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Patented June 22, 1948 2,443,744 

UNITED STATES PATENT OFFICE 
LOCKING MECHANISMFOR WELLDRILLING 

RoTARIEs 
Charles L. Mohnkern, Oil City, Pa., assignor to 

Oil Well Supply Company, a corporation of New 
Jersey 

Application September 20, 1946, serial No. 698,219 

This invention relates to well drilling rotaries, 
and more particularly to mechanism adapted to 
lock the rotary table against rotation as when 
making up or breaking out the drill pipe joints, 
etc. 

In a rotary machine such as used in the drilling 
of oil wells by the so-called "rotary method,' 
there is employed a turntable mounted on a suit 
able bearing and driven through a set of bevel or 
spiral bevel gears from a pinion shaft, the pinion 
shaft being either directly connected to a prime 
mover or driven from the adjacently disposed 
draw works by a chain or other driving means. In 
Staaking up or breaking out the drill pipe joints 
When going into or coming Out of the hole, the 
diriling string is supported by the rotary turn 
table in slips and it is necessary to be able to 
lock the turntable against rotation in either one 
direction and/or the other. 
Wscious locking devices have heretofore been 

eSployed; so the locking the turntable skirt, and 
some locking the gears by means of a dog in 
serted between the teeth. However, the most pop 
ular method at present is to provide a locking 
Wheel on the pinion shaft between the two bear 
iaag assemblies and employ a locking dog which 
c82 the throWR into engagement with the locking 
wheel and thus restrain the pinion shaft and the 
ture atable against rotation. Usually where a pin 
ion shaft locking device is enployed two locking 
dogs &re required, one to lock the pinion shaft 
against rotation in one direction and the other 
to lock it against rotation in the other direction. 
Wherever it is desired to hold the pinion shaft 
against rotation in both directions, oth locking 
dogs are engaged with the locking wheel. The 
principal reason for using two separate dogs in 
stead of one dog which would lock in both direc 
tions is that it is desirable under certain operating 
conditions to be able to ratchet in one direction 
while holding the pinion shaft against rotation in 
the other direction. 

It is among the objects of the present invention 
to provide a locking mechanism for well drilling 
rotaries which employs but a single locking dog 
and a single locking wheel to accomplish three 
different locking functions, i. e. the pinion shaft 
can be locked against rotation in either of two 
different directions or can be locked against ro 
tation in both directions. 
Another object is the attainment of the fore 

going while utilizing a single operating lever 
which may be located conveniently to the opera 
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rotary, as well as the construction of the operat 
ing instrumentalities. 
The invention, then, comprises the features 

hereinafter described and as particularly pointed 
out in the claims, the following description and 
the annexed drawings setting forth in detail cer 
tain illustrative embodiments of the invention, 
these being indicative of several of a number of 
ways in which the principles of the invention may 
be employed. 

in said drawings: 
Figure 1 is an elevation, partly in section, of a 

well drilling rotary embodying the invention; 
Figure 2 is an enlarged view taken on the line 

I-I of Figure 1, with the end caps removed to 
illustrate the general arrangement of the single 
locking dog and the single locking wheel; 

Figure 3 is a perspective of the locking dog and 
the locking Wheel; 

Figure 4 is a fragmentary plan taken from above 
the locking wheel and the locking dog to illus 
trate the Warious locking positions of the latter as 
indicated on the cover for the apparatus; 

figure 5 is a view similar to that of Figure 2, 
but illustrating a permissive codification; 

Figure 6 is an enlarged fragmentary perspec 
tive of a portion of the locking dog of the modifi 
cation of figure 5; aid 

Figures 32d 33re, respectively, a fragmentary 
elevation and a fragmentary perspective of a fur 
ther modification. 

Referring more particularly to the drawings, the 
Anuirera 2 designates a rotaxy table rotatably 
mouinted of a base 3 &nd having a tale gear 3 
driven by a pinion 5 from pinion shaft 3. A hous 
ing encloses the pinion shaft with Bn end of 
the latter projecting therefron for attachagent 
to a suitable Source of power, as by means of a 
Spocket 8. 

For the purpose of locking the rotary table 2 
against movement in either direction and there. 
by holding the drili pipe stationary as when 
breaking out joints, there is provided a locking 
means in connection with the pinion shaft 6 in 
cluding a novel type of locking wheel which is 

ed to the pinion shaft 8 within the hous 
ing . 

Referring particularly to Figures 2 and 3, it 
Will be noted that the novel locking wheel 9 con 
tains a series of jaws or teeth 0 located around 
its periphery which are adapted to be engaged by 
the locking dog. Each of the jaws on the locking 
wheel has a narrow sloping rib 82 at one end 
which acts as a cam. On one side of each of the 

tor, thereby greatly simplifying operation of the 55 jaws the narrow sloping rib. 2 is located at 



3 
one face and on the other side it is located at the 
Opposite face. 
which cooperates with the locking wheel 9 is not 
only narrower than the overall width of the lock 
ing wheel, but is in fact sufficiently narrow enough 
to fit between each of the two narrow sloping ribs 
2 on each of the jaws O. 
The locking dog 4 is keyed to an operating rock 

shaft 5 which can be moved axially in order to 
change the position of the dog relative to the 
locking wheel. 
When in the central position the locking dog 4 

falls between the two sets of narrow sloping can 
like ribs 2 on the locking wheel and locks the 
wheel in both directions of rotation. This posi 
tion is shown in Figure 3. 
When the operating shaft 5 is moved to the 

left, the locking dog 4 lines up with the inner 
row of the narrow sloping cam-like ribs 2. In 
this position the locking dog 4 holds the pinion 
shaft 6 against rotation in a clockwise direction 
but allows it to rotate in a counter-clockwise di 
rection since, as the locking wheel 9 turns in this 
direction, the can action of the ribs 2 lifts the 
locking dog so that it will not engage the jaws O 
on the locking wheel. 
When the operating shaft is moved to the right 

the locking dog lines up with the set of narrow 
sloping cam-like ribs 2 at the other end of the 
locking wheel 9 and holds the pinion shaft 6 
against counter-clockwise rotation but permits 
clockwise rotation. W 

When not in use, the locking dog 4 may be 
SWung out of engagement far enough so that its 
weight prevents it from accidentally falling into 
the locking position due to vibration or some 
other cause. 
The operating shaft 5 is supported by the base 

3 on each side of the locking dog 4 and the latter 
is preferably located within the housing 7 where 
it is protected. Attached to the Outer end of the 
Operating shaft 5 where it extends through the 
housing is an operating hand lever 8 for throw 
ing the locking dog into or out of engagement 
With the locking wheel and for moving the oper 
ating Shaft axially to place the locking dog in the 
desired location. Three grooves 20 are provided 
in the operating shaft 5 for engagement by a 
pivoted locking lever 2 in order that the operating 
Shaft may be held in any one of the three desired 
positionS. 
As shown in Figure 4, three arrows are placed 

On the cover 24 of the pinion shaft housing 7, 
... directly over the locking dog 4 and indicate the 
direction against which the pinion shaft is locked 
When the locking dog is actuated to each of its 
three different positions. 

Referring to Figure 6, there is disclosed a modi 
fed form of the invention which comprises a 
locking dog 30 provided with a narrow sloping 
Can-like rib 3 at each of its sides, the same 
being Sloped in opposite directions. This locking 
dog 30 cooperates with a narrower locking wheel 
of the usual type. Such as that shown in Patent 
No. 2,306,739, to Maier, dated December 29, 1942. 
With this modified type of locking dog as used 
with a conventionally shaped, but narrower, lock 
ing Wheel, the Same advantages are obtained as 
those described earlier herein. 

In Figures 7 and 8 there is illustrated a further 
modification, the same bcing adapted for use with 
the conventionally shaped narrower locking wheel 
referred to in connection with Figure 6. The 
locking dog 40 of Figures 7 and 8 is substantially 

As shown at 4, the locking dog 
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4. 
rectangular and provided with a cam-like rib 4 
at each side, one of the said ribs being disposed on 
the top of the locking dog 40, and the other 
being disposed on the bottom, as shown. These 
ribs 4 provide the desired ratcheting effect in 
One direction by cam action when the locking 
dog 40 is traversed into the proper position with 
respect to the conventionally shaped, but nar 
rower, locking wheel; while the central portion 
of the locking dog 40 provides a positive lock in 
both directions. 
While I have shown and described certain 

Specific embodiments of the present invention, 
it will be readily understood by those skilled in 
the art that I do not wish to be limited exactly 
thereto, Since various modifications may be made 
Without departing from the scope of the invention 
as defined in the appended claims. 

I claim: - 

1. In a rotary having a table and a driving 
Shaft therefor, a housing enclosing the driving 
Shaft, means for locking the rotary table against 
rotation in either or both directions, including 
a locking wheel secured to the driving shaft with 
in the housing, said wheel having a plurality of 
notches therein, a slidable rock shaft extending 
through the housing, a single dog secured to the 
rock shaft within the housing, and a lever secured 
to the rock shaft externally of the housing, said 
dog being movable with the lever and rock shaft 
to Selectively engage the notches of the wheel, 
the cooperating contact surfaces of the dog and 
the notches of the wheel defining a central area 
Within which the wheel is locked against rotation 
in either direction, and edge areas which respec 
tively prevent rotation of the wheel in one direc 
tion while permitting rotation in the opposite 
direction. 

2. In a rotary having a table and a driving 
Shaft therefor, a housing enclosing the driving 
Shaft, means for locking the rotary table against 
rotation in either or both directions, including a 
locking wheel secured to the driving shaft within 
the housing, said wheel having a plurality of 

5 notches therein, a slidable rock shaft extending 
through the housing, a single dog secured to the 
rock shaft within the housing, and a lever se 
cured to the rock shaft externally of the housing, 
Said dog being movable with the lever and rock 
Shaft to selectively engage the notches of the 
Wheel, the contact surfaces of the notches of the 
Wheel defining a central area within which the 
dog may lock the wheel against rotation in either 
direction, and edge areas which respectively pre 
vent rotation of the wheel against the dog in one 
direction while permitting rotation of the wheel 
in the opposite direction. 

3. In a rotary having a table and a driving 
Shaft therefor, a housing enclosing the driving 
shaft, means for locking the rotary table against 
rotation in either or both directions, including 
a locking wheel secured to the driving shaft 
Within the housing, said wheel having a plurality 
of notches therein, a slidable rockshaft extending 
through the housing, a single dog secured to the 
rock shaft within the housing, and a lever se 
cured to the rock shaft externally of the housing, 
Said dog being movable with the lever and rock 
Shaft to selectively engage the notches of the 
Wheel, the contact surfaces of the dog defining 
a central area, within which the wheel is locked 
against rotation in either direction, and edge 
areas which respectively prevent rotation of the 
wheel in one direction while permitting rotation 

.. Of the wheel in the opposite direction. 
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4. In a rotary having a table and a driving 
shaft therefor, a housing enclosing the driving 
shaft, means for locking the rotary table against 
rotation in either or both directions, including a 
locking wheel secured to the driving shaft within 
the housing, said wheel having a plurality of 
notches therein, a slidable rock shaft extending 
through the housing, a single dog Secured to the 
rock shaft within the housing, a lever secured 
to the rock shaft externally of the housing, said 
dog being movable with the lever and rock shaft 
to selectively engage the notches of the wheel, 
the cooperating contact Surfaces of the dog and 
the notches of the wheel defining a central area, 
within which the wheel is locked against rota 
tion in either direction and edge areas which 
respectively prevent rotation of the wheel in one 
direction while permitting rotation in the oppo 
site direction, means for locking the rock shaft 
in three separate endwise positions such as will 
permit the dog and wheel to cooperate within the 
central area and edge areas aforesaid, and means 
exteriorly of the housing to indicate the position 
of the dog relative to the wheel. 

5. In a rotary having a table and a driving 
shaft therefor, a housing enclosing the driving 
shaft, means for locking the rotary table against 
rotation in either or both directions, including a 
locking wheel Secured to the driving shaft within 
the housing, said wheel having a plurality of 
notches therein, a slidable rock shaft extending 
through the housing, a single dog Secured to the 
rock shaft within the housing, a lever secured 
to the rock shaft externally of the housing, 
said dog being movable with the lever and rock 
shaft to selectively engage the notches of the 
wheel, the contact surfaces of the notches of the 
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wheel defining a central area within which the 
dog may lock the wheel against rotation in either 
direction and edge areas which respectively pre 
vent rotation of the wheel against the dog in one 
direction while permitting rotation of the wheel 
in the opposite direction, means for locking the 
rock shaft in three separate endwise positions 
Such as Will permit the dog to cooperate with the 
aforesaid central area, and edge areas of the 
notches of the wheel, and means exteriorly of 
the housing to indicate the position of the dog 
relative to the Wheel. 

6. In a rotary having a table and a driving 
shaft therefor, a housing enclosing the driving 
shaft, means for locking the rotary table against 
rotation in either or both directions, including a 
locking wheel secured to the driving shaft within 
the housing, said wheel having a plurality of 
notches therein, a slidable rock shaft extending 
through the housing, a single dog secured to the 
rock shaft within the housing, a lever secured to 
the rock shaft externally of the housing, said dog 
being movable with the lever and rock shaft. to 
selectively engage the notches of the wheel, the 
contact surfaces of the dog defining a central 
area, within which the wheel is locked against 
rotation in either direction and edge areas which 
respectively prevent rotation of the wheel in one 
direction while permitting rotation of the wheel 
in the opposite direction, means for locking the 
rock shaft in three separate endwise positions 
such as will permit the wheel to cooperate with 
the aforesaid central area and edge areas of the 
dog, and means exteriorly of the housing to indi 
cate the position of the dog relative to the wheel, 

CHARES . MOHNKERN. 


