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This invention has to do with a tool for use 
in Wells and has particular reference to a 
jarring tool particularly useful in connection 
with rotary drilling tools. 

Jarring tools of various kinds have, from 
time to time, been proposed and developed 
for use in connection with well drilling tools 
and, particularly, for use in connection with 
tools employed to fish parts from wells. 

Jars or jarring tools are employed or de 
sirable under various conditions during the 
drilling of wells. For example, when a part 
is lost in a well, it is often desirable, and in 
some cases necessary, to jar it before it can be 

5 removed. For practical use, a jarring tool 
should satisfy various conditions; for in 
stance, it should be strong in construction, 
reliable in operation, capable of being oper 
ated repeatedly under severe conditions, sim 

20 ple and quick to operate, and effective in giv 
ing a heavy jar or hammer action. • 

It is a general object of my invention to 
provide a jar for use in or in connection with 
well drilling tools operable to jar repeatedly 
without failure or excessive wear. It is another object of my invention to pro 
vide ajar of the character mentioned in which 
liquidis employed as a medium whereby the 

2 

jarring action is controlled. 
It is another object of the invention to pro 

vide a jar of the type mentioned which can 
be fully operated by longitudinal movement 
of the operating pipe or line to which the tool 
is connected. 
Another object of my invention is to pro 

vide ajar of the type mentioned in which the 
operating or wear receiving parts are pro 
tected and fully lubricated. 

80 

It i? a further object of thi? invention tq, 40 provide a hydraulic jar in which the liquid 
employed is separated from the liquid present 
in the well and is used over and over again 
upon repeated operation of the tool. 

It is another object of my invention to pro 
5 vide a jarring tool of the character mentioned 
in which the jarring parts, which are subject 
to wear, are removed from the liquid han 
dling parts so that repeated operation of the 
tool does not impair its efficiency. 

50 It is a further object of this invention to 
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provide a hydraulic jar with a pressure re 
lief whereby the parts are protected against 
being subjected to excessive pressures. 

It is another object of my invention to pro 
vide various novel and improved details of 
construction for tools of the type mentioned. 
The various objects and features of my 

invention will be best and more fully under 
stood from the following detailed description 
of typical forms and applications of the in 
vention, throughout which description ref 
erence is had to the accompanying drawings, 
in which: 

Fig. 1 is a vertical or longitudinal detailed 
sectional view of a tool embodying my in 
vention, showing it connected with typical 
well drilling tools; for instance, with a fish 
ing tool and a string of drill pipe and show 
ing the tool in position ready for operation; 

Fig. 2 is a view similar to Fig. 1, showing 
the tool in operated position; 

Fig. 3 is a view similar to Fig. 1, showing 
another form of construction; 

Fig. 4 is a transverse, sectional view, taken 
as indicated by line 4-4 on Fig. 1; Fig. 5 is an enlarged, detailed, sectional 
view of the return valve, being a view taken 
as indicated by line 5-5 on Fig. 4; ? Fig. 6 is an enlarged, detailed, sectional 
view of the safety valve, being a view taken 
as indicated by line 6-6 on Fig. 4; and 

Fig. 7 is a detailed, transverse, sectional 
view, taken as indicated by line 7-7 on 
Fig. 1. : 
The tool provided by my invention is capa 

ble of operation either with standard drilling 
* apparatus or with rotary apparatus. The 
tool is particularly useful in connection with 
rotary drilling apparatus so, therefore, I will 
make particular reference to it as applied to 
this type of drilling equipment. It is to be 
understood that the principles provided by 
my invention may be incorporated in, or car 
ried out with, various constructions and that 
the features and details of construction may 
be varied, depending upon the conditions or 
manner in which the tool is to be used. Toil 
lustrate the manner in which the invention 
may be modified or varied, I have set forth 
two different embodiments of the invention 
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suitable for use with rotary drilling equip 
ment. 
I will describe first the form of my in 

vention illustrated in Figs. 1, 2, 4, 5, 6, and 
7 of the drawings. 
The tool provided by my invention in 

cludes, generally, two sections 10 and 11 slid 
ably connected for relative longitudinal 
movement, means 12 for limiting the relative 
movement between the sections whereby one 
section can be jarred from the other, and 
hydraulic control means 13 for governing 
or controlling the relative movement between 
the Sections. In the drawings, I have illus 
trated the tool in combination with typical 
rotary drilling equipment and have shown the 
tool arranged as a connection between adja 
cent parts of the drilling equipment. The 
tool may be used as a connection between the 
drilling, parts; for instance, it may be ar 
ranged in a string of drill pipe, or the like: 
it may be arranged in or in connection with 
a tool to be operated by or from a drill pipe, 
or the like; or it may be arranged between the 
drill pipe and the tool to be operated thereby. 
In the drawings, I have shown the last men 
tioned arrangement; that is, I have shown 
the tool connected between a string of drill 
pipe 3 and a fishing tool 14. To facilitate 
an understanding of my invention, the drill 
pipe 13 may be considered an operating mem 
ber while the fishing tool 14 may be consid 
ered a device to be operated by or from the 
Operating member. When I refer to the tool 
provided by my invention as connected be. 
tWeen the operating member and the device 
to be operated by the operating member, I. 
nean to include any arrangement such as I 
have mentioned above and do not limit my 
Self to a direct connection of the tool between 
the Operating member 13 and the device 14, 
as illustrated in the drawings. 

In the particular arrangement illustrated, 
the section, 10 of the tool, which is the outer 
Section, is adapted to be connected with the 
Operating member 13 while the section 11, 
which is the inner section, is adapted to be 
connected with the device 14. The section 10 includes, generally, a cylindrical body 15 and 
a cap or top 16 at the upper end of the body. 
15 serving to close the upper end of the body 
and as a means of connecting the body with 
the operating member 13. In practice, the top 
16 may be formed separate from the body 15, 
in which case it may be screwthreaded to the 
body in the manner shown in the drawings. 
I have shown the top provided with an up 
wardly extending screwthreaded part 17 to 
receive a usual tool joint connection on the 
lower end of the string of drill pipe. It is 
to be understood, of course, that any suitable 
arrangement may be provided for connecting 
the top of the section 10 with the operating 
member. 
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The section 11 in this particular arrange 
ment is adapted to connect to or to carry the 
device 14 either directly or through any suit 
able construction that may be provided be 
tween them. The section 11 may be in the 
form of a mandrel or stem which extends up 
wardly into the body 15 of the section 11. 
In the drawings, I have illustrated the lower 
end of the section 11 provided with a screw 
threaded part 19 by which the device 14 ma 
be connected with the section 11. As above 
stated, I have shown the device 14 applied 
directly to the screw-threaded part 19. 
The means 12, provided for limiting rela 

tive longitudinal movement between the sec 
tions whereby one of the sections can be 
jarred from the other, includes a shoulder 20 
On the section 11 and a shoulder 21 on the sec 
tion 10 to co-operate with the shoulder 20. 
In this particular case, the section 11 is 
adapted to be jarred in an upwardly direc 
tion from the section 10; therefore, the shoul 
der 20 On the section 11 faces downwardly 
while the shoulder 21 on the section 10 is 
below the shoulder 20 and faces upwardly. 
In the construction illustrated in the draw 
ings, the shoulder 20 is formed on the lower 
side of a jar collar 22 on the section 11, while 
the shoulder 21 is formed on the upper side 
of a jar member 23 screwthreaded to the 
lower end of the body 15. I have shown the 
jar collar 22 screwthreaded onto the man 
drel or section 11 and I have shown the jar 
member 23 screwthreaded into the lower end 
of the body 15. The construction just de 
Scribed may also be employed to guide the 
section i1 within the body 15 of the section 
10, in which case the jar collar 22 may be 
made to slidably fit, in the body 15 while the 
jar member 23 may be provided with an 
opening 24 which slidably passes the lower 
end portion 25 of the section 11. It is desir 
able that the sections 10 and 11 be held 
against relative rotation and, in practice, it 
is convenient to thus set the sections by mak 
ing the lower portion 25 of the section 11 and 
the opening 24 in the jar member 23 such that 
the portion 25 cannot rotate in the jar mem 
ber. For instance, in practice may make 
the portion 25 polygonal, say substantially 
square, in cross sectional configuration and 
I may correspondingly shape the opening 24 
in the jar member 23. With this arrange 
ment, the sections of the tool are set against 
relative rotation, but are allowed free rela 
tive movement longitudinally. 
The hydraulic control provided by my 

present invention operates to retard. Telative 
movement between the sections of the tool 
and then suddenly release them for free rela 
tive movement upon force being applied to 
the section 10 tending to move it upwardly to 
bring the jarring shoulders together. The 
retarding action which I obtain allows the 
operator to apply the desired amount of force 
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or strain to the member 10 before the sections 
operate to jar. The hydraulic control means 
includes primarily a compression chamber. A 
normally filled with fluid such as oil, or the 
like, means for allowing the fluid to slowly 
escape from the chamber when operating 
strain is placed upon the tool, and means 
which allows the fluid to quickly escape from 
the chamber after the sections have been al 
lowed to move to a predetermined position 
by the slow escape of fluid. In the preferred 
form of my invention, the hydraulic means 
includes, in addition to the elements just 
named, a receiving chamber B which receives 
the fluid from the chamber A when the de 
vice is being operated, a return valve 28 
which allows the fluid to return from the 
receiving chamber B to the compression 
chamber Aupon the tool being returned from 
the operating position to the normal posi 
tion, and a safety valve 29 which prevents the 
tool being put under strain sufficient to cause 
dangerous pressure to develop in the com 
pression chamber A. In the construction 
under consideration, the compression cham 
ber A is formed between a head 30 provided 
on the upper end portion of the section 11 to 
slidably fit the body 15 and a partition or 
division member 31, which projects inwardly 
in the body 15 at a point below the head 30 
and slidably passes the upper portion 32 of 
the section 11. With this arrangement, the 
receiving chamber B is formed between the 
top 16 of the section 10 and the head 30 of the 
section 11. In the preferred construction, 
the division member 31 is stationary or fixed 
in the body 15 and closely fits the upper por 
tion 32 of the section 11. The fit between 
the division member 31 and portion 32 is 
made to allow sliding movement without al 
lowing the passage of fluid. In practice, I 
provide packing means 40 between the mem 
ber 31 and the portion 32 so that fluid cannot 
escape from the compression chamber be 
tween these parts. Further, the portion 32 is 
preferably round in cross sectional config 
uration. 
The means provided for allowing fluid to 

slowly escape from the compression cham 
ber. Ato the receiving chamber B when oper 
ating strain is put upon the parts may in 
clude one or more small openings 42 extend 
ing through the head 30 of the member 11 to 
connect the two chambers, or it may consti 
tute sufficient looseness in the fit between the 
head 30 and the body 15 to allow the desired 
amount of fluid to escape past the head. It 
is desirable in practice, however, to make 
the head 30 fit the body 15 as closely as pos 
sible and to employ openings 42 for the slow 
escape of fluid. - 
The means provided for allowing the 

rapid escape of fluid from the chamber A to 
the chamber B after the sections have been 
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through the slow escape of fluid, may include 
a by-pass means between the chambers. A 
and B which is uncovered or is put in oper 
ation upon the parts reaching the said pre 
determined position. In the form of con 
struction illustrated in the drawings, I have 
provided a plurality of by-pass openings 50 
in the form of grooves extending longitudi 
nally in the wall of the body 15. The 
grooves are formed in the body 15 at the 
compression chamber A. and extend upward 
ly to a point in the wall 15 where they are be 
low the upper end of the head 30 when the 
sections are in the normal unactuated posi 
tion and remain below the upper end of the 
sections 30 until the sections reach the said 
predetermined position. In practice, I may 
provide a plurality of by-pass grooves 50 in 
the body 15 and make the grooves compara 
tively large so that the fluid can escape very 
quickly from the chamber A upon the 
grooves being opened to the chamber B. 
The return valve 28 is provided between 

the chambers A and B; for instance, in the 
head 30, to allow free and quick return of 
the fluid from the chamber B to the chamber A as the parts of the tool are being returned 
to their normal unactuated position. The 
return valve 28 may be in the form of a 
check valve which allows free flow of fluid 
downwardly through the head 30, but checks 
flow upwardly through the head. The 
safety valve 29 is provided between the 
chambers A and B, preferably in the head 30, 
and is designed to allow fluid to escape from 
the chamber A to the chamber B when the 
pressure in the chamber Abecomes excessive 
regardless of the relative positioning of the 
parts of the tool. The safety valve may be 
in the form of a ball valve normally held 
closed by a heavy spring 60 and adapted to 
open only when the pressure in the chamber 
A becomes sufficient to compress the Spring. 

It is desirable to construct the tool so that 
circulating fluid can be passed from the oper 
ating member 13 to the device 14 without in 
terfering with the action or parts of the tool, 
To this end, an opening 70 may be provided 
longitudinally through the section 11 to con 
nect with the circulating opening in the de 
vice 14 and a tubular extension 71 may be 
provided on the upper end of the section 11 
to extend upwardly through the top 16 of 
the section 10 to receive circulating fluid 
through the operating member 18. Suit 
able packing means 72 may be provided be 
tween the top 16 and the extension 71 where 
the extension passes through the top to pre 
vent.circulating fluid from entering the re 
ceiving chamber B and to prevent the fluid 
in the tool from escaping from the cham 
ber B. 
From the foregoing description, it is, be 

65 operated slowly to a predetermined position lieved that the operation of the tool will be 
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obvious. When it is desired to jar the de 
vice 14, or the part to which the device 14 
may be connected, and up strain or pull is 
put upon the operating member 13, thus put 
ting the fluid in the chamber A under com 
pression, causing it to escape slowly from the 
chamber A to the chamber B through the 
openings 42. This escape of fluid from the 
chamber A allows the section 10 to move up 
slowly relative to the section 11 until the by 
pass openings 50 reach and are uncovered by 
the upper end of the head 30, whereupon the 
fluid in the chamber A is allowed to quickly 
escape from the chamber A to the chamber B, 
thus allowing the section 10 to move freely up 
relative to the section 11 so that the jarring 
shoulder 21 engages the shoulder 20 with a 
jarring action. The tool can then be re 
turned to its normal position by allowing the 
section 10 to lower relative to the section 11. 
During this return of the tool, the fluid re 
turns from the chamber B to the chamber A 
through the by-pass openings 50 and the 
return valve 28. The toolis shown in the un 

5 actuated position in Fig. 1 and is shown actu 
ated or in the jarring position in Fig. 2. At 
all times during the operation of the tool, 
circulation may be maintained between the 
operating member 13 and the device 14. It 
will be apparent that the operator may put 
any desired strain or up-pull on the member 
13 and that the tool can be operated repeated 
ly and at frequent intervals. The operation 
of the tool is very simple as it involves mere 
vertical movement of the operating member 
13 and the construction made possible by my 
invention is strong and durable. The tool 
involves no latches, catches or other devices 
subject to excessive wear or to damage 
through operation of the tool. It is also to 
be noted that the fluid employed in the tool to 
control the movement of the parts is confined 
in the tool separate from the fluid in the well 
and, therefore, can be clean fluid of the de 
sired character and will remain clean, keep 
ing the operating parts of the tool in good 
operating condition. 
In the form of the invention illustrated in 

Fig. 3 of the drawings, I show a somewhat 
different arrangement of parts. In this case, 
the outer section 10a includes a body made in 
two sections 15a and 15b, and a top 16a, ap 
plied to the upper end of the upper body sec 
tion 15a. The inner section 11a extends into 
the section 10a through its lower end. The 
compression chamber A' is formed between a 
head 30a on the inner section 11a and the jar e including, two sections having openings member 23a applied to the lower end of the 
outer Section 10a. In this case, the lower por 
tion 25a of the inner section is round in cross 
section and slidably fits a round opening 24a. 
in the jar member 23a. Suitable packing 
means 80 is provided between the portion 25a. 
and the jar member 23a. In this case, the jar 
shoulder 20 on the section 11a is formed di 
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rectly on the lower end of the head 30a, while 
the jar shoulder 21 on the section 10a is on the 
upper end of the jar member 23a. The receiv 
ing chamber B' is formed between the upper 
side of the head 30a and a division part 31 in 
the section 10a, which slidably fits the upper 
portion 32a of the inner section 11a. In this 
case, the upper portion 32a of the inner sec 
tion is made substantially square in cross sec 
tion, and the opening in the division part 31 is 
made to correspond to the section 32a. This 
provides against relative rotation between 
the sections 10a and 11a. The openings 42, 
return valve 28 and safety valve 29 may be 
provided in the head 30a of the section 11a, 
the same as they are provided in the head 30 
in the form of the invention above described. 
It will be obvious that this form of the inven 
tion is substantially the same in operation as 
that above described. - 
Two forms of the invention have been set 

forth merely to illustrate the fact that the 
invention can be carried out with various ar 
rangements and details of construction. In 
view of the fact that the invention is thus ca 
pable of modification and variation, I do not 
wish to limit myself to the particular details 
set forth, but wish to reserve to myself any 
changes or variations that may appear 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 

including two sections having co-operating 
parts forming a closed compression chamber 
and a closed receiving chamber, means for 
admitting fluid freely from the receiving 
chamber to the compression chamber, and 
means for freely passing fluid from the com 
pression chamber after the fluid in the com 
pression chamber has operated to retard 
movement between the sections, there being a 
fluid circulation opening through the tool. 

2. A well tool of the character described 
including two sections having openings 
through them to pass fluid through the tool. 
and having co-operating parts forming a 
compression chamber and a receiving cham 
ber, the chambers being independent of 
the openings, a check valve for admitting 
fluid freely from the receiving chamber to 
the compression chamber, and means for pass 
ing fluid freely from the compression cham 
ber after the fluid in the compression cham 
ber has operated to retard movement between 
the sections. 

3. A well tool of the character described 

through them to pass fluid through the tool 
and having cooperating parts forming a 
closed compression chamber and a closed re 
ceiving chamber, the said chambers being 
independent of the said openings, the sec 
tions being related for relative longitudinal 
movement, and means for controlling rela 
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tive movement of the sections including, 
means for passing fluid slowly from the com 
pression chamber to the receiving chamber 
upon a tensile strain being exerted on the sec tions, and means for passing fluid freely from 
the compression chamber to the receiving 
chamber upon the sections reaching a prede 
termined relative position to release the sec 
tions for free relative movement, said last 
mentioned means including openings in one 
of the sections to communicate with both 
chambers upon the sections reaching said 
position. 
In witness that I claim the foregoing I 

have hereunto subscribed my name this 28th 
day of March, 1927. w WILLIAM H. MAXWELL. 


