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This invention relates to well jars and more particularly 
to jar mechanism which is adapted to be connected into a 
drilling string or other well pipe for use in delivering an 
impact to the same for the purpose of releasing the pipe 
in the event that the same should become stuck in a well 
bore. 
The invention has for an important object the provision 

of jar mechanism for connection into a string of well pipe 
and through which fluid may circulate through the string 
at all times during the operation of the mechanism. 
Another object of the invention is to provide jarring 

mechanisin for connection into a string of pipe for rota 
tion therewith in a well bore and which is easily operated 
to deliver either an upward or a downward impact on the 
String. 
A further object of the invention is the provision of jar 

mechanisia having an outer barrel and an inner mandrel 
which are telescopingly arranged for relative longitudinal 
sliding movement and wherein the annular space provided 
between the barrel and mandrel is filled with oil or other 
liquid to prevent the entrance of mud or foreign matter 
between the parts when the mechanism is in use. 
Another object of the invention is to provide jarring 

Inechanism which is of simple design and rugged construc 
tion, capable of withstanding, the extreme conditions of 
hard usage to which equipment of this type is customarily 
subjected. 
The above and other important objects and advantages 

of the invention will be apparent from the following de 
tailed description, constituting a specification of the same, 
when considered in conjunction with the annexed draw 
ings, wherein: 
FIGURE 1 is a fragmentary, central, longitudinal, cross 

Sectional view illustrating the jar mechanism of the inven 
tion and showing the parts in extended position at the time 
of the delivery of an upward impact with the jar: 
FIGURE 2 is a cross-sectional view, on an enlarged 

Scale, taken along the line 2-2 of FIGURE 1, looking 
in the direction of the arrows; and 
FiGURE 3 is a fragmentary, central, longitudinal, cross 

sectional view, similar to that of FIGURE 1, illustrating 
a somewhat modified form of the invention. 

Referring now to the drawings in greater detail, the jar 
ring mechanism of the invention comprises inner and outer, 
telescopingly arranged tubular parts 6 and 52, respec 
tively, of which the outer part is a barrel, while the inner 
part forms a mandrel. The inner part it is formed at its 
outer end with an externally enlarged portion E4 which is 
Suitably threaded, not shown, for attachment to the lower 
end of an upper Section of a tubular drilling string or other 
well pipe, while the outer part or barrel is provided at its 
lower end with a threaded portion, not shown, for con 
nection to the upper end of a lower section of such drilling 
string. The threaded end portions of the mandrel and 
barrel may conveniently take the form of the usual inter 
naily threaded box, not shown, on the mandrel and an 
externally threaded pin, not shown, on the barrel. 
The exterinally enlarged portion 4 of the, mandrel and 

the barrel 2 will usually be of the same external diam 
eter as the Sections of the drilling string. The mandrel 

| 1? is slidably extended into the barrel 12 through the up 
per end therecf, and within the barrel the mandrel has an 
externally enlarged portion 6, mediate its ends, forming 
a piston in the barrel, which may be provided with ex 
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ternal annular grooves for the reception of suitable seal 
ing means, such as O rings 8, to form a fluid tight seal 
between the barrel and mandrei. At its upper end the 
barrel has a bushing 29, threadably connected thereto, and 
whose upper end forms an impact face 22, positioned for 
engagement with an impact face 24 formed on the lower 
end of the upper end portion 4 of the nandrel, and 
whose lower end forms an impact face 26, within the 
barrel, against which the upper end of the piston 56 may 
deliver an impact. 
Above and below the piston 6 the mandrel 10 is of 

Somewhat reduced external diameter, smaller than the 
internal diameter of the barrel 12, to for in an internal 
chaniber 28 in the barrel, which may be filed with a suit 
able liquid, Such as oil, to lubricate the parts and to 
exclude drilling mud or other foreign matters from the 
chamber. 
The barrel 2 is provided mediate its ends, beneath 

the piston i6 of the mandrel, with an internal sleeve-like 
element 32, which may be formed in two parts, suitably 
attached to the barrel, as by means of welding, as indi 
cated at 34. The element 32 may be formed in two sep 
arate parts, whese longitudinal side edges are spaced apart 
to form longitudinal slots in which external projections 
35, formed on the mandrel may move. Each of the parts 
of the sleeve-like element 32 are formed with longitudinal 
ly spaced recesses or notches 38 positioned to receive pe 
ripherally extending, longitudinally spaced teeth 40, 
formed on the lugs 35 of the mandrel, upon rotation of 
the mandrel to the left, or counterclockwise, looking 
downwardly fron above, to hold the mandrel and barrel 
against reiative longitudinal movement, the teeth 40 being 
disengageable from the notches 38 by rotation of the 
mandrel to the right, or clockwise, looking down from 
above, to position the lugs 36 in the longitudinal slots 
between the parts of the sleeve-like elemeni 32, to allow 
the mandrel and barrel to move longitudinally relative 
to each other. 
The lugs 36 have continuous edge portions 42, extend 

ing iongitudinally from end to end of the lugs, opposite 
the edges in which the teeth 43 are formed, which edge 
portions 4 are engageable with adjacent edge portions 
of the parts of the element 32 to cause the barrel and 
inandrel to rotate together upon rotation of the mandrei 
to the right, or clockwise, as viewed from above, when 
the teeth 4 are disengaged from the notches. 33. 
The mandrel S has a lower end extension 44, thread 

ably connected thereto, which carries at its lower end an 
external annular ring 46, threadably attached thereto and 
which is formed with citaway portions 48 in its outer 
periphery, through which fiuid in the barrei may fow into 
and out of the lower end of the chamber 28, and within 
the chamber, Surrounding the extension 44, above the 
ring 4é an annuiar piston 58 is siidably disposed on the 
mandrel, which piston is provided with internal and ex 
ternai Seal forming means to form a fluid tight seal be 
tween the mandrel and barrel. 
The chamber 28 is filled with liquid about the floating 

piston, and in the event that any of the fuid in the cham 
ber should escape the floating piston 52 may move inward 
ly to prevent the entrapment of air or the entrance of 
foreign matter into the chamber. The barrel 2 may be 
provided with a suitable opening 52, into the chamber 28, 
which may be closed by a screw-threaded plug, or the like, 
and through which the chamber may be filled with 
liquid. 
The barrel 12 may be formed with upper and lower 

Sections which are threadably connected together as in 
dicated at 54 to facilitate the assembling of the jar. 
The parts of the internal sleeve-like element 32 are of 

Stifficient length, and provided with a sufficient number of 
recesses 38, so that all of the teeth 49 of the lugs 46 
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will be positioned in some of the recesses of the element 
when the mandrel is at either of the extremes of its lon 
gitudinal movement in the barrel. 

In making use of the jarring mechanism of the inven 
tion, the mandrel is connected at its upper end to the lower 
end of the upper end of a drilling string and the lower end 
of the barrel 2 is connected to the upper end of the lower 
end of the string, to permit the circulation of drilling fluid 
through the stem during the drilling operation. With the 
jar thus connected into the string the string is lowered in 
the Well bore and rotated therein, the edge portions 42 
of the lugs 36 being in engagement with the adjacent edges 
of the parts of the internal sleeve element 32 to cause the 
barrel to rotate with the mandrel during the drilling op 
eration. 

In the event that the drill string should become stuck, 
or that it should be desired for Some other reason, to per 
form a jarring operation on the string, the mandrel may 
be lowered in the barrel, until the impact face 24 of the 
external enlargement 4 of the mandrel engages the impact 
face 22 of the bushing 20, whereupon the teeth 49 of the 
projections 35 will be in position to enter the iowermost 
four of the recesses 23 of each of the parts of the internal 
sleeve element 32, so that upon counterclockwise rotation 
of the mandrel the teeth will enter the recesses to lock the 
mandrel and barrel relative to longitudinai movement. 
With the parts thus locked against relative longitudinal 
movement, an upward pull may then be exerted on the 
mandrel, and the mandrel may then be rotated clockwise 
to cause the teeth 48 to disengage from the recesses 33, 
whereupon the mandrel will move upwardly suddenly in 
the barrel to engage the upper end of the piston 15 with 
the impact face 25 of the bushing 26, to deliver an up 
ward impact to the string. 

Should it be desired to deliver a downward impact to 
the String, the mandrel may be moved upwardly to engage 
the upper end of the piston 26 with the impact face 25 
of the bushing 20, to position the teeth 43 to enter the 
three uppermost notches 38 of each of the parts of the in 
ternal sleeve element 32, whereupon the mandrel may be 
Totated counterclockwise to move the teeth 49 into the 
recesses to lock the parts against relative longitudinal 
movement. With the parts thus locked a downward force 
may be exerted on the mandrel and the mandrel then ro 
tated clockwise to disengage the teeth 49 from the recesses 
38, whereupon the mandrel will move downwardly sud 
denly to engage the impact face 24 of the enlargement E4 
With the impact face 22 of the bushing 20, to deliver a 
downward impact to the string. 

It will be apparent that due to the proportioning of the 
parts the parts will be automatically positioned to be 
locked together by counterclockwise rotation of the man 
drel when the mandrel is in its uppermost position and 
also to be locked together by such rotation of the mandrel 
When the mandrel is in its lowermost position in the barrel, 
thus facilitating the operation of the mechanism, since 
it is only necessary to exert an upward pull on the mandre 
and rotate the same counterclockwise to assure locking 
up of the parts, after which a downward jarring action 
may be exerted by exerting a downward force on the man 
drel and rotating the same clockwise to release the parts, 
While an upward jarring action may be accomplished by ex 
erting a downward force on the mandrel to move the man 
drel downwardly whereupon the mandrei may be rotated 
counterclockwise to lock the parts after which an upward 
pull may be exerted on the mandrel and the mandre then 
rotated clockwise to release the parts. 
A Somewhat modified form of the invention is illus 

trated in FEGURE 3 wherein one of the projections 35 
of the mandrei is formed with a downwardly extending 
projection 69, which is slotted longitudinally along one 
edge to receive one end 62 of a coil spring 64, preferably 
formed of Spirally wound flat strip material, the other end 
of the Spring being formed with an annular ring shaped 
portion or collar 65, disposed in the barre E2 and suitably 
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secured thereto, as by means of screws 68, extending 
through internally threaded openings in the barrel and 
threaded into corresponding internally threaded openings 
in the ring, to hold the ring against rotation or longitudinal 
movement in the barel. The end 62 of the spring 54 is 
slidable in the longitudinal groove of the extension 6, to 
permit the mandrel to move longitudinally relative to the 
spring, and the spring co-acts with the barrel and mandrel 
to yieldingly urge the mandrel toward a position of rota 
tion in which the teeth 40 will be in engagement in the 
recesses 38 of the parts of the internal sleeve-like element 
32. 
The operation of this form of the jarring mechanism is 

similar to that described above in connection with the 
form of the invention illustrated in F1GURE 1, the man 
drei being rotatively urged toward locking position, so 
that the parts will be automatically locked together when 
the mandrel Teaches either of its extreme positions of 
longitudinal movement in the barrel preparatory to the ex 
ertion of a clockwise rotative force on the mandred to un 
lock the parts against the resistance of the spring 64. 

it will also be noted that the spacing apart of the recesses 
33 of the parts of the internal sleeve element 32 and of 
the teeth 49 of the projections 35 is such that the teeth 40 
cannot enter the recesses in any intermediate location of 
the mandrel in the barrel between the extreme positions of 
the mandrei therein, thus assuring that the maindrel and 
barrel cannot be locked against longitudinal movement ex 
cept when the mandrel is in its uppermost or in its lower 
most position in the barrel. Thus, the mandrel may move 
longitudinally freely in the barrel between its extreme po 
sitions when the parts are unlocked from each other, and 
there is no danger of the teeth 48 becoming accidentally 
reengaged in the recesses 38 during a jarring movement of 
the parts. Moreover, the jarring mechanism may be used 
to rotate the drilling string either clockwise or counter 
clockwise in any relative positions of the barrel and man 
dire1. 

It will thus be seen that the invention, constructed and 
operated as described above provides jarring mechanism 
which is economically constructed and which is easily and 
effectively operated. 
The invention is dislosed herein in connection with cer 

tain specific embodiments of the same, but it will be under 
stood that these are intended by way of exampie only, and 
that various modifications can be made in the construction 
and arrangement of the parts, within the spirit of the in 
vention and the scope of the appended claims. 

Having thus clearly shown and described the invention, 
what is claimed as new and desired to secure by Letters 
Patent, is: 

i. in a well jar, inner and outer concentrically ar 
ranged tubtar parts rotatably and longitudinally mov 
able relative to each other, means on the parts forming 
inpact faces positioned for engagement to deliver an im 
pact from one to the other of the parts when the parts 
reach the limit of their relative longitudinal movement in 
either direction, interengageable means on the parts posi 
tioned for interengagement upon relative rotation of the 
parts in one direction when the parts are at the limit of 
their relative longitudinal movement in either direction to 
hold the parts against relative longitudinal movement and 
to be disengaged upon relative rotation of the parts in 
the other direction to allow such relative longitudinal 
movement, and means on the parts positioned for coaction 
to prevent interengagement of said interengageable means 
When the parts are in positions between the limits of their 
relative longitudinal movement. 

2. In a well jar, inner and outer concentrically ar 
ranged tubular parts rotatably and longitudinally mov 
able relative to each other, means on the parts forming 
impact faces positioned for engagement to deliver an im 
pact from one to the other of the parts when the parts 
reach the limit of their relative longitudinal movement 
in either direction, interengagaable means on the parts 
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positioned for interengagement upon relative rotation of 
the parts in one direction when the parts are at the finit 
of their relative longitudinal movement in either direc 
tion to hold the parts against relative longitudiinal move 
inent and to be disengaged upon relative rotation of the 
parts in the other direction to allow such relative longi 
tudinal Inovement, means on said interengageable imeans 
positioned for coaction to cause the parts to rotate to 
gether il said one direction when said interengageable 
lineais are interengaged, means on the parts positioned for 
coaction to cause the parts to rotate together in the other 
direction when said interengageable means are disengaged 
and yieidable means positioned for coaction with the parts 
to yieidingly urge the parts in said one direction of rela 
tive rotation. 

3. In a well jar, inner and outer concentrically ar 
ranged tubular parts rotatably and longitudinally movable 
relative to each other, means on the parts forining impact 
faces positioned for engagement to deliver an impact from 
one to the other of the parts when the parts reach the linit 
of their relative longitudinal movement in either direc 
tion, interengageable means on the parts positioned for in 
terengagement upon relative rotation of the parts in one 
direction when the parts are at the limit of their relative 
longitudinal movement in either direction to hold the 
parts against relative iongitudinal movement and to be 
disengaged upon relative rotation of the parts in the other 
direction to ailow such relative longitudinal movement, 
means on said interengageable means positioned for co 
action to cause the parts to rotate together in said one 
direction when said interengageable means are interen 
gaged, raneans on the parts positioned for coaction to cause 
the parts to rotate together in the other direction when 
Said interengageable means are disengaged, an external 
longitudinal slot formed in said inner part and a coil spring 
in said outer part surrounding said inner part and having 
one end slidably connected to the inner part in said slot, 
said spring being fixedly connected at its other end to said 
outer part to apply a force to the parts in all relative longi 
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tudinal positions of the parts tending to rotate the parts 
relative to each other in a direction to irteengage said : 
intercl gageable means. 

! a weil jar, inter and outer concentrically ar 
tubular parts totatably and longitidinally joyable 

relative to each other, means on the parts forming impact 
faces positioned for engagement to deliver an impact from 
cine to the other of the parts when the parts reach the 
limit of their relative longit:dinal movement in either 
direction, interengageable means on the parts positioned 
for itei'engagement upon relative rotation of the parts 
in ofte direction when the parts are at the limit of their 
relative longitudinal movement in either direction to hold 
the parts against relative longitudinal movement and to 
be disengaged upon relative rotation of the parts in the 
other direction to allow such relative longitudinal move 
aeat, Enea (13 on said interengageable means positics.ied for 
coaction to cause the parts to rotate together in said one 
direction when said interengageable means are interen 
gaged, means on the parts positioned for coaction to cause 
the parts to rotate together in the other direction when 
said interengageable means are disengaged and yiekiable 
means positioned for coaction with the parts to yieldingly 
resist relative rotation of the parts in a direction to dis 
engage saidi interengageable imeans when said interengage ???? 

able e tileans is interengaged. 

KO 

References {Cited by the Examiner 
UNITED STATES PA. ENTS 

1,618,759 2/27 - Kammerdiiner ------- 75-299 
2,8iS,879 1/58 Beck ---------------- 175- -300 
2,891,772 6/59 i Segelhorst ---------- 175-320 ? 
2,963,101 12/60 is oppl --------------- 175-294 
2,996,131 8/61 Greenwood ----------- 75-293 

{0}{}3-?-175 ?--------------------------- Beck - 9/61 : 596,}{}{0, 3 
3, i2S, iO2 4/64. Beck -------------- 175----294 X. 

EK(Hilirler. CHARLES E. O'CONNELL, Prinary 

  


