharge«
of said pump, whenever said-reelisunwinding.

14.- ITn—combination; a winding sreek-'mounted-:

upon- a- vehicle~for - movement therewith-and- 5

adapted to-have-a cabl€ -wound ‘thereen-and 40+~
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:-

12

reelay cabléds pulléd offof+the- latber, a-source=
of hydraulic fluid, a pump conneeted “to-—said-~
source to-draw fldid-theérefrom-and-to supply fluid
to-drive-said-motor-pump device-as 3 -motor: to-

« effeetreel: drive, a fifst conduit,” to-which first &

conduit-said-pump-discharges; a:second ‘conduiit;
said ‘second: conduit-*connected-"to-said motor--
pump-device -and alternatively:operative to-con--
duet fAtiid-received Trom:said first: conduit tosaid-*

to-said reel“to-drive-the-latter to effect winding-10 -metor-pump-device t6-drive thelatter as amotor-

of said cable and to be-driven-by-said reel &s cable«
ig-pulled -off of ‘the Aatter; a -source of: hydraulic -
fldid; a-pump connected 1o -gaid source-to draw--
Aitid therefrom-and to-supply fluid to- drive said:

and 1o serve-asa -diseharge-liie from said-motor- -
pump- device when=the-ldtter «is =driven:-by--said
reel- and-‘acts as sa-pump;-a-conduit: iconnecting -
saidmotor-pump+device =withtsaid source: and*

motor-pump--device-as -~ motor--to--efféct- reel 15 - alternatively serving-as-an-exhaust line >when~

drive, and ‘means -for ~gutomatically: conneetitige
the diseharge-of said pomp-freely to-said source -
and imposing -on-said-motor<pump -device=sub=-
stantiat- back-pressure- independent: rof the-free«

szid- motor<pump-device ‘drivessaid ‘reel ‘and ab®
1east: in-part-as.a-suetioh liie-when ‘said ‘motor=-
pump device-is driven-by said teel; 2 conduit con=--
neetinig -said-“fifst ‘and-seeend “eonduits, conduit’™

discharge of $aid pump; whenever said reep:drives 2o -means for--connecting said Afirst-conduit 1o -said:

said ‘mrotor=pump -device-as-a=pump.*

15. - -combination; a-~winding-reel mounted *
upon- & - vehicle - for ~movement:* therewith™ and~
adgpted to-have-a cablé ground ‘théreonand-to:

source having a relief valve therein set at a relg=~-
tively-high relief-pressure, conduit means for-con~

necting said first conduit 4o said. source havings
between -its endsi:a~valve :shiftable: to- open: and”

vwinidl in- satid cable or to have the same drawn-off~25- close-thesame,-and-conduit means for :connect=-

of-said-reel dependirig upon: the direction of ve=-
hicle movement, s metor-pump device ;gonnected:
to said reel to drive the latter to effect windifig:
of “said - cablé - and “to-be-driven-by -said reel-as

irig :said.second conduit to-said source: havinga:
reliet-walve thereini:setat-a relatively low relief!
pressure.

18.; Trivcombination,: a-wiriding : reel ~mounted

cable is-pulléd - offt'of the-latter, a source-of hy-  30-upen 1a~ vehiclé for:movement.: therewith ©and-

draulic fitiid; s pump connected to said-source to-
draw fliiid therefrom-and to supply fliid to drive
said motor=pumn-device-as a-motor-to-effect Teet-
drive;-and means governed-by the pressure puilt
up-by the operation of said motor-pump-device as
o -pump for automatically =gonnecting - the dis=.
charge of-said-pump freely fo said source and imx
posing on-said ‘motor-pump: device :a back® pres—
sure higher-than-the then-discharge pressure: of:
said-pump,~whenever-said reel Hrives said - motor~
purmp deviceas apump. -

16! In :combination; a>windiiig -reel-'mounted:
upon - a:- vehiele - for-- mevement- therewithi” and
adapted ‘to -have-acable awvound ‘thereon -and to-
wind said cable or to-have the-same drawnroffrof:
said reel dépendifig upon-the difection:of: vehicle
movement; a motor-pump ~device ~connected. to
said reel to drive the ddtter to-effect- winding:ob
said cablé-and t6 be-driven by said-reel as cable
ispulled off “of the-1dtter;a ~source -of hydraulie
flgid, s -pump cennected-to said source to draw:
fivid therefront-and to-supply fldid at a Telatively
high pressure to-drive said motdr-pump:device as
a-motor to- effect-reel-'drive,s and means,* auto=
matically operative whenever said Teel drives.said.
motar-pump -device -as -a~ pump,- and “ireluding
a-valve governed- by pressure-changes -produced
as said motor-pump -deviece shifts from operation:
as a motor to-operation-as a pump, automatically
interrupting -the -connection: through*which the
pump supplies fluid to the motor-puinp -device
to cause the latter-to efféct reel-drive; and estdb-
lishing -2’ connection-td -said-source for the dis=
charge, against a-béck pressure Jower than said
relatively high“pressure-and appropriate to- cable
unwindine, -of -fhiid- then-pumped-by said motors
pump; device. .

1716 combiration; a: windifig - reel “mountéd
upon._.a. vehicle for -movement therewith™ and
adapted to have a cable wound thereon: and to
wind in_said cable or-tc ‘have-the same ~drawn
off of said.reel dependirig upon:the ditreetion -of
vehicle. movement,-.a - motor-pump, device - con=
nected to said reelto drive -the latter-to-effeet

adapted:ito have+a cable wound thereon and to:
wirid<in: said-cable or:to:have:the:same: drawn.
offrof:said:reel dependitig :upon the:directioniof
vehicle ‘meovement,: as motorspump: device -con=-

35 nected to: satd reelto driverthe Aatter to effect:

winidifigvof: szid ‘cable -and:{os be:driven by said-
reel-as:cable isrpulled offtof:the 1gtter, a "source:
of+ hydrauligflaid,! a pumprconnected ‘to ‘said:
saurce to.draw fuid:therefrom-.and to supply fluid:

40” to drive-said-metor-pump device as 4. motor. to:

efféet reel drivepa first ceriduit; to: which'first:
condiiitisaid pumprdischarges;.a ssecond. conduit,:
saidv'second-sconduit .connected: to.-said motor-
pump-device andalternatively -operative to.con=

45 dict Aluid Teeeived fromssid first conduit to:said-

motor-pump device togirive the latteras a4 mobor:
and to-serve-as a:discharge line from:said imotor-
pump devicewhensthedatter isdriven-by saidreel:
and.-aets ms «a -pump; 2 conduit connecting rsaid:

50- motor-pump: devicerwith:saidsource rand: alter+

nstively-servinig assanuexhaust: line s when -said:
motor-pump device-drives said:reekand at least
in-part-as m:suction line whensssiddmotor-pump:
is-driven by said:reek: a -eonduiticonnnecting said-

55 fifst:and:second conduits andhaving avalve asso=

cisted:s therewithy foriz preventing flow there=
thtoughifromthe second .canduit. to the first; con=.
duit ‘mesns for connecting maid ~first-conduit: to
said sourcehaving a velief:valve therein:set at a:

66 relatively-high relief pressurecenduit: means for

connectingesaid;ﬁrst;fconduitz:taasaid:source;haVa=
irig between its endsia valvershiftable to open:and
close the same,-and:conduitmeans for-connects
irig=said seeend conduitito:said:saurce: having -a

65 relief valve thereinisetratm relatively -low relief

pressure:-

19 In~combination;: a- winding -veel::mounted
upon:: a.>. vehicle for:-movement - therewith- and
adapted to-have rarcable - wound “thereon—-and:to

70 wind .inisaid-icable sor rtorhave theosame :drawn

oftof-said reel: dependiiig supon: the direction-of
vehicle -movementy- a = motor=pump:. device ~con=~
nected-to "said -reel to-drivesthe Aatter-to efiect
windingof-8aidcable-and fo:be driven -by.said

winding -of said cablé -and to be-driven by said 76 reel as<cableds pulled-offsof:the Jatter, a:source
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of hydraulic fluid, a pump connected to said
source to draw fluid therefrom and to supply fiuid
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 Iatter 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 angd aléer-
natively serving as an exhaust lins when said mo-
tor-pump device drives said reel and at least in
part as a suction line when said motor-pump de~
vice is driven by said reel, a conduit connecting
said first and second conduits, conduit means for
connecting said first conduit to said source hav-
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 g 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 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-pumyp device connected
to said reel to drive the latter to effect winding
of said cable and to be driven by said reel ag
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 motor-pumyp device as a motor to effect reel
drive, a first conduit, to which first conduit said
pump discharges, g second conduit, said second
conduit connected to said motor-pump device
and alternatively operative to conduct fluid re-
ceived 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 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 motor-pump device is
driven by said reel, a conduif; 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 counecting said first conduit to said
source having a relief valve therein sei 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 secoend conduit to said source hav-
ing a relief valve therein set at 5 relatively low
relief pressure and also controlled by said shift-
able valve.

21. 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-
hected to said reel to drive the latter to effect
winding of said cable and to be driven by said
reel as cakle is pulled o of the latter, a source
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14
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 frst
conduit said pump discharges, a second conduit,
sald second conduit connected to said motor-
bump device and alternatively operative to con-
duct fiuid 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 aets as a pump, a conduit connecting
said motor-pumyp device with said sourece and
alternatively serving as an exhaust line whean

‘said motor-pump device drives said reel and at

least in part as a suction line when said motor-
pvump 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 cabie and to be driven by said
reel as cable is pulled off of the latter, a sourcs
of hydraulic fluid, a pump connected to said
source to draw fluid therefrom and %o supply
fluid to drive said motor~-pump device as o 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-
bump 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 sald 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 shiftakle
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 hav-
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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 surfdce subjectéd . to the pres~
sure in.said second conduit fdces.

23.. In combination, a winding. reet 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 fliid, a pump having

driving .means, 5 .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 purmp and
the motor-pump -device, & connection between
the motor-pump device.and. tiie reservoir, means

for.releasing fiiid from the connection between -

the pump and the motor-pump device to the res~
ervoir including. means:for releasing fluid ata

relatively high pressure and means for releasing
fluid at a relatively lower pressure each including .

a,.yieldably lcaded relief. valve, and.means con-
trolled .by fuid pumped by said motor-pump de-

vice. for. precluding release through. the second :

mentioned fluid releasing means while the motor-
pump device is opsrating as a motor ‘and for ren-
dering_ said 'second mentioned fluid releasing

means operative when said motor-pump device is:

operated as a.pump.

94, In.combinaticn; a winding teel adapied to
have a cable wound thereon and to wind in the
cable or o have the cable drawn off therefrom,
a reservoir for .a hydraulic fiuid, & pump. hav-
ing drivingzmeans,.a'motor,-pump‘device, a driv-
ing connection between "the motor-pump device
and the reel, a connection between the reservoir
and the pump,. a2 -connection ‘bétween the pump
and  the motor-pump dévice, a .connecticn be-
tween the motor-pump device and ‘the reservoir,
means far releasing fiuid from the connection
between the pump. and the motor-pump. device
to.the reservoir inchiding means for. releasing
fuid at a relatively. high pressure and means
for releasing fitiid at 'a relatively lower pressure
each including a yielddbly loaded relief valve,
means for precluding release through the sec-
ond mentioned fluid releasing means while the
metor-pump device is operating as a.motor and
for rendering said ‘second mentioned ‘fluid re-
leasing means operative ‘when said motor-pump
device is operated as a pump, and means. for con-
necting pump  discharge freely to said reservoir
while communication thereof with' said second
rentioned fluid relgasing means .1s precluded.’

95 T a reel driving and controlling appara-

tus, in combination, a.scurce of hydraulic fluid,

a pump having means for driving it continuous-

1y 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
otner, and an autcmatic valve mechanism in-
cluding relief ‘devices respectively having higher
and lower sebtings .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 ab
said “connection ~when said motor-pump device
is' acting as a pump, for shifting the ‘position of

10

15

20-

25

‘g relief valve-therein set-toopen upon the -at<-

30~

35

40

16.

said valve to transfer control of the pressure ex-
istitig at said connection from:’ thig- 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 f6r movement - therewith” and*
adapted to have:a cable wound thereon and 1o
wind in said cableor to’have the same drawn off "

of said reel depending upern the direction of vehi--

cle movement,” a ;motor-pump”device -connected ™
to said reel to drive-the lattér-to-effect winding-
of said‘cable ‘and to-be-driven: by said reel as*
cable is pulléd off “of ‘the latter, a-source of hy--
draulic fluid; a pump connected to said source o+
draw fliiid theretrom and to supply fluid for driv=-
irig said Motor<pump-device asa ‘motor- {6 effect:
reel: drive; conduit- means- including ‘a discharge”
connection ‘from said-pumyp,- a - connection’ for-~
the flow of fluid- from-said pump discharge con--
nection ‘to said motor-punip-device- and a*con=-
nection~for-conducting “fiuid “after it has ‘done>
work -in'-said ‘motor-pump* device- back to-said”
source, & relisf connection: from-said pump’ dis-~
charge- connection -béck to- said source “having -

tainment of -a*pressuré-in‘said pump dischargé:
connection suited: to-driving by said motor-puip-
of said reel to efféct cable'winding; another relief
connection commitiicabie-with the motor-pump-
device for fldid- discharged by ssid motor-pump-
device when cable is béing drawn off the-reel,’
said another relief connection also having a relief
valve therein; said-latter reliéf valve sel tc open-

_upon’ subjection +to-alower ‘pressure suited to-

cable unwindifig, and-valve ‘means for prevent--
ing, when said motor<pump device is driving said-
reel, flow: of fuid in“transit irom said pump to-
said ‘motor-pump- device through said: anothéer”
relief - connection: and’* for- intérrupting, when’

- caple is being drawn off‘the reel, communication’

between the pump -discharge-connection-and said:
motor-pump device and “goncurrently connecting”
the then discharge side-of ‘the latter with’ said-

~ another relief ‘connection.

97 I1i combination,  a wirdihg reel 'mounted
upon - a vehiclefor ‘movement- therewith' and:
adapted o0 have ‘a cable -wound thereon and 1o
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-
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nected ito: said reel to-drive -the latter to effect
winding ‘of said- cableand to ke 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 motdr:pump- device as a 1o~
tor to effect reel drive, a first conduit, to which’
first econduit said pump discharges, a second con-
duiiit, said second conduit connected to said mo-~
tor-pump device and-alternatively operative’ to
conduct fluid: received “from said ‘first -conduit’
to said ‘motor-pump device to- drive-thée latter
as a2 motor and to “server-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 sdid 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 fiist 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 com-
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 g hydraulic fluid,
a2 pump having driving means, a motor-pump
device, a driving connection between the motor~
bump 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 motor-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
& relatively high pressure, and means for re-
leasing fluid at a relatively lower pressure from
said motor-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 fiuid releasing means
while the motor-pump device is operating as a
motor 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 ag 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 fluid
motor for driving said reel in g direction to
wind cable thereon, a fluid bump, means having
a pressure responsive relief valve in communiea-
tion therewith for delivering fluid from said
fluid pump to said fluid motor to cause the latter
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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 reguire 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 ecable 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 Auid
connected with the intake of said pump, and
means 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 Auid from said fluid
bump and from siad motor-pump device back
to the reservoir when the motor-pump deviee is

being driven backwards by the reel including

means for imposing on the motor-pump device
& 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. BALIL,
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