Oct. 14,1941, A v GRAHAM 2,258,889

CABLE SPOOLING DEVICE

Filed July 31, 1939

—— = e ‘%.-_I:ﬂ'-
RSa T Rba 44 \“* \3-70 403?
| ‘1 ; 1/ AL 384 \\\%
L i AT <0 38 /N\NXK 5
O—F = | | . 4

Ty e el L
/86 o kA W e 3a o

== ” '-.___-{ N :_ l| : - - '/NVENTO/? |
/8 ] ) 5 g ADELBERT M.GRAHAM

Yy .
LS g \ G - HARRIS, KTECH, FOSTER & HARRIS

FOR THE FIRM

A7TTORNEYS.

PRI Ceer o




Patented Oct. 14, 1941

~ UNITED

STATES PATENT

we LEF

- 2,258, 839 |
| - CABLE SPOOLING DEVICE
Adelbert M Graham, Beverly Hllls, Ca,hf as-

sigmor to Walter G.

Calif.

L.

Smith, Los Angeles

Applloetion July 31, 1939, Serml NO 287, 600
(Cl 254——190)

11 Claims,

This invention :r_ele,tes_ to a cable spooling de-_

vice, and particularly to a cable contacting roller
for reversing the direction along the axis of a

drum of the progression of spiral cable windings

on the drum. It is particularly adapted for use
with cable winding drums which are not equipped
with a level winder, such as the cable drum of
the draw-works of a well drilling appa,retus and
of other heavy.duty ho1st1ng apparatus..

The heavy cables used in well rigs are wound

on a drum which is power driven for rotation in
the winding direction and which is rotated in the

unwinding direction by -the weight of the drilling

apparatus or well casing or other object sustained

by the cable.

 Because of the long spen of the cable from the

drum to the crown block at the top of the derrick,

the angle between the cable and the Iongltudme,l'_

lines of the drum, which is substantially a right
angle, does not appreciably vary as the tangential
winding peint travels back and forth from one
drum flange to the other during the spooling of
the cable. As a result, there is no appreciable
horizontal component of the tensile stress in the
cable tending to turn the cable back at the drum

flanges when the cable is being wound on the

drum. The cable thus tends to pile up one coil

on top of another at the end of the drum instead
of starting back with the beginning of the first .

coill made after the cable contacts the flange.
When several coils of the cable thus pile up at the
end of the drum, they are apt to become suddenly
disengaged by the stress of the cable and slip
- sideways, creating a slack which, when abruptly

taken up by the stress of the cable, ‘subjects the

machinery to a heavy shock.

It is an chject of this invention to provide a
device for turning back the cable at the ends of

the drum as it is being wound upon the drum so

as to cause it to start back smoothly and evenly
without piling up or slipping laterally.

It is a further object of this invention to pro-
vide such & turn-back device which will be ad-
justable to apply in exactly the right direction
just enough force to start the cable coiling toward
the other end of the drum, and not enough force

to preteot the cable flom completing one wrap

of coils upon the drum all the ‘way to the drum
flange. |

It is a further object of thls mventlon to pro-

vide a mounting for the roller which will be ad-

justable to position the roller so as to reduce to

a minimum the wear to which the roller 1s sub-
,]eoted
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It is a further obJeot of thls mventlon to pro-.-
vide a mounting for the roller which will permit
the roller to be adjusted to such a position that
the turn-back force exerted upon the cable is
varied to compensate for the variation in fric-
tional resistance to the turn-back force which is
a variant of the changing dle,meter of the wre,p of
cable upon the drum. | -

Further objects and a.dva,nteges of the inven-
tion will be made evident throughout the follow—-
ing part of the speolﬁoetlon - .

Referring to the drawing, Whlch 1S for 111us-~
travive purposes only, |

Fig. 1 is a perspective view showmg the top-' o

portion of a housing of a draw-works with a turn-
back  spooling roller and roller mounting -con-
structed in accordance with this invention se-

- cured in position at each end of the cable open-
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ing in the housmg_ dlI‘EECﬂJ benee,th Whloh the-

drum is mounted | |
Fig. 2 is a vertical section of a dlum and e,dm-'
cent portions of the housmg | |
Fig. 3 is a top plen vrew of the roller and roller'
housmg
Fig. 4 is a side eleva,tlon thereof w1th one end_
of the roller shown in vertical seotlon L
- Fig. 5 is an end eleva,tlon of the roller and._-- |
housing. - R
Fig. 6 is a perspectwe view of a modlﬁed form‘_‘
of the bracket of the roller mounting. .
A roller 1 preferably, but not necessarily, pro-
vided with a hard rubber facing 12 is rotatably-

mounted by means of ball bearings 13 upon a
spindle {4. The spindle 14 is secured by means of

" U-bolts £5 to a roller housing 16 and is prevented

from vertical displacement in the housmg by its

engagement with the sides of notches i6a.
The roller housing {6 comprises a base plate

{7, end walls {8, a vertical web I8¢, and a semi-

" cylindrical guard hood 8. Each of the end walls
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{8 is formed with an outwardly bowed pocket
[8b. .The U-bolts {5 are seated within these
pockets, their threaded ends projecting through
apertures 1% in the hood 9. Nuts 28 on the

threaded ends of the U-bolts clamp the spindle

i4 in position. The base plate [T is formed with

g, central aperture 22 and two arcuate avertures.
23 arranged on opposite sides of the aperture

22 as a center with the median point of each

aperture 43 disposed between the aperture 22 and
the adjacent end of the roller housing 6. A
table 26 is formed with three parallel slotted
apertures 24 spaced to register with the aperture
22 and the arcuate apertures 23 of the base plate
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{T. A bolt 25 and two flanking bolts 2%a fasten
the base plate IT to the table 26. The bolt 25
is seated in the central circular aperture 22 and
the central slot 24. Each of the bolts 28a is
seated in one of the arcuate slots 23 and the corre-

sponding outer one of the three slots 24.

This arrangement of apertures, slots, and bolts
permits the housing {6, and with it the roller i1,

to have a translatory adjustment In a horizontal
plane from front to rear, or vice versa, of the

10.

horizontal table 26. Since, because of the man-. . .
ner of mounting the table 28, the direction of this -

translatory movement of the roller housing is =

parallel to the axis of the cable drum, the vertical
plane of the working face of the roller may be

offset any desired distance from the vertical

plane of the flange at the end of the drum.

to permit an angular adjustment of the base
plate 17 of the roller housing 16, and consequent-

ly an angular adjustment of the roller i/, In a

horizontal plane with respect to the table 26.
By means of this angular adjustment, the ver-
tical plane of the working face of the roller may
be inclined somewhat from an angle of 90° with
the aXis of the drum. -
The table 26 is a part of a bracket 2f, which
is formed with a vertical plate 27 integrally con-
nected to the forward edge of the table 26. This
vertical plate is preferably formed to present
parallel vertical end edges 28 and a bottom edge
29 inclined at a substantial angle to the horizon-
tal. A vertical strengthening web 30 is provided

extending from front to rear of the table 26 and

connecting with the plate 271 along its shorter

end edge 28. _ |
- As shown in Fig. 1, the plate 27 i1s welded or

otherwise rigidly attached to a draw-works hous-

ing 31 at an end 32 of a cable aperture 33. It
is preferably attached to the draw-works housing
in such a relative position thereto that, as shown

in Fig. 2, the axis 34 of the roller makes an angle

of 90° with a cable 35 as it travels to and irom
a drum 36. While the cable 35 usually occupies
an approximately vertical position, its position
may vary slightly from the true vertical, and it
is desirable that the bracket 21 be attached to
the draw-works housing in such position that
the roller axis 34 is set at an angle to the direc-
tion of the cable 35 which is as nearly 90° as it
may be possible to establish. It is apparent that
if this perpendicular relationship is not present,
end thrust develops upon one or the other of
the bearings 3, and the rubber face of the roller
is subjected to an abrasive force longitudinally
of the working face of the roller at the point of
contact with the cable 39.

An alternative form of bracket for mounting
the roller housing is shown in Fig. 6 of the draw-
ing. This bracket 21a comprises a short standard
37, a long standard 38, and a table 26a. "The

standards. 37 and 38 are arranged to be rigidly
bolted to a curvilinear portion 39 _of the draw-
works housing at the end of a cable aperture

33a. The difference in height of the two stand-
ards 37 and 38 is a feature by which the bracket
2ia is adapted to be attached to a support cf
the sloping character of this portion of a draw-
works housing and provides in the table 26a a
substantially horizontal support for the roller
housing. - | |

The table 26a is secured to the standards 37
and 38 by means of holts 40 and 46 which engage
bolt holes or bolt slots in the upper ends of the
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- end of the bolt 49.

The character and relationship of the aper- . rality of bolt holes 45.

tures and slots 22, 23, and 24, are also such as

2 258,889

two standards, and registering bolt holes or bolf
slots in depending ears of the table. As shown in
the drawing, the standard 31 has two legs 3la
and 376 each formed with a bolt hole at ifs
upper end, and the table 26 has two depending
ears 42 provided with registering bolt holes. The
bolt 49 snugly fitting within the bolt holes in
the legs 37a and 370 and the ears 42 provides
a hinged joint between the table 260 and the
standard 37 which may be made a rigid connec-
tion by tightening the nut on the threaded outer
The table 26a is provided
at its other end with two depending ears 43
which lie outside of the two legs 38a and 38b
of the standard 38. Each of the ears 43 is formed
with a short vertical slot 44, and each of the
standards 38%a and 380 is formed with a plu-
A holt 46, preferably
encircled with a ferrule 47 to give rigidity fto
the assembled structure when drawn together by
the nut on the threaded end of the bolt 46, passes
through the slots 44 and any selected one of the
pairs of bolt holes 45, the selection depending
upon the degree of inclination to the horizontal
of the draw-work housing 3%. The slots 44 pro-
vide for an accurate adjustment of the table 26a
with respect to the horizontal by which the axis
34 of the roller (see Fig. 2) may be placed at an
angle of exactly 90° with the cable 35.

The translatory adjustability of the base plate
{T on the table 26 makes it possible to regulate
the displacement between the vertical plane of
the working face of the roller and the vertical
plane of the flange 48 of the drum 36. By regu-
lating this displacement, the angle with the ver-
tical formed by the length of cable from the

working face of the roller to the drum, at the

moment when the cable reaches the drum flange,
may be adjusted to exactly the correct magnitude

- 10 give a horizontal component of the longitudinal
stress in the cable just sufficient to cause the
cable to start back across the drum at exactly

the right juncture, i. e., neither prematurely,
causing a short wrap, nor helatedly, causing a
piling up of the cable at the end of the drum,
resulting in an even, smooth wrap of convolu-
tions, -

The turn-back force must be sufficient to over-
come the frictional resistance between the first
portion of the second coil of a new wrap and
the first coil of that new wrap beneath it, for
it is this resistance which opposes lateral move-
ment of the second coil into place beside the first
coil. This frictional resistance is proportional
to the inward pressure of a coil upon the wrap
beneath it. This inward pressure is a function
of the tensile stress in the cable line.

Another kind of adjustability of the roller is
desirable. The above-mentioned inward pres-
sure of a coil upon the wrap beneath it varies
per unit leneth of cable inversely as the diam-
eter of the wrap. The turn-back force should
correspondingly decrease in magnitude as the
wraps Increase in diameter during the winding
operation. |

T'o accomplish this, the axis of the roller should
be disposed at a slight angle to a vertical plane
perpendicular to the axis of the drum so that as
the diameter of the wrap increases and the point
of contact of the cable with the working face of
the roller travels lengthwise of the roller, this
point of contact may approach the vertical plane
of the flange of the drum, giving rise to a decrease
in the angle of inclination of the cable to the
vertical. The angular adjustability of the roller

“housing 16 with respect to the mounting bracket
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92{ renders it poss1b1e fo so pos1tlon the axis of the

- roller at such a slight angle to the vertical plane

of the drum flange that the horizontal turn-back
force exerted upon the cable will at all times be
of exactly the right amount to reverse the direc-
tion of the wrap at exactly the right juncture,
i. e., neither prematurely, causing a short wrap,

- prising in combination: a cable spooling turn-

by

nor belatedly, causing a p111ng up of the cable at

the end of the drum.
While this invention has heen disclosed and de-

10

seribed in connection with the draw-works of a

well drilling rig, it is apphoable to many other
similar msta,llatlons of winding equipment, and
the invention is not to be construed as limited to
the particular field of apphoatlon in connection
Wlth which it has been shown and desorlbed

- I claim as my invention:

1. A cable spooling turn-back roller assembly,
comprising: a frame having a plane supporting
face formed with at least two parallel slots inter-
secting said face and adapted to be rigidly se-
cured in g position stationary with respect to the
axis of a cable drum, with said face substantially
perpendicular to the cable line: a roller; and a

bearing support for said roller having a plane :

face cooperating with said plane supporting face
and having clamping means associated with said
plane face and cooperating with said slots, said
clamping means being arranged on a center lme
parallel to the axis of said roller.

2. A cable spooling turn-back roller assembly,
comprising: a roller; a bearing support for said
roller having a wall formed with a plane face par-
allel to the axis of said roller, and formed, in-

tersecting said face, with a central aperture and 3

two diametrically oppos1te isocentric arcuate slots
centered about said aperture and bisected by a
line paraliel to the axis of said roller: a bracket
for attachment to a drum housing, formed with
a plane face and formed, intersecting said plane
face, with three parallel straight slots centered to
register with said aperture and arcuate slots; and
bolt means cooperating with said averture and

said slots to adjustably secure together sald sup-

port and said bracket.

3. A cable spooling turn-back roller assembly,
comprising: a roller: a bearing support for said
roller formed with a plane face parallel to the

axis of said roller, and formed, intersecting said

face, with a central aperture and two diametri-
cally opposite isocentric arcuate slots centered

about said aperture and bisected by a line par-
allel to the axis of said roller; a bracket for at-

tachment to a drum housing, formed with a plane
face, and formed, intersecting said face, with
three parallel straight slots centered to register

with said aperture and arcuate slots, said brack-
et having two elements, one of which is formed
with said plane face, and the other of which is

attachable to said drum housing, said elements
being adjustably secured together to vary the
ratio between the distances from the two ends of
the roller respectively to a point of attachment of
sald bracket to said drum housing: and bolt
means cooperating with said aperture and said
slots to adjustably secure together said support

and said bracket.
4. A cable spooling tum—baok attaohment for

use with a power driven cable drum to cooperate
with a cable on the drum extending from the.

drum to a point relatively remote therefrom and
located so as to cause said cable, when being
power-wound on said drum, to move toward said
drum in a direction approximately perpendicular

2()
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to the direction of the axis of said drum, com- 73

back roller; a first support having bearings in
which said roller is revolvably mounted; a sec-
ond support; coacting engaging means on said
two supports establishing relatively rectilinear
movability therebetween in a path having a di-
rection substantially perpendicular to the dlreo-
tion of the axis of said roller, said means hewmg_
means for holding said supports in any desired
relative position along said path against stresses
acting in the direction of said path; and means
on said second support adapted for securing it to
the housing of a cable drum with the direction
of said path substantially parallel to the drum
axis, whereby said roller may be adjusted to fine-
ly regulate the ratio to the tensile stress in sa,ld
cable of the turn-back reactive force component
of that tensile stress at the point of rolling con-
tact of said cable with said roller at times during
the winding operation when such contact occurs.

5. A cable spooling turn-back attachment for
use with a power-driven cable drum to cooperate
with a cable on the drum extending from’ the
drum tc a point relatively remote therefrom and
located so as to cause said cable, when being
power-wound on said drum, to move toward said

drum In a direction apprommately perpendlcula,r-

to the direction of the axis of said dium, ¢com-
prising in combination: a cable spooling turm-
back roller: a first support having be&rmgs in

which said roller is revolvably mounted; a sec-
ond support; coacting engaging means on said
two supports establishing relative angular mova-
bility therebetween about an axis having a direc~ -
tion substantially perpendicular to the direction -
of the axis of said roller; means for fixing said

supports together in selected relative angular po-

sitions perm1tted by said engaging means; and

‘means on said second support adapted for se-

curing it to the housing of a cable drum with the
direction of said axis of relative angular move-
ment perpendicular to the direction of the drum
axis, whereby said roller may be adjusted to pro-:
vide during a winding operation a varying turn-
back reactive force component of the tensile
stress in said cable at the point of rolling con-
tact of said cable with said roller at times during
the winding operation when such contact oc-

curs, said variation being in accordance with the

varying diameter of the cable wrap on the drum
during said winding operation.
6. A cable spooling turn-back attachment for-

- use with a power-driven cable drum. to cooper-

ate with: a cable on the drum extending from the:

i drum o a point relatively remote therefrom and

located so as to cause said cable, when being
power-wound on said drum, to move tfoward said.

drum in a direction approximately perpendicular:

to the direction of the axis of said drum, com- -
prising in combination: a cable spocling turn-

back roller; a first support having bearines in:
which said roller is revolvably mounted; a see-

ond support; coacting engaging means on said
two supports establishing relative angular mov-
ability therebetween on an axis having g direc-
tion substantially perpendicular to the direction
of the axis of said roller; means for fixing said
supports together in selected relative angular
positions about said axis permitted by said en-

gaging means; and means on said second support:

adapted for securing it to the housing of a cable
drum with said axis substantially parallel to the
drum axis, whereby the component of the tensile
stress in the cable which is parallel to the axis
of the roller and applied to the roller at the
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point of contact of said cable with said roller at

times durmg the winding oper ation when such

contact occurs may ke adjusied to apprommately

zero value,
7. A cable spoahng tu.rn-back a,ttachlnent fOl

use with a power-driven cable drum to cooperate
with a cable on the drum extending from the
drum to a point relatievly remote therefrom and
Jocated so as to cause said cable, when being
power-wound on said drum, to move toward
said drum in a direction approximately perpen-
dicular to the direction of the axis of said drum,
comprising 1n combm&tmn a cable spooling
turn-back roller; a first support having kearings
in which said roller is revolvably mounted; a sec-
ond support; means for rectilinearly, translat-
ably movably mounting said first support on said
second support to be movable thereon in a direc-

tion of translatory movement at an angle to the

axis of said roller having a normal value of 90°,
and for oscillatably movably mounting said first
support on said second support on an axis hav-
ing a direction perpendicular to the direction of
said roller axis and to said direction of trans-

latory movement to permit variation in said

angle: means for fixing said supports tcgether
in selected relative positions with respect to each
other translatively and oscillatively; and means
on said second support adapted for securing it to
the housing of a cable drum with said direction
of translatory movement substantially parallel
to the drum axis and with the direction of sald
axis of relative oscillatory movement substan-

tially perpendicular to the direction of saild drum
axis, whereby said roller may be adjusted to

finely regulate, both in relation to the tensile

stress in said cable and to the varying diameter

of the cable wrap on said drum incident to a
winding operation, the turn-back reactive force
component of said tensile stress at the point of
rolling contact of said cable with said roller at
times during the winding oreration when stuch

contact occurs.
- 8. A cable spooling turn-back attachment for

use with a power-driven cable drum to cooperate
with a cable on the drum extending from the
drum to a point relatively remote therefrom and
located so as to cause said cable, when bheing
power-wound on the drum, to move toward sald
drum in a direction approximately perpendicular

to the direction of the axis of said drum, com-

prising in combination: a cable spooling turn-

back roller;
which said roller is revolvably mountzd; a sec-
ond support; plane surfaces on said two sup-

ports, respectively, substantially parallel to the

axis of said roller and adapted for mutual slid-
ing encagement; means on said supports limit-
ing relative translatory sliding movement of said
supports at said plane surfaces to a rectilinear
path and permitting relative angular sliding
movement of said supports at said surfaces about
an axis at any point along said path; means for
fixing said supports together in any relative POSi-
tion of said plane surfaces; and means on said
second support adapted for securing it to the
housing of a cable drum with the direction of
said path substantially parallel to the drum axXis
and the direction of said axis of angular move-

ment substantially perpendicular to the direc-

tion of said drum axis, whereby said roller may
be adjusted to finely regulate, in relation both to

g first support having bearmgs in
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‘point of contact of said cable with said

the degree of tensﬂe stress in said cable and to
the varying diameter of the cable wrap on the
drum during a winding operation, the turn-back

reactive force component of said tensile stress
at the point of rolling contact of said cable with
said roller at times during the wmdmg operation

when such contact occurs. |

9. In a cable winding structure the combma--
tion of: a power-driven cable drum; cable-re-
taining flanges at each end of the drum; a cable
traverse limiting means mounted adjacent and
spaced inwardly in a direction parallel to the
direction of the drum axis from each of said
flanges: and means for adjusting the position of
said cable traverse limiting means at selected
spaced intervals from the drum flanges, whereby
said cable traverse limiting means may be ad-
justed to finely regulate the ratio to the tensile
stress in said cable of the turn-back reactive
force component of that tensile stress at the
cable
traverse limiting means at times during the wind-
ing operation when such contact occurs, in cor-
respondence to the coefficient of friction of the
material of the cable, the diameter of the cable
and other physical quahtl s of the cable.

10. In a cable winding structure, the combina-
tion of: a power-driven cable drum; cable-re-
taining flanges at each end of the drum; a cable
traverse limiting means for each end of said
drum having an elongated cable-contacting sur-
face, said limiting means being mounted adja-
cent and spaced inwardly along the drum axis
from a corresponding flange with the direction
of elongation of its cable-contacting surface
transverse the direction of the drum axis and
facing toward the other flange; and means for
adjusting the position of said cable-contacting
surface to provide selected angular relationships
between the direction of elongation of said cable-
contacting surface and the dlrectmn oif said drum
axis.

11. In a cable winding structure for winding
a cable extending therefrom to a relatively re-
mote point located so as to cause said cable to
move toward said structure in a direction ap-
proximately perpendicular to the direction of the
axis of the cable windings, the combination of:
a power-driven cable drum; end flanges on the
drum; and a cable-contacting roller mounted
adjacent each end of said drum with the direc-
tion of its axis at an angle slightly less than -
80° to the direction of the axis of said drum
and with the cable-contacting face of said roller
overhanging the drum and the two ends of the
cable-contacting face of said roller disposed at
substantially different distances from said drum
axis, that end of the cable-contacting face of
said roller which is nearer to the drum axis
overhanging the drum to a slightly greater extent
than the other end of said cable-contacting face
of said roller, said angle being of that particular
magnitude required to vary the turn-back reac-
tive force component of the winding tensile stress
of a cable being power-wound on said drum in
correspondence to the variation, as the diameter
of the wrap increases during a winding opera-
tion, of the frictional resistance to lateral move-
ment of the first portion of a second ccil of &
new wrap over the first coil of a new wrap he-
neath it, |
| | ADELBERT M. GRAHAM.
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