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The present invention relates to cable hoist 
ing apparatus. Although illustrated and de 
Scribed herein as a draw works for well drilling 
rigs, it will be apparent that the invention may 
be embodied without material change in hoist 
ing apparatus adapted for other purposes. 
The principal object of the invention is to 

provide take-up means for storing the cable as 
the load is lifted, which take-up means is en 
tirely separate from the driving drum, so that 
the cable is not stored upon the drum as it is 
reeled in. This results in several advantages; 
first, that the cable does not over-ride upon itself 
on the driving drum, and is, therefore, not sub 
ject to crushing and serious wear under high 
tension; Second, that the effective diameter of 
the drum remains constant regardless of how 
much Cable is reeled in or paid out, and there 
fore, the power and speed remain constant for 
any given load throughout the entire range of 
travel; third, that because the driving drum does 
not provide room for the storage of cable, it can 
be made Shorter and of larger inside diameter 
than is customary with a storage drum. The 
large inside diameter enables the use of interior 
fan blades to promote cooling of the brake 
drums. * 

Another object of the invention is to provide 
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hoisting apparatus in which an unused or spare · 
portion of cable can be stored at the low tension 3 
dead end of the useful cable, instead of at the 
high tension end as is customary in well drilling 
procedure. Storage of new or spare cable at 
the low tension end permits the most effective 
use of cable, because the greatest and most rap 
id Wear occurs at or near the high tension end. 
Other objects of the invention are to provide 

hoisting apparatus which takes up less floor space 
in the derrick than the usual forms of draw 
works, and which permits a material increase 
in the area of brake surface provided on the 
driving drum. Further objects and advantages 
of the invention will become apparent from the 
following specification, which should be read 
with the understanding that changes, within the 
limits of the claims hereto appended, may be 
made in the form, construction and arrangemerat 
of the several parts herein described and illus 
trated. 
Reference will be made to the accompanying í 

drawing in which « 
Fig. 1 is a diagrammatic elevation of a well 
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drilling derrick with a draw Works embodying a · 
preferred form of my invention. 

Fig. 2 is a partly diagrammatic elevation of 

the driving drums of my improved draw works 
as viewed from the left of Fig. 1 and enlarged. 

Fig. 3 is an end elevation of one of the driving 
drums, the shaft thereof being shown in sec 
tion. 

In the drawing, the reference numeral 6 des 
ignates a derrick as used in well drilling, having 
the usual crown block 1 at its top and the usual 
travelling block 8 to which the load, not shown, 
is connected. The cable 9 is reeved through the 
crown block T and travelling block 8, in the 
usual manner, and its dead end is attached to 
the travelling block at 10. . 1 

Instead of the usual driving drum of sufficient, 
iength and depth to provide storage for the ca 
ble as the load is lifted, I provide two adjacent 
driving drums í í and í 2, respectively secured 
UpOn parallel shafts Í3 and í 4. The shafts are 
Connected together by a chain í 5, and are driven 
in unison by a chain 16 from a motor ÍT. Each 
driving drum is provided with a brake drum Í8 
at each end, and each brake drum is provided 
with a band or other form of shoe 19. There 
are thus four brakes to divide the load between 

* them. 1 
Each of the driving drums is provided with a 

series of parallel independent grooves 20, and the 
grooves of one drum are offset axially with re 
Spect to the grooves of the other drum by a dis 
tance equal to one half of the distance between 
the center lines of the grooves. The cable 9 is 
wrapped around the two drums l í and 12, in a 
series of successive bights, each bight embracing 
a portion of a groove of one drum and an oppo 
site portion of an adjacent groove of the other 
drum. For example, as shown in Fig. 2, the 
cable enters the first groove of the drum 12, 
follows said groove for approximately 180°, then 
passes to the first groove of the drum í l, fol 
lows that groove for 180°, then passes back to 
the second groove of the drum í 2, and so forth 
until it leaves the last groove of the drum í l, 
as shown. In passing from one drum to the oth 
er, the cable necessarily makes a slight angular 
deviation from the planes of the grooves. The 
drums should be so designed, however, that this 
angular deviation, known technically as the fleet, 
angle, is 1% * or less, which is well within the 
limits of a Ccepted practice. The fleet angle de 
pends upon the lateral spacing of the grooveS 
and the distance between the axes of the drums. 
The distance between the centers of adjacent 

í grooves divided by two times the distance be 
55 tween the axes of the drums is equal to the tan 
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cable comprising two spaced drums having par 
allel axes and each drum having a plurality of 
parallel equally spaced circular peripheral 
grooves, the grooves of one drum being offset 
laterally from the grooves of the other drum by 
a distance equal to one half the lateral distance 
between centers of adjacent grooves, and the dis 
tance between the axes of said drums being such 
that said lateral distance between adjacent 
groove centers divided by two times said distance 
between the drum axes is equal to the tangent of 
an angle not greater than one and One-half de 
grees, said cable being passed around said drums 
in a series of bights embracing portions of the 
grooves of one drum and opposite portions of the 
grooves of the other drum, and movable take-up 
means over which said cable is passed between 
said driving means and said anchored rear end, 
said take-up means storing cable as said travel 
ing block is raised and paying Out Said Cable aS 

í said traveling block is lowered. " • 
4. In a hoisting apparatus for deep well drill 

* ing rigs, a derrick, a crown block thereon, a 
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traveling block, a movable cable reeved through 
Said blocks, driving means for Said cable Com 
prising two Spaced drums having parallel axes 
and each drum having a plurality of parallel 
equally spaced circular peripheral grooves, the 
grooves of one drum being offset laterally from 
the grooves of the other drum by a distance equal 
to one half the lateral distance between centers 
of adjacent grooves, and the distance between the 
axes of said drums being such that said lateral 
distance between adjacent groove centers divided 
by two times said distance between the drum axes 
is equal to the tangent of an angle not greater 
than one and one-half degrees, said cable being 
passed around said drums in a Series of bightS 
embracing portions of the grooves of one drum 
and opposite portions of the grooves of the other 
drum, one end portion of said cable passing from 
Said drums to Said blocks and mOVable means en 
gaging the other end portion of said cable for 
maintaining tension thereon. 
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