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1 LeE

The -invention described herein may be ma,nu-

- factured and used by or for the Government for

governmental purposes, without the payment to
me of any royalty thereon.

This invention relates generally to winches, a,ndr K

has particular reference to a hydraulic level' wind-
ing attachment for a winch,

It is an object of the present mventmn to pro-
vide a device for level winding a cable upon a
drum in even layers. . .

A further object of the invention is to prov1de

a device for-level winding a cable upon a drum

which is actuated hydraulically in timed relation
- to the rotation of the drum and which:includes

adjustable means for adapting the -device-to ac-*

commodate cables of various diameters.

Another object-of -the invention is to provide
a compact level winding-attachment for winches
which is eapable. of accommodating a cable ex-
tending from the drum radially at any angle and
which maintains the cable under .tension during
the winding thereof upon the drum,

Still another. object of the.present mvention

-is to provide a reciprocable cable fairlead for level .
winding a eable upon a drum which is automati-’
cally reversed at opposite ends of the drum and,
in addition, which may be reversed. at any posi-
tion when the direction. of rotation of the drum
itself is reversed.

Various mechanical dev1ces have been proposed
in the past for level winding cables upon drums,
but these have not been entirely satisfactory due
to the accumulation” of errors therein and the
necessary complexity of the design. In addition, .
the bulky size of these devices-has made their use
on portable winches. prohibitive. - These disad-
vantages are eliminated in the present device by
providing & simple hydraulically actuated attach-
ment which accurately guides the cable upon the
drum in timed relation to the rotation of the
drum. This is accomplished by means of a cable
fairlead mounted upon a cylinder which, in turn,
is reciprocable relative to a fixed piston. Recipro-
cation of the cylinder is effected by means of a-
positive displacement - hydraulic pump actuated
by a cam surface upon one-flange of the drum
of the winch. The cylinder. and cable fairlead

.are carried by a frame pivotally mounted with
respect to the drum, thus permitting the frame
to be turned so that the cable can be led to the
drum from any radial direction.. Reversal of the
cylinder and cable fairlead is effected. by pilot
valves positioned at opposite ends of the stroke

of the cylinder and operable through a-four-way:

10

20

v2_

valve to direct. the ﬂU.ld from the pump to the

-opposite end-of the cylinder.

“~These and-other objects of the 1nvent1on W111
be made more apparent as this description pro-
ceeds, particularly when considered in connection
with the accompanying drawings in which:

Figure 1 is.a front elevation of a winch con~
structed in accordance w1th the present inven-
tlon

Flgure 2 1s an end elevatlon thereof partly
broken away;

Figure 3 is a plan view of a portlon of the con-
struction shown in Figure 1;:

‘PFigure 4 is a cross-section taken on the plane

‘indicated by.the line 4—4 of Figure 2;

Tigure 5 is.a cross-section taken on the plane
indicated by the:line 5—5 of Figure 2; ;-

Figure 6 is a eross- -section taken on the plane
indicated by the line -6—6 of Figure 4; and

Figure 7 is.a dlagrammatlcal v1eW of the

- hydraulic system :

N

8

Referring now more partmularly to the draw-
ings;, it will- be noted that in Figures 1 and 2Ihave
illustrated a conventional type wineh 10, compris-
ing a-drum {1 having end flanges 12 and {3 and

-adapted to- receive a. cable i4. - The drum I is

. mounted upon a.shaft {5 ‘having the opposite

40

.60

-ends-thereof journalled. in bearings carried by the

end bracket (6-and the housing 11, which are
mounted upon the base -18. Keyed. to the shaft
15 within the housing 17 is a worm wheel 19 mesh-
ing-with a-worm 28, the latter being carried by

.shaft 21 which is driven by any suitable means

(not shown); such as from a power: take off shaft
of a vehicle motor. :

A pair-of ‘brackets 22 are plvotally mounted
upon opposite ends of the shaft .15 and are each
provided with- a cylindrical bore 23 adapted. to
receive a' sleeve. 24 which, in turn, carries the
cable guiding means to 'be described hereinafter.

Mounted upon the sleeve 24 are a pair of plates
25 provided with aligned openings 26 engageable
with the outer periphery of the sleeve. . It will be
noted -that -the plates .25 -are thus rotatably
mounted -on the sleeve 24.and, -in.addition, are
slidable axially thereof. -The radially outer ends
of the .plates . 25. are detachably connected to-
gether by a-plate 21.

The sleeve- 24 jis -provided . with three equally
spaced. longitudinally extending grooves 28, each
of which is-adapted to receive a radially inwardly
extending key 29 formed upon the inner periphery
of a split sleeve 30, journalled upon the sleeve 24.
The sleeve 30. is formed in three. sections . to
facilitate assembly and is.provided -at one end
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with a radially outwardly extending flange 31 and

is threaded at the opposite end to receive a nut
32. A sheave 33 is rotatably mounted upon the
sleeve 30 angd is retained. thereon by means of
the flange-31 and the nut 32. It will now be ap-
parent that the sleeve 30 is adapted to be re-
ciprocated longitudinally upon the sleeve 24 and
carries the sheave 33 ‘which is rotata.ble ithereon.

In order to guide the cable 14 and to maintain

a suitable tension thereon, I have provided a pair-

of sheaves 35 and 36 journalled upon shafts 3T,

which in turn are mounted between the opposite
bifurcated ends 38 of a bracket -39: positioned

between the plates 25. . The opposite ends of the

“shafts 31 extend through the bifurcated ends 28
. of the bracket 39 and are received and guided.in *
 slots 40 and 41 provided in the plates 25. ‘
‘tached to'the bracket 39, between the shesves 35
. .and 36,.is a leaf spring. 42 having-its ‘opposite end -
. in engagement with the inner surface of the end
~-plate 21." With ‘this construction, the racket 33, -
. carrying the sheaves 35 and 36, is resiliently urged
. toward the sheave 33 and Tunctions to maintain
" ‘the cable 14 under-terision while the latter is be-

At-

ing ‘wound upon the -drum -and -automatically re-
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now be apparent that the cylinder 51 is engage-
able with the cable guiding means in such a man-
ner that the latter is reciprocated therewith.  The
opposite ends of the cylinder 51 are closed by-
suitable heads 55 through which extend the pis-
ton rods 43 and 44.- A suitable packing 56 is pro-
vided within the heads 55 and is adapted to ke

‘compressed by-the packing nuts 571 to prevent

leakage between the cylinder and the piston rods.
Reciprocation of the cylinder 51 and the cable.
guiding means carried thereby is eifected by

-+ means of a positive displacement pump 58, best -
- shown in Figures 2 and 5. The pump 58 com-
“prises a cylinder 59 having its lower end bifur-
‘cated -and embracing the crossbar 69 of the base ..

8. The -crossbar 60 is provided with a slot §i,
and the cylinder is fixed to the crossbar by means -

" of & c¢lamping bolt 62 extending through the bi-

“furcations of the cylinder and the slot in the
crosshar. Received within the upper porfion of

- ¥he -cylinder 59 is-a piston:63 having s piston rod -
84 slidably connected by means of :a bolt 6310 a

‘25
. leases the tension ‘when the cable is being re- .

moved -from the drum. ‘This feature facilitates

unwinding the ‘cable from ‘the drum, particularly

. when this is done by hand.. It -will be noted that

" the slots 40 -and 44 are angularly disposed and
. cooperate with the shafts 3T to permit the neces-

30

sary movement -of ithe sheaves 35 and 36 under g

. the action of the spring-42.

As best seen in Figure 2, in whxch the pivoted

_brackets 22 are-extended rearwardly of the winch’
to guide the cdble ‘thereon from that direction,
| the cable 14 extends from the drum [ around the

" | 'lower ‘side ‘of the sheave ‘33, thence between the

35, periphery of the flange 12 is formed with a cam

‘pair-of .arms 68, each having one end pivoted-at
8T to a bracket 68 bolted tothe vertically ‘extend-
ing flange 69 of the base 18, The arms$6 are pro-
vided with slots 70 through which passes bolt 65,
permitting reciprocation of piston rod 64.  The

“opposite-ends of the arms 86 embrace and pivotal--

1y support a cam follower Tl which engages the
outer periphery -of the flange 12 of the drum 4.
Flanges 12 are provided-on ‘opposite sides ‘of the
cam follower T1 ‘to maintain the follower in lat-
eral alignment with ‘the flange 12.

It will be noted from Figure 2 that the outer

surface 13 which comprises a pre-deterniined

~ number of radially outwardly extending arcuate

sheaves 36 and "33 and ‘ﬁna?ily around ‘the upper :

| portion of the sheave 35 and outwardly thergfrom

40

for connection to the object being moved by ‘the

winch.

“The novel arrangement heremabove descrlbed :

| maintains ‘the cable under tension, thus permit-
. ting it to be wound-evenly upon the drum-and, at

the same time, the entire cable guiding-device-can

. be swung ‘around the axis:of the drum I4-andthe
tension assembly supported ‘by the plates 25 can -
‘be swung around the sleeve 24 to adapt itself to
pull an ‘object from any dlI‘ECthn radla’lly of the
. drum,

To permit the above -described -cable ‘guiding

'means to ‘be re¢iprocated axially-of the drum {1
“to level wind ‘the cable thereon, I have provided

the novel means hereinafiter described.

. With particular reference to Figure 4, 43 and

‘44 are piston rods mounted co-zxially within the
'sleeve 24 and having their inner :adjacent ends

secured to the piston 45. The outwardly extend-

‘ing -ends ‘of ‘the piston rods 43 and 44 extend
. through apertures 46 in the brackets 22 and are
secured ‘therete by ‘means of ‘the locknuts 47.
“Each piston rod is provided with a Tongitudinally
-extending passage 48 therein having one end com-

‘municating with-a tube 49 by means of the inter-
‘connecting elbow 50,
- tending through the wall of the ‘piston rod-inclose
_proximity te the piston 45. "The fixed piston 45
'is ‘positioned within a cylinder 51 received within
‘the sleeve 24 ‘and reciprocable relative to ‘the
gsleeve and ‘to the piston 45.' In detail, the cylin-
-der 51 has a ‘body portion 52 provided with ra-
yd1a,lly, -outwardly extending annular flanges 53
-and 54 adapted to embrace ‘the oppesite ends -of
~the keys 29 extending within the sleeve 24, Tt will

and the ‘opposite -end &x-

4

i

50

55

60

65

70

75

lands T84 with depressions T5 ‘between adjacent
{ands. The coil'spring 76 is mounted in compres-
sion between the cross‘arm 69 and arms. 68 and
maintains ‘the cam follower T{ in constant en-
gagement with the cam 13, ‘With this construc-
tion it will be seen that rotation of the drum i1
and ‘its -flange 12 effects a reclprocatlon of the

“cam follower 71 and through the arms 66 a

corresponding reciprocation of the piston 63 W1th-~

_in‘the cylinder 59. The number of strokes of the

piston per revolution of the drum {{ is depend-
ent upon the number of the lands 74 provided on
the -cam surface 13 of the drum flange ‘and the
parts are proportioned so that the pump will de-

‘liver a pre-determined quantity of fluid for each

revolution of the drum f1. Fluid is admitted into
the eylinder 59-through the check valve 16" on the
suction stroke of the piston and is forced from the
cylinder through the check valve 77 on the down-
ward stroke of the piston, at which time the check
valve 16’ automatically closes.

The outlet passage 18 of the cylinder is adapted
by means-to be more fully described hereinafter
to commumicate with the passage formed in one
or the other of the piston rods 43 and 44 and with
the interior of the cylinder 51 -at the correspond-
ing side of. the piston 45, The construction is
such that the quantity of fluid forced into the cyl-
inder 51 from the pump 58 during one revolution
of the:drum-1 | is an amount sufficient to'move the
cylinder 51 axially relitive to the fixed piston 45 a
distance equal to the width of the cable 4. Move-
‘ment of -the cylinder 51 is continuous during ro-
‘tation of the drum 11 and moves the cable guid-
irg means long1tudma11y at such a rate that the
‘cable 14'is woundupon thedrum 41 ineven layers.

Adjustment ‘can readily be made to enable the .
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“axial movement.of the cylinder 5! to exactly éor-~
respond to the width of the cable 14 and ‘also to
accommodate cables. of various diameters.: This
s accomplished by moving the pump 58 laterally
- and clamping the cylinder-59 in various positions
“by means of clamping bolt 62 in the slot 61 in
crossbar 9. ‘This adjustment varies the effective
length of the lever arm €6 and changes the. iength
of the stroke of the piston 63, thus varying the
-amount ‘of fluid transmitted to the’ cylinder- 5
- during each revolution of the drum. ‘

10

When the cylinder 51 and the cable gu1dmg i

“‘means carried thereby have traversed the length
- of the drum {1 and the cable {4 has reached a

position adjacent either to flange 12 or 13 there-

-of, provision is made for reversing the. direction

of rec1procat10n of the cylinder 51 to permit the

" ¢able guiding means- to traverse the drum in the
opposite direction and to thereby wind the cable
“18 upon the drum-in another layer. This re-
- versing means- comprises & pair of pilot valves
79 mounted in the brackets 22 and having actu-
“ating rollers 80 extending through openings 8] in
the sleeve 24 ‘and positioned for engagement with

“heads 55 attached to the cylinder 5f at opposite-
- ends of the stroke of the latter. Actuation of one:

of ‘the pilot valves 19 is operable -to change the
flow of fluid from the pump 58 to the opposite
end of the cylinder 5f, thereby reversing the di-
rection of longitudinal movement of the cyhnder

. Reference is now made to the hydraulic dia-

“gram shHown in-Figure 7, in which certain parts

15

20

~
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of the present device are illustrated diagrammat-

ically for the purpose of showing the operation

- of the hydraulic system.: 82 is a balanced, four-
‘way, piston-type pilot-operated control valve of
“a coriventional type. ~Valve 82 has ports 83 and
84 communicating by means of the tubes 85 and
86 respectively ‘tc the -ends of the passages 48
provided in the piston rods 43 and 44.
~port 81 of the valve 82 commiinicates through
:tube 88 to the fluid reservoir 83. Tube 90 sup-
plies fluid from the reservoir to the pos1t1ve dis-
‘placement pump 58, the outlet 18 of which com-

" municates by means of a tube 81 to the mlet port' 4

: 92 of the valve.

¢ Operation of the valve 82 to reverse the ﬂow of -

fluid to the cylinder 51 is effected by the pilot

Outlet”

40

valves 19 which are connected to opposﬂ;e ends

of the valve 82 by the tubes 93 and 94.. The pilot"

-valves are adapted to be exhausted to the reser-
voir 89 by means of the tubes 95 and 96 which
‘¢ommunicate with tube 88 leading to the reser-
‘voir. - The pilot valves 19 are of conventional

" 'type and, when ‘actuated by engagement with

“the cylinder 51 at one end of the stroke of the
latter, operate to relieve the pressure at the cor-
respondmg end of the valve 82, thus automat-
ically reversing the piston within the valve and
reversing the direction of fluid flow. In de-
tail, when cylinder 51 and. the cable fairlead
carrled thereby are movmg to the left of Figure 7,
fluid from the pump 58 is directed by the valve

82 through the port 83 and the tube 85 to the.
interior of the cylinder at the left end thereof.

At the same time, fluid from the right end of
the .cylinder §i is- exhausted through the tube
86 to the valve 82 and to the reservoir 89 through
the tube 88. When the cylinder 51 reaches the

end of its leftward stroke, the roller on the pilot 7!

valve 19 is engaged by the cylinder and -the
pressure on the left-hand end of the valve 82 is
relieved through the ‘tube 93 and exhausted
through the pilot valve and the tubes 95, 96 and
88 to the reservoir 89. This reverses the valve

60

25°
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. 82 and fluid now flows from the pump 58 through

theé valve and out through the port 84 of the lat-
ter and:through the tube 86 to the interior. of
the right-hand end of the ‘eylinder 51.. The in-
terior of the left-hand.end of the cylinder 51 now
communicates through the tube 85 and the valve
82 to the exhaust tube 88 and is returned to the

"reservoir- 89. When the cylinder 5i reaches the
-end of.its richt-hand stroke, the corresponding
.pilot valve 18.is engaged and actuated and re-

lieves  the pressure to the right-hand end of
the valve 82 through the tube 94 and the exhaust
tubes 96 and 88. This again reverses the valve
82 and, in this manner, remprocatlon .of the cyl-
inder 51 is effected.

In the event the direction of rotation of the

~drum is reversed to permit the cable to be -un-

wound from: the drum after it has been wound
thereon, or vice veérsa, there is provided a man-
ually operated valve 97 connected by tubes 98 and.
99 to the tubes 93 and 94 respectively; which in

turn: communicate . with' opposite. ends of the

valye 82.- Actuation of the valve 97 is effective
to relieve the pressuve at either selected end of
the valve 82 and to exhaust the same through
the exhaust tube 190 to the reservoir. 89, This
reverses the valve 82 and reverses the flow of fluid
to the. cylinder 51 in a manner: similar to-the
reversal effected by the pilot valves 19 and per-
mits the longitudinal movement of the cylinder
to be reversed . at any.time so that the cable
guiding means  will .follow :the winding. or un-
winding of the cable in the proper manner.
‘Although I have shown and described certain
embodimerits of my invention, it will be under-
stood that I do not wish to be limited to the exact
construction shown and:described, but that vari-
ous changes and:modifications may be made as
do not ‘departifrom the spirit ‘and scope of ‘my
invention as defined in the appended clalms
‘What I claim is: '
1. A device for level winding a cable on a drum
comprising a member movable axially of: the -
drum, cable guiding means carried by said mem- -
ber, hydraulic means arranged to move.said mem-
ber axially of the drum, and a cam on the flange
of the drum arranged to actuate said hydraulic
means in timed relation to the rotation of the
drum. .
~2.-A device for lnvel winding a ‘cable on a drum
comprising a member reciprocable axially of the
drum, cable guiding means carried by said mem-
ber, a positive = displacement hydraulic pump, |
means for actuating said pump in fimed rela-
tion to the rotation of the drum. to move said
member axially of the drum to level wind the

“eable thereon, and means for adjusting the dis-

placement of said pump to change the rate of
movement of said member relative to the rate of
rotation of said drum.

3. A device for level winding a cable on a drum

" comprising a member reciprocable axially of the

drum, cable guiding means carried by said mem-
ber, a positive displacement hydraulic pump, a
cam for actuating said pump, said cam being
movable in timed relation to the rotation of the

_drum to move said member axially of the drum
to level wind the cable thereon, and means for

adjusting the displacement . of said pump. to
change the rate of movement of said member
relative to the rate of rotation of the drum.

4. A device for level winding a cable on a drum
comprising a cylinder element and a piston ele-
ment, one of said elements being fixed and the

other being reciprocable relative thereto, a cable
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_fairlead carried by the :reciprocabletelement, a
- positive displacement hydraulic pump, o I}ydrafu-
- leconduit.-connecting ;said pump to the interior.

of said cylinder €lement, and g cam on the flange
-of -the drum engageable with said pump. to actu-
ate the latter in timed relation to the rotation
of the drum whereby fluid is forced from the
pump into the cylinder element to move said
cable fairlead to ievel wind the cable on the drum.

-5, ‘A device for level winding a, cable on a drum

comprising -a cylinder :element and a piston -ele-

‘ment, one . of said -elements being fixed and the

5

10

‘other being reciprocable relative thereto, g cable

fairlead carried by the reciprocable element, a

positive displacement hydraulic ;pump, hydraulic

~conduits providing communication between said

15.

pump and 'the opposite ends of the cylinder ele- -

| mment, means for actuating :said pump in timed
relation o the rotation of the drum, a valve for:
‘directing the flow of fluid from said pump to:
¢ither end -of the cylinder -element, and a pair
~of pilot valves, said pilet valves: bemg engaged by:

the reciprocable element at opposite ends -of its

“ reciprocation,. -connections -between said pilot
-25

valves and the-first mentioned valve to reverse

. ~the flow of fluid from the pump from one end .of
“the eylinder element. to the other end to reverse

the-movement of the reciprocable element and

the cable fairlead to wind the cable on the drum

inva plurality of Jayers, and independently oper-
ated means for reversing the reciprocation of the
reciprocable-element at’ any. point in its travel.

6. A device for level winding a.cable on g drum

:comprising a-cylinder -element and a piston ele--
ment, one:of said elements being fixed and the®
i other being reciprocable relative theréto, a cable

-fairlead :movable in aceordance ‘with the: renu,ro-
. cation-of the reciprocable element; a positive dig-
-placement-hydraulic pump, a hydraulic conduit
40
a -cam.for actuating said pump, said cam being

between said pump and said cylinder element,

movable in timed relation to the rotation of the
drum to move said reciprocable element and

. the cable fdgirlead to level wind the cable on the
. drum, and means for adjusting ‘the. stroke of

20

; ' 8
‘on the flange of the drum; a:cam follower carried
by:said lever and -engageable with said cam,and

resilient means acting on said lever 4o -hold said
‘cam ‘follower in -engagement with said -cam :s0
.that rotation of the drum operates said pump-and

moves Said cable guiding . means axially -ef the’
drum in-timed relation to the rota;tlon mf ~the
drum,

9. A device for level Wmdmg a- ca.ble on adrum
comprlsmg a member movable axially -of -the
drum, cable guiding means-carried by said mem-

‘ber, -hydraulically actuated meang arranged to-
‘move said member axially of the drum, a.pump .

having relatively ‘reciprocable - piston and. cylin~
der:elements, a pivotally mounted lever icon-

‘nected to-one -of said relat.lvely reciprocable ele-

ments, means asseciated with:said drum for-escil-

lating said lever in timed relation to rotation -of o

said drum, and méans.for adjusting the. lacamon :
of the-connection between:the lever ‘and-the one

- of the, ‘relatively. reciprocable -elements attached

s

said pump to change: the rate of movement of o

the .cable- fairlead relative to the rate .of rota
tion of the drum.

7. A device for level W111d111°' a cable on a drum :
50,

comprising .a- member movakle axiaily -of the
drum, ‘cable guiding means carried by said

3 “member, hydraulically actuated means arranged |
to move - said member - axially of the drum, = '

pump having relatively reciprocable piston and
cylinder €lements, a cam follower associated with
one of said relatively reciprocable elements, and
acam on the flange of said drum engageable with

said cam follower to actuate said pump-and move -

said cable guiding means in timed relation to
the rotation of the drum.
8. A device for level winding a cable on a drum

: comprising a member movable axially of the

drum, ‘cable.guiding means carried by said mem-
ber, hydraulically actuated means arranged to
move said member axially of the drum, a pump
‘having relatively reciprocable piston and cylinder

- thereto to vary the stroke of the pump-to change
‘the rate of movement of the. cable ‘guiding means

relative to.the rate of rotation of the drum. -
10.. A -device for level wmdmg 2 -cable “on ‘2
drum . -comprising a sleeve mounted. with its-axis

- parallel to- the axis of the. drum -and having-a

long1tud1nal slot therein, a cylinder mounted for

_ reciprocation within said sleeve, -2 piston within
30

said cylinder, said piston- being fixed relative to
said.sleeve, hydraulic means for reciprocating:said
cylinder, cable ‘guiding -means- mounted .on-said
sleeve for axial movement relative thereto, -and

- means extevzdmg through the slot in said.sleeve
.and connecting said-cylinder and said-cable ‘guid-

ing:means so that reciprocation of said cylinder

effects a corresponding reclprocatlon of said, cable .
~guiding means;

11, A device forvlevel Wlndmg -a-cable on 8
drum comprising a sleeve mounted with:its axis
Parallel to the axis-of the drum, cooperating .cyl-

.inder and piston elemerts’ concentrieally mounted
within said sleeve, one of said elements being . -

fixed relative: to said.sleeve and the other being

_reciprocable -relative thereto, a frame rotatably:

and slidably mounted on said sleeve,: cable-guid~

.- ing mmeans carried by said frame, means -connect-
- -ing'said frame 1o said reciprocable element,:and
- hydraulic. means for actuatmg said reciprocable

element to move said frame and cable guldlng

‘means axial of said sleeve.

12, 'A: device for level wmdmg a cable on-.a

“drum comprising a sleeve mounted with its axis

60

65

" .elements, a pivotally mounted lever connected to :
.- one of said relatively reciprocable elements, a cam

paralle] to the axis of the drum and" having -a
plurality of mrcumferentla,lly spaced longitudinal
slots therein, a cylinder mounted for reciproca~
tion within said sleeve, a piston within said cyl-
inder, said piston being fixed relative to said
sleeve, hydraulic means for reciprocating said
cylinder, a frame rotatably and slidably mounted
on said sleeve, sheaves carried by said frame ar- .
ranged.to guide the cable, and connecting means °
extending through said slots ang engaging said
cylinder and said frame so that reciprocation of
said cylinder effects a corresponding reciproca~
tlon of sald cable guiding means.

- 'GLADDEN H. ESCH.



