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"UNITED STATES

1,575,142

PATENT OFFICE.

ELIHU C. WILSON AND WILLIAM WEBSTER WILSON, OF LOS ANGELES, CALIFORNIA.

HOISTING APPARATUS.

Application filed December 28, 1923. "Serial No. 683,190.

Lo al whom it ma,y concern.:

Be it known that we, Ermau C. WiLsox
and Witriam Weester Winson, citizens of
the United States, and residents of the city
of Los Angeles, in the county of Los Au-
geles and State of California, have invent-
od a new and useful Improvement in Hoist-
ing Apparatus, of which the 10110w1n0 isa
speuhc ation.

This invention relates generally to hoist-

ing apparatus, and while the invention may
be embodied in many different forms and
used in various situations, it is particularly

applicable to hoisting appalatus used in con-
nection with the drllhn(r of oil or: artesian
wells.. Therefore we ha\re 1llustrated and
will describe the invention as applied to this
particular use, but this is not to be construed
as limiting the invention ‘or restricting the
broader claims appended hereto.

The invention may be applied with equal
advantage either to “standard” or “rotary”
drilling rigs, but, for the sake of blevxty
we w1ll confine this description to a “draw
works” installation - wherein a ‘winch or
hoisting drum is utilized for transmitting v
power from an engine to.a rotary table, cat
heads, and cables for raising and lowering t
drill or well pipe,etc.  We will still further
narrow down the description to the perform-
ance. of the hoisting apparatus in accom-
plishing a single task, namely, that of low-
ering’ drill pipe or casing into a drill hole
From this description of its use in a par-
ticular situation, it will be immediately ap-
parent. to those skilled in the art that the
mvention is equally efficacious in many other
situations. ~

To better point out the utility and merit
of our-device, it will be well to discuss the
usual type of hoisting apparatus. and its
failings; for it is among the purposes of .our
invention to provide a hoist which ehall hav
none of these failings.

At the top of each ‘derrick is a‘set of crown
blocks, the hoisting ‘cable being rove first
through these blocks and then through a
tmveling block from which the casing :ele-
vﬂtOI depends. The free end of the cable is
led from the crown block to the hoisting
dvum of the draw-works; and when the cable
ig intially wound on the drum it is neces-

sarily wound loosely; there being no practica--

ble means of winding the cable initially un-
der a strain as great as subsequently applied
to 1t in- use.

,And‘even if-the cable could

be wound tightly when first put on the
drum, its subsequent use under varying loads
tends to wind it comparatively loosely and
then draw it up tight, as will be explained.

Now assume that a joint or stand of cas-
ing has just been added to the string within
the hole, that the string has been Towered
and is suspended from the rotary table by

“slips” and.the elevator 1e1easu1 from the
top of the string.
then rotated to wind up the cable “and there-
by lift the elevator to or near the crown
block in order that the next stand of casing
may be picked up. The elevator, while of
considerable weight, is relatively light with
respect to the string which it has just low-
ered and also with 1espect to a single stand
of pipe, and consequently the cable is wound
upon the hoisting drum in series of rela-
tively loose coils, and, since the cable is rove
through crown and traveling blocks a num-

ber of times, there will be several hundred
feet of 1eL1t1vel'y loosely wound cable on the
hoisting ~drum by the time the traveling
blod\ is at the top of the derrick. The ele-

rator is then applied beneath the nppermost
collal of a new pipe stand, and the drum ro-
tated to elevate this stand sufficiently to
allow its-lowermost end to be swung into
flmal alinement with and threadably ]omed
to-the slip-suspended pipe string.

In picking up the weight of this new
stand, the drum first revolves sufficiently te

take up the slack of the loosely wound coils.
Then, after the new stand: is screwed to the
string, the entire string must be lifted to
enable the slips to be withdrawn from the

table bushing. for the subsequent lowering
‘of the string with the newly added stand.
When the w elghr of the entire string is first
imposed on the cable, naturally, the coils on
the drum arve still further tightened.

Now this initial loose winding and sub-
sequent tightening of the coils is most harn-
ful, for the coils in the outer, windings are
drawn tightly and wedged between the coils
of ‘inner windings, and there is relatively
longitudinal movement between adjacent
coils and adjacent windings due to the pro-
gressive tightening of the coils. These condi-
tions soon result in the cables becoming chafed
and worn to such an extent that their useful
life, especially in deep well drilling, is not
much over a month in length, and when it is
considered that such cables are especially
fabricated for the purpose and hence most
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expensive, it is evident that the ultimate cost
of drilling a well is greatly increased due
to this single factor of excessive cable wesr.
TFrurther, it constitutes a hazard, as a worn
cable may lead to disastrous accidents.

We eliminate the above objectionable fea-
tures by the provision of one drum or trac-
tion sheave for applying the hoisting power
to the cable and for controlling the lowering
movement of the cable, and a second drum
for storing up and paying out the cable as it
is fed from the power drum. A drvive con-
nection from the first te the second drum
maintains the cable taut as it is wound on
the storage drum or reel so there is ne likeli-
hood of loose winding, and all strains of
hoist and lowering-away are taken by the
power drum. The effective diameter of the
storage reel varies accerdingly to the number
of windings upon it, and 1n order that the
storage reel may revolve at just the proper
speed to reel up the cable as it is fed from

“the power dium; the drive from drum to

drum is accomplished through a slip elutch
mechanism, as will be presently described.

We also provide novel means for braking
the two drums with relatively varying de-
grees. of force during paying-out pericds,
and also provide means, active only during
said periods, for offsetting the tendency of
the reel to unwind cible faster than it is
passed over .the power drum. In other
words the cable from drum to reel is main-
tained in a taut condition at all times; yet
the strain is concentrated on the power
drum, and no slack is allowed to accumulate
in the cable on the reel. How this is accom-
plished in connsction with the ilustrated
embodiment of the invention will be under-
stood from the following detailed descrip-
tion, reference being had to the accompany-
ing drawings, in which—

Figure 1 1s a contracted side elevation of
the hoisting apparatus, the shafts upen
which the revolvable elements ave mounted,
being shown in section.

TFio. 2 is a top plan section on line 2—2
of Figure 1.

Fig. 8 is a vertical section on line 8—3
of Figure 2.

ig. 4 illustrates a modified form of power
dram or sheave. and idler; and

Fig. 5 is a side elevation of Figure 4.

As mmentioned above, we will limit the de-
scription of the invention as embodied in
the draw works of a “rotary” well drilling
rig but, as this is done merely to more defi-
nitely point out a typical physical embodi-
ment of the invention, following references
to specific structures are not to be considered
as lumitations on the invention.

In the drawings, numeral 10 designates
derrick flooring from which tower timbers
11 vise. A horizontal shaft 12 has bearing
at 13 in timbers 11, and driving power from
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a suitable source, for instance, a steam en-
gine (not shown), is delivered to sprocket
14 on shaft 12 by chain 15.

A prooved traction sheave 16 is keyed to
shatt 12 and held {from longitudinal move-
ment therealong by collars 17; and secured
to and disposed on opposed sides of sheave
16 ave brake drums 18. Brake bands 19 are
anchored at 20 to the derrick flooring, thence
pass over drums 18, and are secured at 21 to
cranks 22 on shaft 23, which shaft is jour-
naled in floor bearings 24. A brake lever 25
on shaft 23, is adapted to be swung in a
clockwise direction, as viewed in Figure 1, to
rock shaft 23 and thereby contract bands 19
about drums 18 for effecting the application
of braking force to the sheave.

The hoisting cable C leads downwardly
from the crown blocks (not shown) at the
top of the derrick, and thence about sheave
16, as clearly shown in Figure 1. The cable
is then trained over idler 26 cn shaft 27,
thig shaft being supported between timbers
11 at a point above sheave 16. The prin-
cipal functien of idler 26 is to insure sufii-
cient extent of traction contact between cable
C and sheave 16.

Cable. C leads from idler 26 to a storage
reel or drum 28 which is keyed to shaft 29,
this shaft being journaled at 30 in floor
standards 81 and held from longitudinal
movement by the engagement of collars 32
with said standards.

Now the function of veel 28 is to store up
and pay.out cable as it comes from, or is
taken out by sheave 18, and we will now
describe the means employed for maintain-
ing the course of cable from sheave to reel
in a taut condition, whether being taken up
or payed out, so the cable coils are always
evenly and snugly wound about the reel.
This reel may be aptly termed a “pay out
and take up reel” while that portion of the
cable which extends from sheave to rcel may
be termed the “intermediate course” of the
cable,

First, let us consider the means for tak-
g up cable on reel 28. A chain 33 is adapt-
ed to drive sprocket 34 on shaft 29 from
sprocket 35 keyed to shaft 12, Sprocket 9S4
:s smaller in diameter than sprocket 55 and
is loose on shaft 29, there Deing a rateliot
friction clutch 36 for intermittently estal-
lighing a drive between sprocket 84 and its
shafi. The ratio of sprockets 34 and 35 is
such that when the effective diameter of the

‘reel Is less than the diameter of sheave 16,

the reel is driven with sufficient angular
velocity to take up the cable fed to it by
sheave 16, thereby maintaining the inter-
mediate course of cable in a taut condition.
However, when the effective diameter of the
rveel is greater than that of the sheave (which
condition exists when the amount of cable
on. the reel is considerable) the friction
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clutch slips co the intermediate course is not
mder excessive tension and will not canse
the coils to be drawn onto the reel with un-
due tightness.

The ratchet friction clutch 86 may be of
any suitable design, that shown in the draw-
ings being more or less conventional but
serving to illustrate the working principle.
Cluteh plate 87, loose on shaft 29, is integral
with sprocket 34-and -carries a.cam lug 38
adaLted to coact with complementary cam
fug 39 on friction disk 40, also loose on shaft
29, Disk 40 is adapted ’to facially contact
with friction disk 41 which is keyed to shaft
29.. Now when sheave 16 is rotated in a
clockwise direction, as viewed in Figure 1, to
take in cable C, clutch plate 37 is rotated in
the sanie direction through the sprocket and
chain drive plev1ously described. This ro-
tation of plate 87 causes a wedging coaction
between cams 38 and 39, and plate 40 is
thereby pressed or biased into contact With
plate 41 to frictionally drive shaft 29 and
hence reel 28 in a clockwise direction.

As the effective ‘diameter of reel 28 in-
creases (due to the accumulation of cable
windings thereon) the intermediate cable
nourse 1s, of -course, still controlled in’ its
movement from idler 27 by sheave 16, and
acts to retard the forward rotation of the
reel, slippage occurring between - plates 40
and 41.

Now when allowmg cable C to lower away
under the weight of the traveling block or
well pipe connected thereto, sheave 16 ro-

‘tates in a counter clockwise direction, as

viewed in Figure 1, and it 1s necessary that
the drive connection between sheave and reel
be inoperative during such rotation; other-
wise, slack would accumulate in the inter-
mediate course due to the sprocket ratio in
the drive connection.

This desirable inoperative clutch condi-
tion ‘is brought about automatically, for,
when rotated in ‘a counter clockwise direc-
tion, clutch plate 87 merely causes idle rota-
tion of plate 40, without cam action and

therefore without the application of side

pressure to h]ctlonally engage plate 40
and 41.

In order to hold back the counter clock-
wise rotation of reel 28 so it will not unwind
cable faster than it is payed out by sheave
16, we provide a “drag” for the drum, said

drag being in the form of ratchet friction
This brake comprises a plate 43°

brake 42.
xeyed to shaft 29 and having a cam lug 44
adapted to coact with cam lug 45 on friction
disk.46 which is rotatively loose and longi-
tudinally slidable on the shaft. Now when
shaft 29 is rotated in a clockwise direction,
as viewed in Figure 1, the square shoulder
of cam lug 44 merely engages the square
choulder of cam lug 45, so plate 46 is rotated
with:the shaft without effecting operative

cam engagement. - When shaft 29 revolves
in a counter clockwise direction, due to the
puli of the cable when being lowered, the in-
clined face of cam lug a4 engages "the in-
clined face of lug 45 Twith the result that
iriction disk 46 is pressed or biased into

tacial engagement with brake plate 47 which

is secured to standard 31, thereby {friction-
ally braking or imposing a drag on the reel.

While well casing is bemo lowered
through the drilled hole, its movement is
controlled by the application of braking
force to sheave 16 through bands 19 (md
drums 18, as previously deculbed and it is
important, when sheave 16 is thus checked in
its rotation, that the rotation of reel 28 be
simultaneously checked; otherwise the mo-

mentum or inertia of the reel would tend to

carry it over with a resulting accumulation
of slack in the intermediate course.
ever, it is evident that the braking force ex-
erted on the reel need not be as great as that
exerted on the sheave, for, by our arrange-
ment, the reel is relieved trom the stresses
and strains of load. Furthermore, this ratio
of braking forces should exist by reason of
the fact that with the sheave rotatirg at a
constant angular velocity, the reel rotates at
variable angular velocity (due to the de-
crease.in its effective diameter as the cable
is unwound therefrom) and there will be pe-

"riods when the reel is necessarily rotating

faster than the sheave. In such a 81tuat1,0n
the application of equal braking force to
both reel and drum would tend to put the
mtermediate course under excessive tension
and tend to:- draw the coils more closely
about reel 28, which tendency is, of course,

aindesirable.

We accomplish the simultaneous braking

of the sheave and reel by providing the reel
with brake drums 48; brake bands 49 being
ahout the drums and secured at one end to
floor :staples 50 and at the other end to
cranks 51 on rock shaft 52 which is jour-
naled in floor bearings 53. On shaft 52 are
eranks b4 which are connected by tie rods or
links 55 to cranks 56 on shaft 23. How-
ever, the connections between cranks 54 ‘md
56 are somewhat flexible, for each hnk 55 is
made up of two rods ]omed by springs 57.
Thus, when lever 25 is swung in a manner
to l*ml\e gheave 16, shaft 52 is rocked so as
to contract bands 49 about drums 48, but duc
to the presence of springs 57, the braking
force exerted on reel drums 48'is necess:nﬂx
less than that exerted on sheave drums 18.

Of course, the yieldable element between -

the two sets of brake bands may be other
than shown without departing from the
gpirit and scope of our broader claims ap-
pended hereto.. For instance, levers 54 and
56 may be yieldable with respect to their
associated rock shafts. . It is also possible to
secure an uneqml blahmo effect on the reel

How-
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and sheave brake drums by varying their

relative diameter or their relative areas of
braking contact and thereby varying the

braking terque, but the method illustrated
is preferable from a manufacturing stand-
point as springs of varying s’crength may be
utilized to secure adjustment of the reel and
sheave brakes with respect to each other.

We have also provided means for inde-
pendently and positively braking reel 28 in
the e\'(,nt drag brake 42 or \71e1c1‘1ble brakes
48, 49, Jm'ﬂd fail to retard the rotation of
the LGGI sufliciently to prevent it from over-
running er grining speed to such an extent
that slack develops in the intermediate cable
course: Such means consists of crank arm
58 on ghaft 52, this arm being connected by
vigid tie ved M to crank 59 which is loosely
journzled on shaft 23 aud provided with an
actuating lever 60. By this connection,
shaft 52 may be rocked to apply the brakes
or reel 28 without effecting the sheave brakes,
this beiniy possxble by reason of the flexible
character of tie rod 55.

in Figures 4 and 5 ave illustrated niodifi-
cations of sheave 16 and idler 26. In the
nodifications, sheave 16* and idler 26® eacli
have a plur ality of ()l(‘OVE‘:, the cable C
being rove therethrough in a “criss-cross”
fashion, as cleatly illostrated in these fig-
ures. Lv this arrangement the surface of
contact Detween power sheave and cable is
greatly incteased over that existing in the
arrangenient lﬂll‘%tIELLLd in Figure 1.

We wish to malke the reservation that the
dratwvings and descriptions aré to be con-
sidered as merely illustrative of and not re-
strictive on the broader claims appénded
hereto, and we reserve to ourselves all such
changes in structure and design as he within
the scope of said claims.

Having desm ibed a preferred form of our
m\’onhon we claim:

1. In a device of the character described,
a driven sheave, a reel for storing cable fod
thereto by rotation of the sheave in one di=
rection and adapted to pay out said cable
as the sheave rotdtes in the opposite direc-
tion, the réel being rotated by the with-
drawal of eable therefrom, means for check-
ing rotation of the sheave, and nieans for
checking rotation of the reel, one of said
cheeking means being adapted to be put into
operation by virtue 6f the putting of the
svther into operation.

2. In 4 device of the character described,
a driven sheave, a reel for storing cable fed
thereto by rotation of the sheave in one di-
rection and adapted to pay out said cable
ag the sheave rotates in the opposite direc-
tion, the reel being rotated by the with-
drawal of cable therefrom, a brake for the
sheaté, a brake for the reel, and unitary

neans for controlling apphcqtlon of sald
brakes.

1,575,142

3. In a device of the character described,
a driven sheave, a reel for storing cable fed
thereto by rota tion of the sheave in one di-
rection and adapted to pay out said cable
as the sheave rotates in the opposite direc-
tion, the reel being rotated by the with-
drawal of cable therefrom, a brake for the
sheave; a brake for the reel, and means for
simultaneously applying said brakes, said
means being of a nature whereby the braking
force cxerted on the 1éel is loss than that
e.\:e-l-ted on the sheave:

4. In a device of the charvacter described,
a driven sheave; a real f01 storing cable

fed thereto by rotation of the sheave in
one direécticni and adapted to pay cut said
cable as the sheave rotates in the opposite
direction, tlie reel being rotated by the with-
drawal of cable therefrom, a brake for the
heave, a brake for the reel, means for manu-
ally pphmo the sheave brake; and con-
ne¢ tmo méans between said applying means
and the reel brake, whereby application of
the sheave brake is accompanied by simul-
taneous dpplication of the reel brake.

80

00

5; In o deviee of the character described,

a driven sheave, a reel for storing cable
fed tliereto by rotation of the sheave in one
direction and adapted to pay out said cable
as the sheave rotates in the opposite divec-
tion, the reel being rotated by the with-
drawal of cable therefrom, a brake for the
sheave; a brake for the reel, means for manu-
ally applying the sheave brake, and a flexi-
ble corinection between said applying means
and the rveel brake; whereby said brakes are
siniltaneotsly applied, but with the exer-
ticn of less braking force on the reel than
on the sheave.

6. In a device of the character described,
a sheave rotatable oppositely for taking in
and paying out cable, a storage reel to which
the cable extends frem the sheave, a fric-
tion drive for the reel and operable when
the sheavé is rotated in a direction to take
in and féed cible to the reel, means for
cheeking votation of the sheave, and means
for checking retation of the reel, both of
said checking means being operable ihen
the sheave is rotated in a direction to pay
out caple; one of the checking means De-
ing adapted to be put into operation by
virtue of the putting of the other into op-
eration;

7. In a device of the character described,
a sheave rotatable oppositely for taking in
and paying out cable, a storage reel to which
the cable éxtends from the sheave, a fric-
tion drive for the reel and operable when
the sheave is rotated in & direction to take
in-and feed cable to the reel, means for
checking rotation of the sheavé, ahd means

“for nhecklné rotation of the reel, both of

said checkmo medns being operable \xhen
the shéave is rotated in a direction t6 pay !

100

110

120

-t
o
L&



1

P

(2]

0

0

1,575,142

out cable; one of the checking means being
adapted to be put into operation by virtue
of the putting of the other into operation,
and one of said checking means being adapt-
ed to exert greater checking force than does
the other. :

8. In a device of -the character described,
a sheave rotatable oppositely for taking in
and paying out cable, a storage reel to which
the cable extends from the sheave, a fric-
tion drive for the reel and operable when
the sheave is rotated in a direction to take
in and feed cable to the reel, means for
checking rotation of the sheave, means for
checking rotation of the reel, both of said
checking means being operable when the
sheave 1s rotated in a direction to pay out
cable; one of the checking means being
adapted to be put in operation by virtue
of the putting of the other into operation;
and ‘a separate frictional retard automat-
ically operable to retard rotation of the reel
when the sheave is paying out cable, said
retard being operable independently of said
reel checking means. ~

9. In a device of the character described,

S

a sheave rotatable oppositely for taking in
and paying out cable, a storage reel to which
the cable extends from the sheave, a friction

drive for the reel and operable when the 30

sheave is rotated in a direction to take in
and feed cable to the reel, means for check-
ing rotation of the sheave, means for check-
ing rotation of the reel, both of said check-

ing means being operable when the sheave 35

is rotated in a direction to pay out cable:
one of the checking means being adapted to
be put into operation by virtue of the put-
ting of the other into operation: a separate

frictional retard operable to retard rota- 40

tion of the reel when the sheave is paying
out cable;, and means adapted to act au-
tomatically upon successive reversals in the
common direction of sheave and reel rota-

tion for rendering said frictional drive and 45

said separate retarding means reversely and
alternately operative and inoperative.

In witness that we claim the foregoing
we have hereunto subscribed our names. this
3rd day of December 1923.

ELIHU C. WILSON.
WILLIAM WEBSTER WILSON.



