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riphery of the drill collar may be .214 inch, and depth 
of the second leg 26 of the second step from the outer 
periphery of the drill collar may be .339 inch with the 
cross-Section groove width of the entire groove being 
11%46 inches. 

In addition, it is noted that a cutting shoulder 30 is 
provided at the intersection of the adjoining steps which 
will act to break up the mud particies filowing upwardly 
through the groove ?6 and reduce the tendency of mud 
cake buiid up in the spiral groove, and thereby acts 
to maintain a full flow fluid passageway to insure the 
maintenance of reduced area of the collar G in contact 
with the wall of the well bore. 
Another feature of the multi-step type groove is the 

fact that the legs 29 and 24 are positioned in planes 
paraliei to the axis of the groove 18 and thus are acted 
upon by the action of the drilling mud filowing upwardly 
in the groove 18. The action of the drilling fluid will 
produce a torque or turbine effect to tend to rotate the 
drill bit in the direction of rotation thereby tending to 
prevent sticking of the collar 3 in the well bore. In 
addition, in the event that the drill collar does become 
stuck the action of the drill fluid flowing upwardly in 
the groove 18 will produce a force or turbine effect so 
that it would be possible with high mud pump pres 
Sure to impart a rotational force adjacent the point of 
sticking which would tendi to spin the drill collar 10 out 
of its stuck position. For instance, assuming a dirill 
collar having a 4% inch OD and a 2/4 i D posi 
tion in a 634 ID well bore through which drill mud 
weighing 10 pounds per gallon is pumped at 400 gallons 
per minute through the bore 6 a torque of 198 foot 
pourads is exerted on a single drill collar under these 
conditions. Thus, in a drill string having 30 collars a 
torque of 5940 foot pounds would be exerted by the 
action of the drilling mud on the sides 29 and 24 of the 
multi-step helical grooves 8. Therefore, a tremendous 
torque force or turbine effect is provided adjacent the 
drill string at the position where sticking is most likely 
to occur thereby decreasing the likelihood of sticking, 
or in the event of sticking, provides a torque below the 
stuck point which can be increased by increasing the 
pumping speed of the drilling mud to assist the torque 
that is applied at the rotary table in rotating and freeing 
the drill string. 

In operation, the drill collars 09 are connected in a 
drill string by the box 12 and pin 14 threaded connections 
generally in position above the drill bit, and the drilling 
string is rotated in a clockwise direction. Drilling fluid 
or mud is pumped downwarcilly through the drilling string 
and through the central bore ó to the drill bit and then 
upwardly through the annullus between the drill string 
and the well bore and the spiral grooves 18 will tend to 
lessen the possibility of the collars 109 sticking in the 
well bore. The deep multi-step type of groove 8 will 
provide more fluid passage through the grooves, decrease 
mud cake buildup in the grooves, the sharp cutting 
shoulder 30 will break up the mud cuttings flowing up the 
groove and the action of the flowing fluid acting on the 
legs 20 and 24 provide a force tending to rotate the drill 
collar in the direction of rotation thereby lessening the 
tendency to stick, and providing a force to spin the collar 
out of a stuck position in the event that it becomes stuck. 
The present invention, therefore is well adapted to 

carry out the objects and attain the ends and advantages 
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4. 
mentioned as well as others inherent therein. While a 
presently preferredi embodiment of the invention is given 
for the purpose of disclosure, numerous changes in the 
details of construction and arrangement of parts can be 
Imade which will readily suggest themselves to those 
skilled in the art and which are encompassed within the 
Spirit of the invention and the scope of the appended 
claims. 
What is claimed is: 
i. In an elongate tubular member adapted to be con 

nected in a drill string and having at least one helical 
groove in the outer peripheral surface of the member, 
the improvement in said groove comprising, 

said groove in section transversely of the groove being 
a Series of connected steps starting inwardly at the 
leading edge of the groove in the direction of drill 
string rotation, each step having two legs, the first 
leg of each step extending inwardly and the second 
leg being substantially perpendicular to the first leg. 

2. In an elongate tubular member adapted to be con 
nected in a drill string and having at least one helical 
groove in the outer peripheral surface of the member, 
the improvement in said groove comprising, 

said groove in section transversely to the groove being 
a series of connected steps, each step having two 
legs, the first leg of the first step extending inwardly 
from the leading edge of the groove in the direction 
of drill string rotation, the second leg being substan 
tially perpendicular to the first leg and the first legs 
being directed substantially perpendicular to the 
direction of rotation to provide shoulders on which 
fluid flow may act to rotate the member. 

3. In an elongate tubular member adapted to be con 
nected in a dirill string and having at least one helical 
groove in its outer peripheral surface, the improvement in 
Said groove comprising, 

said groove in section transversely to the groove being 
a two step shape starting at the leading edge of the 
groove in the direction of drill string rotation and 
directed inwardly, each step including first and sec 
ond legs, the second legs being substantially perpen 
dicular to the first legs, the first leg of the second 
"Step being inwardly directed in a substantially radial 
direction, and the first leg of the first step being sub 
stantially parailel to the first leg of the second step, 
the first legs forming shoulders against which the 
fluid flow in the groove acts to rotate said member, 

the connection between the first and second steps form 
ing a sharp shoulder for cutting up mud particles 
flowing through said groove, and 

the second leg of the second step ending at the trailing 
edge of the groove. 
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