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This invention relates to a tool for use in a Well, 
and relates more particularly to a jarring tool 
for effecting a jarring or hammering action. With 
in a Well. It is a general object of this inven 

'tion to provide a simple, practical, and effective 
jarring tool useful in fishing operations, or the 
like, for imparting a jarring action to a fish or 
iOSt parts in a Well. 

It is an object of the invention to provide a 
jarring tool or jar that is operable to impart a 
Very heavy jarring or hammering blow to the fish 
or object With Which it is connected. 

It is another object of the invention to pro 
wide a jarring tool that is operable by simple re 
ciprocation of the operating string. The too pro 
vided by this invention may be operated to effect 
the jarring blow upon a Certain tensile Strain be 
ing put upon it through the operating string, 
and may be re-Set for further operation by lower 
ing or settling the operating string. 

It is another object of the invention. to pro 
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Wide a jarring tool, that does not at any time. 
interfere With the free continuous circulation of 
fluid through the operating string. 

It is another object of the invention to pro 
vide a jarring tool that includes two main parts 
or Sections related for limited relative longitu 
dinal movement and means for releasably hold 
ing the Sections against relative movement in a 
contracted position that is operable to release the 
Sections for relative movement upon a heavy ten 
sile strain being put upon them to cause opposed 
shoulders on the sections to be brought into jar 
ring engagement, 
Another object of the invention is to provide 

a jarring tool of the character mentioned in Which 
the releasable holding means may be regulated or 
controlled to release under diferent tensile 

40, Strains by Varying the pressure On the circula 
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tion fluid pumped or passed through the Operat 
ing String. 

It is another object of the invention to provide 
a jarring tool of the character mentioned in Which 
the parts of the releasable holding means are 
Sinapie and inexpensive of manufacture and are 
all easily and quickly replaceable. 
A further object of the invention is to pro 

vide a jarring tool of the character mentioned that 
embodies a minimum number of simple, sturdy 
parts. 
Other objects and features of my invention will 

be best and more fully understood from the foll 
lowing detailed deScription of a typical form and 
application of the invention, throughout which 
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description reference will be had to the accom 
panying drawing, in which: 

Fig. 1 is a longitudinal detailed sectional view 
of the tool provided by the present invention, 
illustrating it in the normal or unactuated posi 
tion. Fig. 2 is a view similar to Fig. 1, showing the 
tool in the actuated or jarring position. FigS. 3, 
4, and 5 are enlarged transverse detailed sectional 
views taken as indicated by lines. 3-3, 4-4, and 
5-5, respectively, on Fig. 1. Fig. 6 is an en 
larged fragmentary Vertical Sectional View of the 
releasable holding means, showing the parts in a 
partially released position. 
The jarring tool provided by this invention in 

cludes, generally, two main or body sections A and 
B. related for limited relative longitudinal move 
ment, and means Cfor releasably holding the Sec 
tions. A and B against, relative longitudinal move 
ment in a contracted position and operable to re 
lease the sections for relative movement upon a 
heavy tensile strain being put on the tool. v 
The sections A. and B form or constitute an 

assembly adapted to be connected between an 
operating string of drill pipe and the object to be 
jarred, or adapted to be interposed in an Operat 
ing String connected. With the object or fish to 
be jarred. The Sections A and B are the main 
Or body Sections of the tool and are connected 
and related for limited relative longitudinal 
movement. 
the Sections A and B are telescoped or extend 
one into the other, the section. A being tubular, 
and the Section B being in the nature of a stem. 
or mandrel, extending into the Section A. In the 
drawing, the Section A is the upper section of the 
tool adapted to be attached to an operating string, 
while the section B is the lower section adapted 
to be connected with the object to be jarred. It 
is to be understood that the tool may be inverted, 
i. e., the relative positions of the sections A and 
B may be reversed, and that, Where use the 
terms “upper' and "lower', they are not to be 
taken as limiting or restricting the invention to 
the specific relative positions of...the parts illus 
trated in the drawing. 

: The tubular body Section A is intended to re 
ceive: an end part of the Section B. and to house 
or encase the holding means C. In the embodi 
ment of the invention illustrated in the drawing, 
the Section A is Sectional, consisting of two simple 
members or parts O and . The part O is 
provided at One end of the Section A. and is pro 
vided with means for connection, with an operat 
ing string, while the part is in the nature 
of a tubular housing for the means C and forms 
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In accordance With the invention, 
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2 
a hammer member for co-operating with an anvil 
part on the section B. The part O is in the na 
ture of a Sub or connecting member and has a 
tapered screw-threaded pin 2 on its upper end 
to facilitate connection of the Section A With 
the operating string. The lower end of the part 
0 is externally Screw-threaded to connect with 

the tubular part i?. A central longitudinal fluid 
passage 3 is provided in the part ?o for passing 
circulation fluid downwardly from the operating 
String of drill pipe. 
The part is an elongated tubular member of 

uniform external diameter. The upper end of 
the tubular part is screw-threaded onto the 
lower end of the sub part i 0. The lower end por 
tion of the tubular part O is of restricted internal 
diameter to have an upwardly facing internal 
shoulder 4. The shoulder 4 is the hammering 
ór jarring shoulder of the tool and is provided to 
Co-Operate With an opposed shoulder on the man 
drel Section B. The means C is carried in the 
opening 5 of the tubular part fo, and the opening 
5 may be of uniform diameter from the shoulder 
4 to the lower end of the sub part O. The open 
ing 6 in the restricted lower portion of the part 

is adapted to slidably pass the section B, as 
Will be hereinafter described, and is provided with 
Spaced longitudinal keyways or spline grooves 7. 
The body section B is the mandrel or stem sec 

tion of the tool, and its lower end is adapted to be 
connected with the fish or part to be jarred. 
In the embodiment of the invention illustrated in 
the drawing, the lower end part 8 of the section 
B is screw-threaded to facilitate connection of the 
section B with a part of the operating string, a 
fishing tool, or the like. The section B extends 
upwardly through and is slidable in the opening 
6 in the lower end of the section A. An enlarge 
ment or anvil portion 9 is provided on the upper 
end of the section B within the opening 5. The 
enlargement 9 may be round in cross section and 
slidably fits the opening 5. The lower end of 
the enlargement 9 forms a downwardly facing 
anvil shoulder 20 that is adapted to be struck or 
jarred against by the hammer shoulder 4 when 
the means C is released. Packing f 9a may be 
provided on the enlargement 9 to seal with the 
Walls of the opening 5. In the preferred. con 
struction, means is provided for holding the body 
sections A and Bagainstrelative rotation. Longi 
tudinal keys or splines 2 are provided on the 
section B to slidably fit the keyways 7 and hold 
the sections A and B against relative rotational 
movement. A central longitudinal fluid passage 
22 is provided in the section B to pass the circula 
tion fluid. 
The means C is provided to releasably hold the 

sections A and B in a contracted position where 
the shoulders 4 and 20 are spaced apart, and is 
operable to release the sections for relative longi 
tudinal movement to permit the shoulders 4 and 
20 to jar together upon a heavy tensile strain being 
put on the contracted sections. The means C 
includes one or more clutch parts 23 connected 
with the section. A for co-operating with One or 
more clutch parts 24 connected with the Section 
B. In the simple preferred construction illus 
trated in the drawing, a single clutch member 23 
is carried by the section. A for co-operating with a 
single clutch member 24 carried by the section B. 
The clutch members 23 and 24 are arranged in the 
opening 5 of the section A and are in the nature 
of couplers adapted to co-operate with one 
another to normally releasably hold the sections 
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A and B in the contracted positions illustrated 
in Fig. 1 of the drawing. 
The clutch members 23 and 24 are Swingably 

Or tiltably connected to the Sections A and B, 
respectively, the upper end of the member 23 be 
ing tiltably connected With the inner end of the 
Sub part 0, and the lower end of the clutch 
member 24 being tiltably connected with the up 
per end of the section B. In accordance with the 
invention, the two clutch members 23 and 24 may 
be similar or identical in construction and are 
Opposed and inverted. With respect to one another. 
The members 23 and 24 are simple elongated 
Structures, and are of semi-circular or arcuate 
cross sectional configuration. In accordance with 
the invention, the clutch members 23 and 24 are 
arranged longitudinally in the body opening 5, 
and their inner opposed sides are provided with 
Spaced teeth 25 and 26, respectively, to co-operate 
or mesh to releasably hold the sections A and B 
in the contracted position. 
The means for tiltably attaching the upper end 

of the clutch member 23 to the Section A includes 
a central projection 27 on the lower end of the 
upper part O. The projection 27 extends down 
Wardly into the opening 5 and is provided at its 
lower end with an annular radial fange 28. The 
projection 27 and its enlargement 28 are prefer 
ably of round cross sectional configuration and are 
preferably integral with the part O. A substan 
tially semi-circular socket or recess 29 is provided 
in the inner side of the member 23 at its upper 
end to co-operate with or receive the projection 27. 
The lower end of the recess 29 is enlarged to re 
ceive the flange 28 and to present, a downwardly 
facing shoulder 30 for co-operating with the upper 
end of the flange 28. The shoulder 3 seats on or 
Co-Operates with the upper end of the flange 28 to 
hingedly or tiltably support the clutch member 
23 on the projection 27. The parts of the tiltable 
COnnection may be shaped and proportioned to 
allow for the desired tilting movement of the 
clutch member 23. The periphery of the flange 28 
may be inclined downwardly and inwardly to per 
mit the lOWer end. Of the cutch member 23 t0 
Swing inwardly to the position illustrated in Fig. 1 
of the drawing. 
The tiltable connection between the member B 

and the clutch part 24 may be similar to the con 
nection just described. A central projection 3 
is provided on the upper end of the enlargement 
i 9 and has an annular radial fange 32 On itS 
upper end. A semi-circular recess 33 is provided 
in the inner side of the clutch member 24 at its 
lower end. The upper portion of the recess 23 is 
enlarged to receive the flange 32 and to provide 
an upwardly facing shoulder 34 to co-operate 
With the under side of the flange. The Shoulder 
34 co-operates with the lower side of the flange 
32 to tiltably or pivotally connect the clutch 
member 24 with the projection 3. The periph 
ery of the flange 32 may be inclined upwardly 
and inwardly to allow for the necessary inward 
tilting of the clutch member 24. 
The meshing parts or teeth 25 and 26 of the 

clutch members are identical and are opposed 
and inverted with respect to one another so as 
to effectively co-operate to releasably hold the 
Sections A and B against relative longitudinal 
movement. The clutch teeth 25 and 26 project 
horizontally from the inner sides of the clutch 
members and extend transversely across the in 
ner Sides Or faces of the members. The teeth 
25 have upwardly facing upper ends 35 for co 
operating with the lower ends 36 of the teeth 26. 
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2,058,166. 
The ends 35 and 36 of the teeth are flat. and 
slightly inclined relative to the longitudinal axes 
of the members 23; and 24. So as to tend to slide 
apart or disengage. When the members are under 
tension. The Iower ends of the teeth 25: are in 
clined downwardly and outwardly to co-operate 
with the upper ends of the teeth 26 which are in 
clined upwardly and outwardly. The extreme 
outer ends of the teeth 25 and 26 are preferably 
comparatively short and are fiat. A rectangular 
projection 37 is provided adjacent the lower end 
of the clutch member 23 to fit into or co-operate 
with a correspondingly shaped socket 38 in the 
lower end of the member 24 when the members 
are in their holding positions. A similar rec 
tangular projection. 39 is provided adjacent the 
upper end of the clutch member 24 to fit into a 
correspondingly formed socket 40 adjacent the 
upper end of the clutch member 23. The projec 
tions 37 and 39 are longer than the notches or 
spaces between the clutch teeth. So as to ride 
over the Outer ends of the teeth when the sec 
tions: A and B are moved longitudinally relative 
to one another to prevent the teeth 25 and 26 
from slipping back into mesh during the relative 
movement of the sections. It will be apparent 
how the teeth 25 and 26 of the two clutch mem 
bers are adapted to co-operate to hold the sec 
tions. A and B against relative longitudinal move 
ment when under a tensile strain. The clutch 
members 23 and 24 are tiltably mounted in the 
manner described above and are proportioned SO 
as to be movable outwardly away from One an 
other to permit disengagement of their teeth 25 
and 26. 
The invention provides means for yieldingly 

holding the clutch members 23 and 24 in co-oper 
ative engagement and to resist their disengage 
ment. The means for resisting outward tilting 
of the clutch members 23 and 24 is in the nature 
of a spring means and includes a leaf spring. 4 
for urging the clutch member 23 inwardly, and 
a leaf spring 42 for urging the clutch member 
24 inwardly. The spring 4 is arranged in a 
longitudinal groove 43 in the outer side of the 
clutch member 23 and has its opposite ends bear 
ing against the opposite ends of the groove. The 
spring 4 is longitudinally bent or bowed out 
Wardly to pressurally engage the interior of the 
part f. The opposite ends of the leaf spring 
4f bear inwardly and longitudinally in opposite 
directions against the clutch member 23, while 
the middle portion of the spring bears outwardly 
against the walls of the part ... As the spring 
4 is, confined within the groove 43 in this man 
ner, it at all times urges the member 23 inwardly. 
The spring 42 is mounted in a manner similar 

to the spring 4, i.e., it is arranged within a lon 
gitudinal groove 44 in the outer side of the clutch 
member 24. The spring 42 is longitudinally 
bowed to press OutWardly against the tubular 
part i?, and its opposite ends engage the oppo 
site ends of the groove. When the sections A and 
B are in their normal or contracted positions, the 
springs 4 [ and 42 yieldingly hold the clutch mem 
bers 23 and 24 in their “in'. Or tilted positions 
illustrated in Fig. of the drawing. 
The clutch members 23 and 24 are connected 

to the Sections A and B. and are related so that, 
when they are in the meshing or holding posi 
tion, the member 23 is tilted or inclined down 
wardly and inwardly from its upper end, while 
the member 24 is tilted or inclined upwardly 
and in Wardly from its lower end. When the tool 
is subjected to... a tensile strain, the locked or 

meshing clutch members 23 and 24 tend to move 
to. positions in parallelism with the longitudinal 
axis of the tool, i.e., the lower end of the member 
23 tends to swing outwardly, while the upper end 
of the member 24 tends to tilt, outwardly. It will 
be apparent how the springs 4 and 42 yieldingly 
resist such movement, or tendency of movement 
of the members. Upon the tensile strain on the 
tool reaching a given value, the springs. 4 and 
42. yield so that the members 23 and 24 assume 
positions parallel with the longitudinal axis of 
the tool and their teeth 25 and 26 are thus dis-, 
engaged. 
In accordance with the invention, the pressure 

on the circulating fluid passing downwardly 
through the operating string may be employed 
to control the means. C. It is an important fea 
ture of the invention that the means C may be 
regulated from the surface to release under vari 
ous tensile strains by putting different pressures 
on the circulation fluid. Longitudinal grooves 
are provided on the inner sides of the clutch 
members 23 and 24 to form a fluid passage 50 
between the members when they are in the con 
tracted or meshing position. The passage 3. in 
the part extends downwardly through the 
projection 27 so as to discharge downwardly into 
the upper end of the passage 50. The fluid pas 
sage 22 of the section B extends upwardly through 
the projection 3 So as to receive fluid passing 
downwardly, through the fluid passage 50. In 
practice, the opposite ends of the passage 50 are 
in substantially direct alignment with the fluid 
passages 3 and 22. It is preferred to form the 
grooves in the members. 23 and 24 of less than 
180° in cross section so that the fluid passage 50 
is elliptical in croSS Sectional configuration and 
is of less diameter than the fluid passages 3 
and 22. Further, it is preferred to relate the 
parts of the tool so that the opposite end portions 
of the members 23 and 24 are immediately ad 
jacent the ends of the projections 27 and 3, so 
that the circulation fluid is effectively directed 
through the passage 50 and into the fluid pas 
sage 22. By putting a heavy pressure on the 
fluid passing through the tool, the members 23 
and 24 may be urged or shifted outwardly from 
one another. It Will be apparent how the fluid 
under pressure passing through the reduced or 
restricted and slightly inclined passage 50 oper 
ates to urge the clutch members 23 and 24 apart 
against the action of the springs 4 and 42. In 
creased or a high-pressure may be put. On the fluid 
when the tool is being set for operation and be-, 
fore...it is put under tension to cause the clutch 
members 23 and 24 to be urged apart to positions 
where their teeth are in partial mesh so the means 
C may be released under a lesser tensile strain. 
The heavy pressure may be maintained on the 
fluid during the application of the tension. On the 
tool, so that the fluid pressure may aid the ten 
sile. Strain in disengaging the Clutch members 
23 and 24. Fig. 6 of the drawing illustrates the 
clutch members 23 and 24 in partially operated 
or out positions where the teeth 25 and 26 are 
in partial meshing engagement. If a desired and 
definite pressure is maintained on the circulation 
fluid during the re-setting of the tool, it resists 
the action of the springs 4 and 42 so that the 
clutch members may be re-set in positions where 
their teeth are in partial mesh. In this manner, 
the tool may be repeatedly re-set for actuation 
So as to release under a given tensile strain and 
provide jarring blows of the desired strength. 
It will be obvious, how the releasable holding: 
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means C may be re-set to trip or release under 
different tensile strains by putting different pres 
Sures on the circulation fluid when the tool is re 
Set for actuation. 

It is believed that the operation of the jarring 
tool provided by the present invention will be 
readily apparent from the foregoing detailed de 
scription. When it is desired to trip or operate 
the tool, a given or desired pressure is put on 
the circulation fluid to cause the clutch mem 
bers 23 and 24 to be moved away from One an 
other a certain extent so that their teeth 25 and 
26 are in partial mesh. A heavy tensile strain 
or upward pull may be put on the operating String 
to cause the teeth 25 and 26 to be disengaged 
and thus release the holding means C. The Cir 
culation of fluid through the operating string 
may be maintained as desired. A high pressure 
may be maintained on the fluid passage through 
the drilling string to act outwardly on the clutch 
members 23 and 24 and aid the tensile strain in 
releasing the means C. Upon the tensile strain 
or the combination of the tensile strain and ac 
tion of the high fluid pressure reaching a certain 
value, the lower end of the clutch member 23 
tilts outWardly and the upper end of the clutch 
member 24 Swings outwardly so that the teeth 
25 and 26 are released. Upon disengagement of 
the teeth shoulders 35 from the shoulders 36, 
the Section A is free to move upwardly relative 
to the Section B. So that the hammering shoulder 
f4 is brought into jarring engagement with the 
shoulder 20. It is to be noted that the operation 
of the tool, that is, the tensile strain under which 
it is tripped and the resultant jarring action, 
may be governed or controlled from the Surface 
by pumping the circulation fluid through the op 
erating string at a desired pressure to initially 
Set the clutch members as desired. 

In practice, the tensile strain required to oper 
ate or release the means C is sufficient to stretch 
the operating string to a considerable extent So 
that the resiliency of the operating string is uti 
lized to provide for a heavy upward blow, when 
the shoulders 4 and 2) come into engagement. 
During upward movement of the Section. A rela 
tive to the Section B, the projection 37 slides over 
the outer ends of the teeth 26, while the Outer 
ends of the teeth 25 engage the projection 39 SO 
that the teeth cannot grab or go back into mesh. 
To re-set the tool after operation, the Section. A 
is lowered relative to the Section B. So that the 
teeth 25 and 26 may again mesh or cooperate 
with one another. The desired pressure is main 
tained on the circulation fluid during re-setting 
of the tool so that the clutch members lock or 
mesh in positions where the teeth mesh the de 
sired depth. The projections 37 and 39 prevent 
premature meshing of the clutch teeth during 
re-setting of the tool. It is to be noted that the 
springs 4 and 42 effectively resist tilting of the 
clutch members when the tool is under tension, 
so that a heavy tensile strain is necessary to op 
erate the tool, it being understood that the ten 
sile strain required to release the clutch mem 
bers 23 and 24 is dependent upon the initial Set 
ting of the members by the fluid pressure. The 
springs also operate to resist outward tilting of 
the clutch members due to the fluid pressure in 
the passage 50. 
The present invention provides a jarring tool 

involving a mechanical means for releasably 
holding the body sections against relative move 
ment that is controllable by varying the pressure 
on the circulation fluid passing through the tool. 
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It will be apparent how the proper relation di“ 
balance between the tensile strain and fluid pres 
sure may be determined to provide for the desired 
operation of the tool. The springs 4 and 42 may, 
be constructed so that the tool will release under 
any given strain and/or fluid pressure. 

Having described only a typical preferred form 
of my invention, I do not wish to limit myself to 
the specific details set forth, but wish to reserve 
to myself any changes or variations that may ap 
pear to those skilled in the art or fall. Within 
the scope of the following claims. 

Having described my invention, I claim: 
1. A well tool of the character described in 

cluding, two sections related for limited relative 
longitudinal movement, and means for releasably 
holding the sections against relative longitudinal 
movement including duplicate clutch members 
tiltably connected with the sections to be in di 
ametrical Opposition. 

2. A well tool of the character described in 
cluding, two sections related for limited relative 
longitudinal movement, and means for releasably 
holding the sections against relative longitudinal 
movement including duplicate rigid clutch mem 
bers. tiltably connected with the Sections, and 
means for yieldingly holding the clutch members 
in co-operation. 

3. A well tool of the character described includ 
ing, two sections related for limited relative lion 
gitudinal movement, and means for releasably 
holding the sections against relative longitudinal 
movement including a clutch member having an 
end tiltably connected with One Section, and a 
clutch member tiltably connected With the other 
section, the clutch members being duplicates and 
having teeth to releasably cooperate with one an 
Other. 

4. A well tool of the character described in 
cluding, two sections related for limited relative 
longitudinal movement, and means for releasably 
holding the Sections against relative longitudinal 
movement including a clutch member having an 
end tiltably connected with one section, and a 
clutch member having an end tiltably connected 
with the other section, the clutch members be 
ing duplicates and in opposed inverted relation 
to cooperate to hold the sections against relative 
movement when in tilted positions, and means 
yieldingly resisting movement of the members 
from the tilted positions. 

5. A Well tool of the character described includ 
ing, two sections related for limited relative longi 
tudinal movement, and means for releasably 
holding the sections against relative longitudinal : 
movement including duplicate co-operating 
toothed members connected with the sections, the 
members being mounted So as to be inclined rela 
tive to the longitudinal axes of the sections when 
in engagement and SO as to tilt to positions paral 
lel with the longitudinal axes of the sections where 
their teeth are disengaged when the Sections are 
subjected to a tensile strain, and means yieldingly 
resisting such tilting of the members. 

6. A well tool of the character described in 
cluding, two Sections related for limited relative 
longitudinal movement, and means for releasably 
holding the sections against relative longitudinal. 
movement including, a toothed member tiltably 
connected with one Section, a toothed member 
tiltably connected with the other section, there 
being a passage between opposing parts of the 
members for conducting fluid, the toothed mem 
bers being related to tilt away from one another 
and disengage upon a tensile strain being put 
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on the sections, and spring means yieldingly re 
sisting Such tilting of the members. 

7. A well tool of the character described in 
cluding, two Sections related for limited relative 
longitudinal movement, and means for releasably 
holding the Sections against relative longitudinal 
movement including, a clutch member tiltably 
connected with one section, a clutch member tilt 
ably connected with the other section, the clutch 
members being of like configuration and related 
So as to be inclined relative to the longitudinal 
axes of the Sections when in co-operation and 
So as to tilt away from one another and disengage 
upon a tensile strain being put on the sections, 
and Spring means yieldingly resisting Such tilt 
ing of the sections, said means including a spring 

5 
carried by each member and bearing Outwardly 
against a section. 

8. A jarring tool for use on a string of drill 
pipe including, two sections connected for limited 
relative longitudinal movement, the Sections hav 
ing fluid passages, and means for releasably hold 
ing the Sections against relative longitudinal 
movement including two toothed members nor 
mally co-operating to hold the Sections against 
relative longitudinal movement and releasable 
by a tensile strain on the sections, the members 
having grooves registering to form a fluid passage 
when in co-operation to pass fluid between the 
passages of the Sections. 
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