
E. KOPPL ETAL 2,621,024 
WELL, JAR 

Dec. 9, 1952 

3. Sheets-Sheet Filed Sept. 13, l946 

Zzzzzzzzzzzzz 

44 Z 

Aelo 7 /6PPL, e. 
6y 77/E? 477oves 

?---- ZZZZZZZZ 
or) 

-% 

??? 

?T 

·ZZZZZZ. 
Z 

? ? 
? 

?? 

  

  

  

  

  

  

  

  

  

    

  

  

  

  





2,621,024 E. KOPPL ETAL Dec. 9, 1952 

3. Sheets-Sheet 3 

WELL, JAR 

RSTRSTSTSRSSRSS???? 5) 

?? 

ØZZZZZÁ. 
ØZZZZZ ZZZ __ 

R ?2 
Filed Sept. 13, 1946 

* 
AL Eo 7. AKOAPAPy , 
ay 77/a/a A77caaveys m 

?? 

zzzzzzzzzzzzzz 
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UNITED STATES PATENT OFFICE 
2,621,024 

WELL, JAR, 
Ernest. Koppl, Huntington Beach, and Leo T. 
Kopp, Montebello, Calif.; I said, Ernest Kopp 
assignor to said Leo T. Koppl. ?- 

Application September 13, 1946, Serial No. 696,880 
(C. 255-2) 4. Cains. 

1. 
This invention relates broadly to the art of 

drilling oil wells by a system well known as the 
rotary method. More specifically, the invention 
relates to devices known as well jars which are 
used on the lower ends of strings of drill pipe 
for the purpose of loosening drill bits and other 
pieces of equipment which have become stuck or 
jammed in the bottom of wells. 
During drilling operations as they are con 

ducted in the drilling of deep wells, particularly 10 
oil wells, the drill bit, or other portion of the 
equipment, occasionally becomes jammed in the 
drill hole due either to the caving in of the 
formation being drilled or to some other cause. 
As a result, the drill bit, or other piece of equip 
ment, can be neither turned nor withdrawn by 
ordinary actuation of the drill pipe to which it 
is attached. For the purpose of "freeing such 
stuck or jammed equipment, various types of 
jars have been developed, some of which here 
tofore have been fairly satisfactory, and others 
not so satisfactory. Most of them have been 
provided with friction-type releases. 

It is an object of this invention to provide for 
the industry a well jar which will be positive 2 
and efficient. in operation, easy to operate, rela 
tively simple in construction, and moderate in 
cost. r - ? • ? • ? ; . . . . . . 

Deep well jars of the type to which the preS 
ent. invention applies. function normally by the 
transmission of a sudden severe blow to a, por 
tion of the jar which is attached to the stuck 
implement. It is a particular object of this in 
vention to provide ajar having positively, operat 
ing means which serve to release the jar for de 
livery of the desired blow, as distinguished from 
friction means intended to operate upon de 
velopment of a predetermined strain. 
A jar of this type is actuated by the applica 

tion of a lifting force upon the upper end of 
drill pipe supported from the usual drill rig or 
derrick and suspended in the well hole, the lower 
end of the drill pipe carrying the jar. When an 
implement is badly stuck, continued lifting pro 
duces appreciable stretch in the drill pipe and 
thereby generates a tension or powerful elastic 
strain. Inasmuch as a drill pipe may be several 
thousand feet long and is made of steel, the 
stretch so developed may amount to several feet. 
Advantage is taken of this elastic strain to yield 
the desired sharp blow required for loosening 
the implement. To effect release within the jar 
so that the blow may be accomplished, latch 
means or other releasable means is used, this 
means maintaining engagement of the drill pipe 
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With that portion of the jar, attached to the 
Stuck inplement until Such time a S. Sufficient 
Strain has been developed by the lifting force 
applied to the top of the pipe. When this strain 
releases the latch mechanism, the elaSticenergy 
Stored in the drill pipe by reason of the stretch 
acts suddenly to transmit a powerful blow, this 
blow being conveniently accomplished-by. means 
of a hammer member carried by the drill pipe 
and cooperating with an anvil member carried 
by the portion of the jar secured to the stuck 
implement. However, a friction release for the 
latch means cannot be made to release uniformly 
under any given strain because it has been found 
that such a friction release operates under one 
applied force at one time and under a substan 
tially different force at another time. ??. ? - 

It is, therefore, an important object of this 
invention to provide a well jar capable of being 
always released under a given strain. It is an 
other important object of this invention to pro 
Vide Such a jar which is capable of being always 
released under any selected strain which the 
operator may deem desirable. It is a further ob 
ject to provide such a jar which will operate as 
indicated under any selected strain without the 
necessity of employing any mechanical adjust 
ment either within the jar or at the surface of 
the well when it is desired to actuate the device 
under a strain different from that of the pre 
ceding operation. a X - - - - 

Another object is to provide, in a jar of the 
nature indicated, means for simply and auto 
matically resetting the jar between jarring 
Operations. w 

Another object is to provide in a well jar de 
layed action means adapted to control the oper 
ation of the releasing means, and also to provide 
for elapse of appropriate time intervals so that 
the Operator may have an opportunity to estab 
lish. the desired strain for any given jarring 
Operation. 

It is a still further object to provide a jar 
Selectively operable under strains ranging from 
relatively low values to relative high values, so 
that operations may be initiated with low strains, 
the Strains being successively increased if neces 
Sary, whereby to favor the power equipmentem 
ployed for producing, the strains and thereby 
prolong the life of the machinery, employed and 
the derrick structure from which the drill pipe is suspended. 

According to a preferred embodiment, a dash 
pot type of control means, containing hydraulic 
fluid, is used to receive initially pressure.applied 
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by way of the lifting and stretching of the drill 
pipe, a metering pin or the like being used for 
slowly bleeding trapped hydraulic fluid out of 
the dash-pot. As a plunger moves in the dash 
pot, tripping means such as leverS move into 
contact with positive actuating means, such aS 
can faces, whereby the levels or other tripping 
neans are positively moved and the jar is posi 
tively released to strike the required blow. 
Spring means and check valve means Serve for 
quick return of the plunger and resetting of 
the release means. 
Other objects and features of the invention 

Will become apparent to those skilled in the art 
upon reference to the accompanying drawings 
Wherein a useful embodiment of the invention 
is illustrated. 
In the drawings: 
Fig. 1 is a diagrammatic elevational view on 

a small scale illustrating the jar of the present 
invention suspended from drill pipe in a deep well 
below a conventional derrick (not shown); 

Figs. 2, 3, and 4 are principally longitudinal 
Sections of the jar on a larger Scale and show Suc 
cessive portions of the complete jar from top to 
bottom, the section of Fig. 2 being indicated by 
the line 2-2 of Fig. 11; 

Figs. 5 to 7 are cross-sectional views taken on 
lines 5-5, 6-6, and 7-7, respectively of Fig. 3; 

FigS. 8 and 9 are croSS-Sectional views talkein 
on the lines 8-8 and 9-9 respectively of Fig. 4; 

Fig. 10 is an enlarged vertical section, as in 
dicated by the line 0-0 of Fig. 11, and showing 
the mechanism of the lower portion of Fig. 2 
and the upper portion of Fig. 3; 

Fig. 11 is an enlarged cross section taken on 
the lines - of Figs. 2 and 10; and 

Fig. 12 is a still further enlarged fragmentary 
elevation showing the mounting and structural 
details of the release level's constituting part of 
the latch Inechanism. 

In the form of construction disclosed in the 
drawings, the principal parts comprise a main 
in andrel 3 (Fig. 4) to which an inner nandrel 
42, constituting a mandrel extension, is secured 
by threads 2a, these mandreis O and 2 being 
non-rotatably fixed together by a lock pin 3 and 
telescopically received in a sleeve-like body inhem 
ber 4. The lower end of the body member 4 
has Secured thereto a hammer 5 of sleeve-like 
formation disposed around the main mandrel O 
and having its upper end disposed within the 
body member 4. An upwardly facing annular 
Wall 5a of the hammer 5 is adapted to strike 
an annula doWinWardly facing anvil shoulder 6 
integrally carried by the upper portion of the 
inandrel within the body member 4 and ad 
jacent the joint between the mandrels !9 and í 2. 
Within the upper portion of the body member 

E6 and operatively carried thereby is a latch 
mechanism 8 (Fig. 3) adapted to cooperate with 
the upper end of the inner mandrel 2. Attached 
to the upper extremity of the body member 4 
by means of a threaded connection 9 (Fig. 2) 
is a body joint 2) which, through the medium of 
a standard box and pin connection 2, serves to 
connect the body member 4 to the lower end 
of a string of conventional drill pipe 22. The 
drill pipe 22, as shown in Fig. 1, extends upward 
to the Surface of the well and into a conventional 
derrick (not shown) equipped with a rotary table 
23, block 24, and hoist line 25 adapted for raising 
and lowering the drill pipe as required. As seen 
in Fig. 2, the upper end of the inner mandrel 2 
is provided with a Wash pipe 26 adapted to move 
through a packing gland 27 provided in a corre- is lying the flange-like head 45. 
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4. 
sponding bore of the body joint 29. For the pur 
pose of attacinment of the Wash pipe 26 to the 
inner handrel 2, the wash pipe 26 is provided 
With an integral head 23 Secured over the end of 
the inner mandrel by a threaded connection 29 
and lock pin or screw 29a. 
As seen in Fig. 4, the tubular hanner f3 is slid 

ably and non-rotatably connected with the lower 
extremity of the main mandrel 0 by Ineans of 
positioning and driving fingei'S 30 provided On 
the lower extremity of the hailine 5 and slidi 
ably received in guideways 3 cut in the adjacent 
portion of the main mandrel E). This construc 
tion is also illustrated by the ciOSS Section of 
Fig. 9. For convenience of construction, and also 
for the purpose of providing good Seating be 
tWeen the parts, the main inlandrel 9 and the 
hammer í 5 are frusto-conically formed as indi 
cated at 32. In order to fix the upper end of 
the hammer | 5 to the lower end of the body mem 
ber 4, a threaded joint 33 is provided, the upper 
extremnity Of the hammer f ö filliing allin allinnular 
Space between the body member 4 and the main 
mandrel ) and thereby directing its upwardly 
facing annular striking wall 5a toward the anvil 
shoulder 6 to impart the required jarring blows. 
The anvil shoulder 6 is provided by the lower 
eind Of an annular anvil 34 integral With the up 
per portion of the main rhandlel 0. The anvil 
34 has near its top a plurality of Spline-ways 35 
Which receive between then interfitting coop 
erating, driving and guiding Splines 36 integrally 
provided upon the adjacent inner wall of the 
body member 4. 
As presently to be explained, when the latch 

mechanism i 8 is released to free the body mem 
ber 4 when placed under proper stretching 
tension, the annular striking wall 5d imparts a 
Severe blow to the anvil shoulder 6 of the anvil 
34 and thereby produces a jar-ring effect upon 
any implement attached to the lower elnd of the 
main mandrel 0. Such attaching means may 
be a conventional threaded pin connection Oa. 
adapted to be engaged in a corresponding box of 
any grapple device Such as an overshot S con 
nected in turn to the Stuck implement, the latter 
being generally represented by the drill bit B 
Seen in Fig. 1. 
The latch mechanism í8 is disposed in opera 

tive position within the body member 4 by being 
in part mounted upon and about the inner man 
drel 2 and in part mounted upon the body men 
bel 4 and slidably disposed about the inner 
mandrel í 2 above the threaded connection il 2a 
between the two mandrels. To accomplish these 
ends the latch mechanism f 8 comprises a lower 
portion 49 (Fig. 3) which slides upon the inner 
mandrel 2, an upper portion 42 which slides 
upon the upper portion of the inner mandrel 2 
to a lesser extent, and release level's 44 which 
operatively connect the lower and upper por 
tions 48 and 42. 
The levers 44 are fulcrumed upon a fange 

like annular bearing head 45 carried upon the 
upper end of a thrust sleeve 46 constituting a 
part of the lower portion 40 of the latch mecha 
nism and slidably mounted on the lower portion 
Of the inner maindrel 2. Each of the release 
level's 44, of which four are indicated, are arcuate 
transversely as seen in Fig. 5. Each lever 44 is 
grooved as indicated at 47 thereby providing 
(FigS. 3 and 12) an upper bearing shoulder 48 
and a lower retaining shoulder 49, these shoul 
ders 48 and 49 respectively overlying and under 

It Will be noted 
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that the portion of the shoulder 48 inwardly of 
the groove G7 is curved to rock upon a correr 
spondingly shaped portion of the head; 45. The 
sleeve A6 is threaded into the upper portion. Of 
the upper member 50 of a two-part, connecting 
ring (also constituting a part of the lower latch 
portion. A G) of which its lower member 52 is split 
vertically as indicated by a dottedline:53. (Fig.3), 
to facilitate. insertion and removal; he tWO 
part connecting ring 59, 52 is employed for the 
purpose of binding the sleeve. 46.to; the body 
member A and preventing longitudinal...noye 
ment of the release, levers. A4 and the Sleeve .45 
With respect to the body member 4. When the 
inner mandrel 2, slides... within the sleeve. A6, 
This retention of the connecting. ring. 3, 5:...is 
accomplished through the medium. Of: an in 
ternal annular actuating rib 55 integrally: car 
ried by the inner wall of the body, inenber. A. 
An annular rubber cushion 56 is, employed be: 
tWeen the rib.55 and the connecting, ring, member 
52 for the purpose of absorbing chatter and re 
sisting. Wear. The ring members. 50 and 52 are 
secured together by means of cap ScreWS.5. As 
is apparent, the upper connecting ring. member 
5. is introduced from above during installation 
and the two parts of the lower connecting ring 
member 52 are introduced from below during 
installation, the cap Screws 5 being also intro 
duced from belloW and threaded into position 
with a long tool. To insure against looseniag of 
the sleeve AS in the upper connecting ring men 
ber 50, a transversely disposedlocking pia, may 
be used if desired, AS Seen in Fig. 3, the tWO 
ring members. 50 and 52 are rabbeted to a CCO 
modate the annular rib 55, and the upper portion 
of the upper ring member 50 is offset Oatwardly 
to accommodate the lower end of the sleevie 3. 
Above the upper end of the Connecting ring 
member 50 and between the sleeve. A6, and the 
body member 4, there is provided a pressure. Or 
bearing ring 6 whose upper face is beVeled to 
provide an annular. resistance. Seat. 62- for the 
correspondingly beveled lower ends of all of the 
release levers gé. The pressure ring 6. is nor 
mally urged upward by resetting SpringS 63 
whose ends are countersunk in the upper con 
necting ring member 5) and the preSSure ring 60 
as shown. 
The upper ends of the release levers. , 44, co 

operate with a hardened compression sleeve 65, 
which constitutes stop means for. engagement by 
adjacent ends of the release leverS. 44-and which 
iän part slidably bears upon the outer wall of the 
inter mandrel 2 out has its lower portion re 
cessed annularly to receive a positive trip ring 
68. The trip ring 66 is non-slidably mounted 
upon the inner mandrel 2, this being a CCon 
plished through the medium. Of an annular re 
taining rib 6 integrally formed. Upon the outer 
Wall of the inner mandrel 2. The trip ring 66 
is split longitudinally for installation upon the 
rib 67 and when installed is retained in position 
by the overhanging portion of the Compression 
sleeve 65. The lower end of the positive trip 
ring 66 is beveled to provide a cam face 68 
adapted to be engaged by correspondingly 
beveled edges it on the upper ends of the re 
spective release levers 44. The upper ends of 
the evers 3 and the lower annular edge of the 
compression sleeve 65 are provided with corre 
spondingly curved and inter-fitting faces 72. 
These curvatures are approximately as indicated 
in Fig. 12, and are such that engagement between 
them is maintained, regardless of any pressure 
applied through the release levers-44, until there 
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has been sufficient upward movement of the 
beveled edges. Ti 0 of the levers. 44- to, contact the 
annular can face G8 so that, the latter positively 
forces the upper ends of the leyers 44 outward 
until the heels of the curved faces, 72 on the 
levers 44 pass, the center line of the curve of 
the annular face 2 on the lower end of the 
compression sleeve 65, the upper ends of the 
leverS. 4. then, automatically completing dis 
engagement from the compression sleeve. 65 
under the force applied longitudinally to the re 
lease levers 44. 
The upper end of the hardened compression 

sleeve. 65, bears upon the corresponding lower end 
of a relatively softer spring-receiving barrel 75 
Which is formed with an internal annular open 
ing. 6... which receives a Spring it (Figs. 3 and 10) 
referred to herein as: an auxiliary Spring. The 
lower end of the auxiliary. Spring 7 bears upon 
an internal annular seat 78 within the barrel 
5, and the upper end of the auxiliary spring 
bears against an annular auxiliary piston 8 
Slidably disposed upon an elongated skirt 8 of a 
compression pistOn 82 disposed around the upper 
portion of the inner inandrel 2 adjacent the 
place where the latter is received in the head 28 
of the Wash pipe 26. The seat 78 also receives 
the lower end of the skirt 8 of the compression 
piston, 82. An annular packing 83 seals the pis 
ton 82 upon the inner mandrel 2, and an an 
ular packing 84 Seals the Outer Wall of the piston 
$2 upon the inner Wall of an outer cylinder 85 
having at its upper end a head 86 provided With 
an elongated upper extension 87. The cylinder 
head extension 87 is. Of reduced diarieter With re 
spect to the head 86 and extends upward within 
the body joint.2 into engagement With the lower 
face of the head 28 of the Wash pipe 26 affixed 
to the upper end of the inner finandrel 2 as 
above described. The cylinder 85, its head 86, 
and the extension 8 are continuously urged 
upWard against the Wash pipe head 28 and away 
from the compression piston, 82 by means of a 
plurality of power Springs 88 disposed between 
the piston 82 and the head 86 and suitably coun 
tersunk to maintain their respective positions, 
The annular space between the compression 

piston 82 and the cylinder head 86 and within the 
cylinder 85 constitutes a high-pressure fluid 
chamber 9 for hydraulic liquid, such as oil, used 
in the System. Below the piston 82, an annular 
low-preSSure fluid Supply chamber 92 is provided 
between the skirt 8 and the cylinder 85, and 
above the auxiliary piston B. This piston 8 
Serves a S. a. Sort of follower and acts both to re 
tain the oil in the System and automatically to 
adjust itself to the oil volume, thus compensat 
ing for any oil loss and thereby insuring against 
entrance of drilling mud. 
For the purpose of venting a Sinallportion of 

the hydraulic liquid upon the initial stroke of 
the apparatus, whereby to prevent hydraulic lock, 
the auxiliary piston 80 is provided with a ball 
check Valve 93 controlling a passage 94 and 
preSSed by a Spring 95 held by a vented plug 
like retainer 96. The auxiliary piston 8 O. is pro 
Vided With packings 98 Working upon the adja 
cent Walls of the skirt Si and the cylinder 85 
Whereby to retain oil in the Supply chamber 92 
against pressure imparted thereto. 

he pistOn 82 is a control piston provided. With 
lileans for regulating the time interval determin 
ing release - of the release levers 443 of the - latch 
mechanisma 8. The means carried by the con 
trol piston 82 comprises (Fig. 10) a hydraulic 
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fluid feed means 00 having a ball check feed 
valve Of, a delayed action mechanism O2 in 
cluding a bleeder or metering pin [ 03, and hy 
draulic fluid return means G4 including a ball 
check Wave II 0 5 (Fig. 2) . 
The fluid return ball check valve 05 is pressed 

into position by a spring 106 retained by a vented 
retainer plug 07, the ball check valve 05 con 
trolling flow through a passage 03 between the 
high pressure chamber 90 and the low preSSure 
chamber 92. The low end of the metering pin 
f03 of the delayed action mechanism 02 is ta 
pered in conformity with a correspondingly ta 
pered portion of a bore f to which communicates 
through a by-pass with the high-pressure 
chamber 90, whereby liquid under high preSSure 
in the chamber 90 passes from the bore ) into 
the low-pressure chamber 92. The metering pin 
í 0,3 has an adjustable threaded connection i f2 
with the piston 82, and a lock sleeve 3 (Fig. 
10) is threadedly secured upon the metering pin 
| C3 and extends upward into a bore f4 in the 
reduced extension 87 of the cylinder head 86. 
The lock sleeve i3 also serves as a guide for 
the metering pin 3. For the purpose of ad 
justment, the upper end of the metering pin 63 
is provided with a wrench-receiving terminal 
f03a, and access to this terminal is obtained by 
means of a sealed removable plug í í5, which 
closes the upper end of the bore 4 during Op 
eration, and in addition to providing for adjust 
ment of the metering pin iO3 Serves as a means 
for venting air from the system during filling. 

Fespecting the fiuid feed means í00 and the 
ball check feed valve 0, another bore 6 similar 
to the bore 4 is provided in the cylinder head 
extension 87, this bore receiving a removable fluid 
feed plug f8 threadedly Secured within the up 
per end of a fluid feed tube 20 whose lower end 
is normally closed by the ball check valve 8 
under the influence of a Spring 22 seated against 
a shoulder 23 provided in a stepped paSSage 
24 leading into the low-pressure fluid supply 
chambel S.2. The upper end of the fluid feed 
plug 1 3 is provided With a tool-receiving ter 
minal 8a, whereby to install and remove the 
plug. The bore 6 is normally closed by a re 
movable sealed plug 25 which, together with the 
plug 5, is pressed against the underside of the 
wash pipe head 28. As shown, the cylinder head 
extension 8 is annularly packed at 28 upon the 
outer Wall of the inner mandrel 2. 
The construction just described, namely that 

comprising the piston 82, its skirt 8, the auxiliary 
piston B), the cylinder head 86, and associated 
parts, constitutes a dash-pot Whereby the paSSage 
of hydraulic fluid under high pressure from the 
high-pressure fluid chamber 99 to the supply 
chamber 92 is regulated by the metering pin 03, 
fluid being restored past the ball check valve 
05 upon each return movement of the piston 

82. 
Assembly 

In older that the hammer 5 may be asserinbled 
upon the lower end of the main mandrel í f) be 
tween the anvil 34 and the enlarged exposed lower 
portion of the main mandrel 0, the hammer 5 
is initially split longitudinally to form two-semi 
cylindrical parts. ASSembling of the hammer 5 
upon the maindrel 0 includes Welding the two 
members of the hammer 5 together while posi 
tioned upon the mandrel O below the anvil. 34. 
After welding, the hammer 5 is machined and 
its upper end threaded for the purpose of com 
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8 
pleting the threaded joint 33 with the lower end 
of the body member 4. 

However, before threading the hammer mem 
ber 5 into position in the body member 4, with 
incidental positioning of the main mandrel fo, 
the latch mechanism 8 and a SSOciated members 
are first installed in the top of the body mem 
ber 4, and this is accomplished before the body 
joint 20 is threaded into place. To accomplish 
such positioning of the latch mechanism 8, the 
upper ring member 50 and the pressure ring 60, 
together with the resetting springs 63, are placed 
upon the thrust sleeve 46 and the lock pin 58 
is inserted to insure retention of the desired 
relationship. The parts thus assembled are then 
introduced part Way into the upper end of the 
body member, and the release levers 44 are 
mounted upon the annular head 45 of the thrust 
sleeve 46, whereupon these assembled portions are 
then further introduced into the upper end of 
the body member 4. This operation may be 
carried out with the mentioned parts assembled 
On the lower end of the inner mandrel 2, or the 
inner mandrel (2 may be later inserted into the 
thrust sleeve 46. At such time, the split positively 
acting trip ring 66 will be positioned about the 
retaining rib 67, and the compression sleeve 65, 
the Spring receiving barrel 75, the auxiliary 
spling and the compression piston 82, with 
aSSociated parts, installed. At an appropriate 
time, the Outer cylinder 85, with its head 86 and 
extension 8, is installed upon the upper portion 
of the inner mandrel í 2. The inner mandrel 12, 
carrying the parts thus assembled thereon, is 
introduced into the body member 4 to the oper 
ative position shown in Figs. 2, 3, and 4. 
Thereupon, the two portions of the lower ring 

member 52 are inserted from the open lower end 
of the body member 4 and the cap screws 57 
threaded into place with a suitable tool. The 
annular rubber cushion 56 will have been placed 
upon the annular actuating rib 55 at any ap 
propriate earlier assembling stage. The cap 
ScreWS 57 having been secured, the main mandrel 
0 is next introduced into the lower end of the 

bCdy member 4, the guiding splines 36 being re 
ceived in the Splineways 35, and the upper end of 
the hanmer f3 being threaded into place to 
Secure the parts as shown. The inner mandrel 
2, carrying the parts retained thereon by the rib 
67, is next threaded into position in the upper 
portion of the main mandrel O to make the 
threaded joint í 2a. The final operation resides 
in placing the Wash pipe 26 upon the upper end 
of the inner mandrel 2 through the medium of 
the threaded connection 29 and the lock pin 
29a, and then passing the body joint 20 over the 
Wash pipe 28 and threading it into operative 
position by making the threaded connection 9. 
The lock pin 3, if used to secure the outer 

and inner mandrels 9 and 2 against unthread 
ing at the joint 2a, will be installed at any de 
sired Stage through a hole which may be filled 
with a plug 35 or may be left open for passage 
of drilling fluid to equalize pressures within and 
Without the body member 4. To permit pas 
Sage of Such fluid, and in view of the fact that 
the ring members 50 and 52 and the annular 
rubber cushion 56 tends to form a sealed joint, 
fluid passages 36 are provided through the as 
Sembled ring members 50 and 52 and the thrust 
sleeve 46, as indicated in Fig. 7. In this way the 
annular chamber housing, the release levers 44 
and other parts of the latch mechanism 8 is in 
communication with the chamber within the body 
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member enclosing the upper end of the main 
mandrel 9. The latter has a fit within the body 
member 4 and the hammer 5 sufficiently loose 
to pass equalizing fluid whether or not the plug 
35 is used, and also to permit-free movement of 

the hammer to the shoulder 6 of the anvil 3. 
Filling hydraulic device 1 

A step preliminary to operation, which step 
may be performed during initial assembly or at 
a later time, is the filling with the hydraulic 
liquid of the high and low pressure chambers 33 
and 92 respectively. For this purpose, the body 
joint 20 and the wash pipe 26 will have been re 
moved. The sealed plugs 5 and 25 and the 
feed plug 8 are removed. Under these condi 
tions, the power springs 88 separate the com 
pression piston 82 from the cylinder head 86 to 
the limit of the extension of the Springs 38, or 
about as illustrated in Fig. 2. - - s m 
A liquid injecting gun is then attached to the 

feed tube f 20 by any suitable fitting, and oil is 
forced past the ball check valve of, and through 
the passage 24, into the low pressure chamber 92 
whence, after filling the latter, the oil is moved 
past the ball check valve 35 into the high pres 
süre chamber 99. -- . . . . . . . . 

Air in the System vents through the tapered 
bore and the passage (8 from the lower pres 
sure chamber 92 and through the bores is and 
A 6 from the high pressure chamber 9. The 
metering pin 83 is adjusted to predetermine the 
bleeding rate of the liquid through the by-paSS 
f : . The auxiliary piston-80 is forced down by 
the applied liquid pressure against the auxiliary 
spring as desired, the power of the Spring 6 
on the ball check valve 5 being sufficient to 
permit such complete filling and the safety valve 
spring 95 being strong enough to avoid leakage 
past the ball check valve 93 in the auxiliary pis- 4 
ton 83. All air having been vented, the sealed 
plug 5 is placed, the filling gun removed, the 
feed plug 8 restored, and the sealed plug 25 
placed. * s m m 

Operation 

The assembled jar, having attached thereto 
the lower end of the overshot S, or other ap 
propriate grapple means, as indicated in Fig. 1, 
is lowered into the well on the line 25 and con 
nection is made in a conventional Iihanner With 5 
the stuck bit B or other stuck tool. The parts 
are now in approximately the positions shown inn 
the dra Wings. 

Strain is then applied to the drill pipe 22 
through the hoist line 25 to any selected mini- : 
mum value which it is thought is apt to loosen 
the stuck tool. Such a value is determined by 
a Weight indicator or similar gauge aS conven 
tionally used at the ground surface in well drill 
ing operations. This strain, the - value of which 
might be, for example, 5000 pounds, produces a 
corresponding “stretch' or elongation in the drill 
pipe, and thereby stores elastic energy in the 
drill pipe. m 
Under these conditions, the release levers is 

bear against the lower edge of the compression 
sleeve or stop means 65, being there retained by 
reason of their curved interfitting faces 2. At 
the same time, the influence of the resetting 
springs 63 tends to maintain the release levers 
54 in the indicated atched position shown by 
reason of the function of the outWardly inclined 
annular resistance seat 62 of the bearing ring 9. 
The application of strain and the production 

of stretch in the drill pipe causes oil or other 
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hydraulic liquid in the pressure chamber 9 
to bleed-through the by-pass -f and the tapered 
bore ff0 past the metering pin 03. into the low. 
pressure chambers 92. Such comipression, upon 
the body of oil in the high pressure chamber 
99 is necessarily produced by reason of the force 
transmitter from the...outer body member 4 
through the actuating rib .55, the upper ring 
member : 50, the thrust sleeve 6, the release 
levers &4 by way of their bearing shoulders 48, 
to the compression sleeve 65 and thence through 
the base of the barrel 75 to the skirt 8 and the 
compression piston 82. . . . . 
The metering pin 03 is so set as to retard 

the bleeding operation för a substantial length 
of time- in order that opportunity may be pro 
vided to. establish any required strain in the drill 
pipe with a marginal time factor, before the 
upper ends of the release levers 44 will have 
been dislodged by the can action of the positive 
trip ring 66. . - - - - - - 

It will be noted that the power in the Springs 
88 (which may total any appropriate value, such 
as 1000 pounds) is additive to the hydraulic pres 
Sure produced by the elastic energy stored in 
the drill pipe. It is also to be noted that the 
arount of elastic energy. Stored in the drill pipe 
has no influence on the tripping of the release 
levers 44, the curved interfitting faces 12 of the 
engaging portions of the levers 44 and the com 
pression sleeve 65 being of such shape as to pre 
went such action. On the other hand, the re 
lease levers 44 are tripped by the positive dis 
placement action between the beveled edges 
of the levers 44 and the beveled cam face 68 of 
the trip ring 66, the position of the latter-be 
ing fixed om thê inner mandrel 2 by the rib 6. 
Due to the strain imposed upon the drill pipe 
through the hoist line. 25 and the consequent 
pressure applied to the hydraulic fluid in the 
high pressure chamber 90, the bleeding of the 
fluid past the metering pin 0.3 permits the com 
pression piston'82, and hence the release levers 
&A and interposed members -65 and 75, to rise 
slowly until the trip ring 66 has performed its 
function of dislodging the upper ends. Of the re 
lease levers is from the lower edge of the con 
pression sleeve 65. This condition having de 
veloped, the elastic energy stored in the drill 
pipe causes the release levers 44 to ride up along 
side the compression sleeve 65, and the stored 
elastic energy also causes the annular striking 
wall Sct of the hammer 5 to produce a-severe 
blow upon the annular anvil shoulder 6 of the 
anvil 3 is carried by the main mandrel . . This 
blow is transmitted through the main maindrel 
to the Stuck tool B 'ith which it is connected. 
Should the blow applied to the anvil 3 be in 

sufficient to release the stuck tool, a more power 
hist-, is n^xt, applied. . This is accomplishes by re 
leasing the strain imposed by the hoist-line 25, so 
that the outer body, thenaer, iii. if the iar mecha 
nisin settles do"n into the-initial position shown 
in the dratings, this acticn resulting in a relative 
ly up'ard movement of the main nandrel and 
its anvil 33 ani also of the inner mandrel 2 and 
its trip ring S6, together with the outer cylinder 
85 and its head 88. During these movements, the 
action of the springs 88 to restore the compression 
piston 2 and the cylinder head 86 to their rela 
tive initial positions causes hydraulic fluid to re 
turn from the low pressure chamber 92 to the 
high pressure chamber 9 past the return ball 
check valve 5 and against the influence of the 
spring 96. At the Same time, the upper ends of 
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the release levers 44 move sufficiently below the 
lower edge of the compression sleeve 65 for the 
resetting springs 63 and the beveled resistance 
seat 62 of the pressure ring 60 to restore the 
release levers 44 to the initial position illustrated. 
The operator at the surface of the Well now 

applies through the hoist line 25 a greater Strain 
than previously applied, for example, 7000 
pounds. While the hydraulic fluid bleeds from 
the high pressure chamber 90 past the metering 
pin 93 somewhat faster under this increased 
pressure than under the previously employed 
lower pressure, nevertheless, the Setting of the 
pin 03 is such that, regardless of the strain ap 
plied through the hoist line 25, the bleeding ac 
tion will be slow enough to permit ready attain 
ment of whatever strain is desired before the re 
lease level's 44 are tripped by the trip ring 66. It 
is merely necessary to wait longer for the trip 
ping action to take place when Sigaller StrainS 2 
are applied than when greater strains are ap 
plied. 
From the foregoing, it will be apparent that the 

operator of this jarring mechanism is enabled to 
start his procedures with the application of a 
minimum strain through the hoist line 25. If the 
original estimate of the strain required is insuffi 
cient, a successive operation takes place With a 
somewhat increased strain. In this manner Suc 
cessive small increases may be employed, eitheir 
until the desired result has been accomplished, or 
until the capacity of the apparatus has been 
recahed without success. ASSuming a successful 
operation under a low or intermediate strain, it 
is apparent that undue wear and hardship upon 
the various pieces of equipment is avoided, there 
by saving the Surface apparatus to the maximum 
extent, 
Thus, by employment of the jar of the present 

mechanism, any selected tonnage blow may be 
applied as required, Such Selection, as indicated 
by a strain indicator, being made certain because 
of the fact that the tripping of the release levers 
is positively made and is accomplished only after 
elapse of sufficient time to provide for the appli- 4 
cation of the selected tonnage. Also, Once the 
metering pin 03 has been set for a given range 
of operations up to a maximum tonnage to be ap 
plied, no mechanical adjustment is required, 
either at the Surface or elsewhere, as the opera 
tions proceed. A further important feature is the 
automatic resetting of the parts by the springs 88, 
the springs 63 and the ring 60 upon release of the 
strain through the hoist line 25 between successive 
jarring operation. 
Since improvements will become apparent to 

those skilled in this art, it is intended to cover all 
Such variations of the generic invention as fall 
within the scope of the claims. 
We claim as our invention: 
1. Well jar mechanism comprising in combina 

tion: two elongated members, one within the 

O 

5 5 

6) 

2 
other and movable longitudinally relative to each 
other, one being adapted for connection with a 
drill pipe through which longitudinal strain may 
be applied; anvil means carried by One of said 
members; hammer means carried by the other of 
said members to strike a blow upon Said anvil 
means by reason of longitudinal Strain produced 
through said drill pipe; bearing means carried by 
one of said members; yielding stop means car 
ried by th other of said members; elongated re 
leasable latch means between and cooperating 
With said members, opposite ends of Said latch 
means normally engaging said bearing means on 
said. One of said members and Said Stop means Oll 
said other of said members to prevent relative 
movement between Said hammer and an Vill meanS 
until release of Said latch meanS; latch-relea,Sing 
rineans carried by the inner one of Said members 
in position adjacent the respective end of Said 
atch means and in the path of the latter to en 
gage and release the latter; and delayed action 
leans connected. With said yieldable stop means 

to effect actuation of the latter into position for 
release of said latch means by said latch-releas 
ing means, said delayed action means carrying 
said stop means and including a hydraulic cylin 
der carried by the inner one of said members and 
contaniing hydraulic fluid, a piston WOrking in 
said cylinder and carried by the inner one of Said 
members, and bleeder means in one of said cylin 
der and piston for slowly relieving hydraulic pres 
sure created in said cylinder by Said Strain. 

2. A combination as ill claim 1 Whereil Said 
bleeder means comprises a metering pin disposed 
in a bleeder bore in said piston. 

3. A combination as in claim 1 wherein said 
stop means is carried by said piston moving on 
Said inner member, and said latching-releasing 
neans is relatively fixed on said inner member. 

4. A combination as in claim 1 including spring 
loading means carried in said cylinder and pis 
ton as auxiliary means to assist said hydraulic 
pressure in resisting application of said Strail) 
to noWe said piston. 

EERNEST KOPPT. 
LEO T. KOPPL. 
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