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5 Claim.s. (CI. 173-73) 
The present invention relates generally to oil field 

drilling equipment, and more particularly to a hydraulical 
ly operated jar that may be dropped through a string of 
drill pipe and a drill collar to come to rest in contact with 
a collar-supported bit to impact against the bit and free 
it, the drill collar, or drill pipe from a stuck position in 
a bore hole. 

Although a number of hydraulically operated jars 
have been devised and used in the past, these devices have 
suffered from certain operational disadvantages in that 
they had to be lowered into the well by a string of tubing 
or other means which is a time-consuming and expensive 
operation, or included initially as a part of the operating 
string that rotates the bit. 
A major object of the present invention is to provide 

a hydraulically operated jar that may be dropped down 
wardly through a drill string and drill collar to contact 
the bit or portion of the collar and impact against the 
same, which when the bit, drill collar or drill string freed, 
is easily recovered by use of a cable-supported retrieving 
tool. 
Another object of the invention is to supply a hydrau 

lically operated jar that has an extremely simple mechan 
ical structure, is quick and easy to use, can be fabricated 
from standard, commercially available materials, requires 
a minimum of maintenance attention, and can be sold or 
leased at a sufficiently low figure as to encourage the 
widespread use thereof. 
Yet another object of the invention is to furnish a 

hydraulically operated jar of such rugged structure that 
little or no damage can be done thereto even when the 
jar is subjected to the most harsh and careless treatment. 
A still further object of the invention is to provide 

a means to free a stuck bit, drill collar, or portion of driil 
pipe without having to resort to determination of free 
points, stuck points, use of a magnet detector, or at 
tempting a back-off operation, all of which means are 
not only time-consuming but exceedingly expensive. 
Yet another object of the invention is to provide a 

hydraulically operated jar that is activated by the kinetic 
energy of a downwardly moving liquid column in the 
tubular member in which the invention is disposed. 
A still further object of the invention is to provide a 

hydraulically actuated jar through which fluid under 
pressure can circulate until a predetermined velocity is 
attained, with the circulation being suddenly obstructed 
when this predetermined velocity is reached, with the 
kinetic energy of the moving column of liquid being 
utilized to impact a mandrel on an anvil forming a part 
of the invention when the circulation is terminated. 
Yet another object of the invention is to supply a hy 

draulic jar that is adapted to be either removably posi 
tioned relative to a drill bit or included as a permanent 
part of the bit and drill pipe assembly. 
These and other objects and advantages of the present 

invention will become apparent from the following de 
scription of a preferred form thereof, and from the ac 
companying drawings illustrating that form, in which: 
FIGURE 1 is a side elevational view of the invention 

after it has been dropped through a string of drill pipe 
and a drill collar to rest on the upper end of a stuck bit; 
FIGURE, 2 is a combined side elevational and longi 

tudinal cross-sectional view of the invention showing the 
mandrel thereof in a first raised position; 
FIGURE 3 is a combined side elevational and longi 
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2 
tudinal cross-sectional view of the invention showing the 
mandrel in a second position wherein it is in contact with 
the bit. 
FIGURE 4 is a transverse cross-sectional view of the 

device taken on line 4-4 of FIGURE 2; 
FGURE 5 is a partial side elevational view of the 

upper portion of the invention shown being engaged to be 
moved upwardly through the drill string; and 
FIGURE 6 is a transverse cross-sectional view of the in 

vention taken on line 6-6 of FIGURE2. 
With continuing reference to the drawing for the gen 

eral arrangement of the invention, it will be seen to in 
clude a tubular shell A, the lower wall portion of which 
is substantially heavier and defines an anvil B. Shell A 
and anvil B provide a ring-shaped surface C at the junc 
tion thereof. Shell A has at least one upper port D, as 
may best be seen in FIGURE 4, formed therein as well 
as one lower elongate port E. Two oppositely disposed 
transverse bores F are formed in shell A, which are prefer 
ably situated below port D and above the lower extremity 
of port E. 

In FiGURES 2 and 3 it will be seen that a cylindrical 
mandrel G is slidably movable in the tubular shell A. 
Mandrel G includes as an integral part thereof an upper 
tubular sleeve H that extends upwardly therefrom beyond 
the upper end of shell A. A transverse bore J is formed 
in the lower portion of mandrel G which is slightly larger 
in transverse cross section than that of the two bores F, 
When the mandrel G is in a first position as shown in 
FIGURE 2, the bore J is coaxially aligned with two 
bores F. 
The bore J has two balls K disposed in opposite end 

portions thereof, and these balls are at all times urged 
outwardly in opposing directions by a compressed helical 
spring L situated within the confines of bore J. The balls 
K are of larger diameter than that of the bores F. When 
the mandrel G is in the first position shown in FIGURE 2, 
it is so removably held by outer portions of the balls K. 
which extend into the inner portions of the two bores F. 

Sleeve H has at least one port M formed therein that 
is in transverse alignment with the port D (FIGURE 4) 
when the mandrel G is in the first position shown in 
FGURE 2, in FIGURE 4 the invention is shown as 
including two oppositely disposed first ports M which 
are transversely alignable with the two upper ports D. 
Sleeve H is prevented from longitudinally separating 
from shell A, as well as rotating relative thereto, by 
two transversely positioned, oppositely disposed pins N 
that extend inwardly from the side wall of the shell A. 
The inner portions of the pins N slidably engage two 
oppositely disposed, longitudinally extending slots O 
formed on the exterior surface of sleeve H. Pins N 
are preferably held in two transverse bores P formed in 
shell A by conventional locking means Q. The upper 
end of sleeve H has an outwardly extending ring-shaped 
collar R mounted thereon. A yoke S extends upwardly 
from collar R and supports an upright rigid member T, 
which latter member terminates in an enlarged engage 
able portion U that can be removably engaged by an 
engaging member V, as may best be seen in FIGURE 5. 
Engaging member V is supported on the lower end of 
a cable W. 

In a rotary drilling operation, a bit X may become 
stuck in a bore hole Y, as may the drill collar Z that 
supports the bit on the lower end thereof. The drill 
collar Z is in turn supported on the lower end of a drill 
string 10 that extends upwardly to a drill stem or Kelly 12. 
The drill stem is rotated by a power-driven rotary table 
i4 and is vertically movable relative thereto. Table 14 
is supported on a floor 6 of a derrick (not shown). 
The upper end of the drill stem 12 is rotatably Sup 

ported in a swivel 18. Liquid in the form of drilling 






