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This invention relates to well tools and relates more particularly to jarring tools useful in re 
moving objects that have become caught in wells. 
A general object of this invention is to provide 
practical and very effective jarring tools. 
Many types of rotary jars have been developed 

to free or jar loose objects caught in wells but 
the majority of the jars in use have marked limi 
tations and disadvantages. One general type of 
jar now in use embodies a hammer actuated by 
a Spring which is either compressed by a pull on 
the fishing string or by a rotary cam mechanism. 
This spring actuated type of jar is ineffective for 
most jarring operations because the space limita 
tion of a well tool prohibits the employment of a 
sufficiently strong spring. Another general type 
of jar now in use utilizes the stretch in the fishing 
string to obtain the jarring blow. This, of neces sity, subjects the string to dangerous heavy ten 
sile strains and subjects the hoisting cable to 
severe wear. Further, the sudden release of the 
last named type of jar momentarily interrupts 
or relieves the tension on the fish and it is im 
possible to obtain a jarring action while main 
taining an uninterrupted or unrelieved pull on 
the fish. A third general type of jar has been 
proposed in which the hydraulic pressure or hy 
drostatic pressure of the well fluid is employed 
to actuate the jarring hammer. The hydraulic 
pressure is slow in its action and is unable to 
develop sufficient dynamic inertia to produce an 
efficient jarring blow. - - - - , 

An object of the present invention is to provide 
a jarring tool operable to produce a very heavy 
and effective jarring blow. The jar of the pres 
ent invention is operable to produce a jarring 
blow of great magnitude, being operable to de 
liver a jarring action stronger than the action 
of the tools now known and used. 
Another object of this invention is to provide 

a Well jar operable to produce one or successive 
jarring blows of the required or desired magnitude 
without straining or endangering the operating 
string and without subjecting the cables or other 
equipment to excessive wear or strains. 
Another object of this invention is to provide 

a jarring tool in which the hammer element is 
moved at a tremendous speed and with great 
force to develop dynamic inertia of the greatest 
magnitude and thus produce a most effective jar 
ring blow. The hammer element of the present 
tool may be operated at a velocity and under a 
force far beyond the capabilities of previously 
introduced tools. - 
Another object of this invention is to provide 
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a jarring tool of the character referred to operable 
to impart or produce jarring blows of great in 
tensity while maintaining any selected pull or 
tension on the operating string. The magnitude 
of the blows struck by the hammer is not depend 
ent upon the tension applied to the string and 
the operation of the jar does not necessitate re 
leasing or relieving the tension maintained on 
the string so that the jarring action may be pro 
duced with any selected tension or pull main 
tained on the fish or object being jarred. 
Another object of this invention is to provide 

a jarring tool that may be readily conditioned 
to provide jarring blows of any selected or re 
quired magnitude and, if desired, may be con 
ditioned to utilize the high hydrostatic pressures 
in the well to increase the magnitude of the blows 
without a loss in the velocity of movement of 
the hammer element. 
Another object of this invention is to provide 

a jarring tool that may be operated repeatedly 
and continuously for a long period without a re 
duction in the magnitude of the jarring blows. 
A further object of this invention is to pro 

vide an effective jarring tool of the character 
above referred to that is easy to operate and 
that permits the ready control and operation of 
the fishing tools and other equipment connected 
in or attached to the operating string. 
The various objects and features of my inven 

tion will be fully understood from the following 
detailed description of typical preferred forms 
and applications of my invention, throughout 
which description reference is made to the ac companying drawings, in which: 

Fig. 1 is a side elevation of one form of tool 
of the invention connected in a well string above the object to be jarred. Fig. 2 is an enlarged 
fragmentary vertical detailed sectional view taken 
substantially as indicated by line 2-2 on Fig. 1 
showing certain parts in elevation. Fig. 3 is a 
transverse detailed sectional view taken as indi 
cated by line 3-3 on Fig. 2. Fig. 4 is an enlarged 
central longitudinal detailed sectional view of 
the principal parts of the jarring tool showing 
the hammer element in its jarring position. Fig. 
5 is an enlarged transverse detailed sectional view 
taken as indicated by line 5-5 on Fig. 4. Fig. 6 
is an enlarged fragmentary transverse detailed 
sectional view taken as indicated by line 6-6 on Fig. 4. Fig. 7 is a fragmentary longitudinal de 
tailed sectional view of a tool of the type illus 
trated in Figs. 1 to 6, inclusive, with a slight 
modification. Fig. 8 is a side elevation of the lower portion of a well drilling string carrying 
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an impact bit illustrating the form of tool of 
Figs. 1 to 6, inclusive, connected in the string 
to operate the bit, with certain of the parts of 
the jarring tool appearing in longitudinal cross 
Section. 

FigS. 1 to 7, inclusive, of the drawings illus 
trates a form of tool actuated or operated by 
rotation and adapted to produce an upward jar 
ring action. The tool of the invention illustrated 
in Figs. 1 to 7, inclusive, may be said to comprise, 
generally, a hollow or chambered body which I 
will term cylinder 0, a mandrel connected 

0. 

With the cylinder 0 for relative rotation, a ham 
mer element 2 in the cylinder f0, means f3, 
preferably interrupted thread means, operable 
upon relative rotation between the cylinder 0 
and mandrel for actuating the hammer ele 
ment 2 in one direction, means 4 providing for 
the introduction of a gas under pressure into cyl 
inder 0 to act on the element 2 for suddenly 
and forcibly moving the hammer element 2 in 
the other direction, and releasable means 5 for 
connecting the cylinder O and mandrel 
against relative turning whereby rotation may be 
transmitted through the tool. When I use the 
term "cylinder' in referring to the body-like ele 
ment ?o I use that term broadly and do not con 
fine myself specifically to a part or element which 
is strictly a cylinder. The means 3, which is 
shown and described specifically as an inter 
rupted thread means, is broadly a cam means 
designed to perform the desired function. 

In the particular application of the jar illus 
trated in Figs. 1 to 6, inclusive, the cylinder 0 
is the lower principal element of the tool and is 
connected with the object to be jarred or with 
the lower portion S' of the operating string, 
which in turn is connected with the object O to 
be jarred through the medium of a fishing tool, 
or the like, not shown. In this case the mandrel 
f is connected with the upper portion of the 
operating string S, that is, the main portion of 
the String which extends to the top of the Well. 
The cylinder O is an elongate hollow body-like 
structure provided with a central longitudinally 
extending chamber or cylinder proper 6. A sub 
T has a pin 8 threaded in the lower end of the 

cylinder 0 and may serve to connect the cylinder 
O with the lower section 5 of the Operating 

string. Sealing gaskets 9 are arranged between 
opposing surfaces of the cylinder 0 and the sub 
7 to assure a fluid tight seal between the cyl 

inder and sub. A head 20 has a pin 2 threaded 
in the upper end of the cylinder f0 and sealing 
gaskets 22 are arranged between opposing Sur 
faces of the cylinder and head to provide a fluid 
tight connection. The upper portion of the cyl 
inder O below the pin 2 has an inturned part 
providing a downwardly facing shoulder which I 
will term the “anvil' 23. The anvil 23 is an 
nular and of substantial area. 
The mandrel is an elongate member con 

siderably smaller in diameter than the cylinder 
0 and arranged to extend downwardly through 

a central vertical opening 24 in the head 20 SO 
that it projects into the cylinder 5. The man 
drel is freely rotatable relative to the cylinder 
O and is held against longitudinal movement 

with respect to the cylinder. An annular flange 
25 is fixed on the mandrel f f and is received in 
a socket 26 of the head 20 with considerable 
clearance. A plug 27 is threaded in the upper 
end of the socket 26 above the flange 25. Suit 
able anti-friction bearings 28 are engaged be 
tween the under side of the flange 25 and the 
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2,889,710 
lower end of the socket 26 and between the upper 
side of the flange 25 and the lower end of the 
plug 27. The lower bearing 28 may seat on a 
carrier or ring 29 set in the lower wall of the 
Socket 26. A packing gland 30 is provided in the 
plug 27 to slidably seal about the mandrel 
above the flange 25 and bearings 28. Packing 
3 preferably of the chevron type is arranged in 
the sub 7 below the lowermost bearing 28 for 
sealing about the mandrel . The construction 
just described holds the cylinder 0 and the man 
drel against relative longitudinal movement 
while allowing free relative rotation. 

It may be preferred to construct the tool so 
that the circulation fluid is diverted around or 
past the cylinder O so that the cylinder proper 
6 may be of maximum capacity and need not 

be complicated by Wash pipes, or the like. In 
the Construction being described the tool includes 
a shell 32 for conducting the circulation fluid 
around the cylinder f0. The lower end of the 
shell 32 is threaded with the sub 7 and the shell 
extends upWardly around the cylinder 0 with 
clearance, leaving an annular fluid passage 33. 
The fluid handling shell 32 extends upwardly 
beyond the head 20 and plug 27 and a member 
34 is threaded with the upper end of the shell to 
close the same above the body assembly. The 
mandrel passes downwardly through a central 
opening 35 in the member 34 and a gland 36 in 
the member seals about the mandrel. The lon 
gitudinal fluid passage 37 of the mandrel ter 
minates in One or more lateral ports 38, which 
communicate with the interior of the shell 32 
above the body assembly. One or more ports 39 
are formed in the sub 7 and lead downwardly 
from the lower end of the passage 33 to a ver 
tical opening 40, which in turn communicates 
with the lower portion of the operating string 
S'. It will be seen that circulation fluid from 
the mandrel passage 37 is free to flow down 
through the passage 33, the ports 39 and the 
opening 40 to the lower part of the operating 
string. 
The hammer element 2 is shiftable vertically 

or longitudinally in the cylinder proper f6 and is 
controlled and actuated by the means 3 and 
the gas in the cylinder proper 6. The hammer 
element 2 is a cylindrical block-like member of 
Selected length and Weight. The length and 
Weight of the hammer element 2 are factors 
controlling in part the intensity of the jarring 
blow obtained by the tool and may be varied 
as conditions may require. The hammer element 
2 operates in the upper portion of the cylinder 
6 and is considerably shorter than the cylinder. 

In the form of the invention being described the 
hammer element 2 is non-rotatable in the cyl 
inder 6. Splines 4 are formed on the upper 
portion of the hammer element 2 and slidably 
operate in keyWays or spline grooves 42 in the 
Wall of the cylinder 6 to hold the hammer ele 
ment against turning. The upper end of the 
element 2 is adapted to strike or hammer against 
the downwardly facing anvil 23 of the cylinder 
f0. The lower portion of the hammer element 
2 is reduced in diameter to leave a downwardly 
facing annular shoulder 43. A chevron packing 
assembly 44 is arranged on the reduced lower 
part of the hammer element 2 and bears up 
wardly against the shoulder 43. A nut 45 is 
threaded on the lower part of the element 2 to 
actuate or compress the packing 44. The pack 
ing 44 is designed to seal off high pressures in 
the cylinder below the hammer element f2. 
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The means: 3, which is broadly a can means 

and in the preferred form of the invention is, 
an interrupted thread structure, is operable upon 
relative rotation between the mandrel -f and 
the cylinder: 0 to naove the hammer, element 2. 
longitudinally a given distance and then release 
the hammer-elenaent for forcible actuation by the 
body of gas in the tool. The means: 3; in the 
particular form illustrated includes a longitudi 
nal socket 46 of substantial depth extending. 
downwardly, in the hammer-element, 2 to receive 
the lower portion of the mandrel. f. The means 
3 further includes cooperating cams or threads 
on the wall of the socket 46 and the lower por 
tion of the mandrel for producing downward 
movement of the hammer element 2. A heavy. 
steeply pitched thread 4 is provided on the wall 
of the socket 46. In the case of a right hand 
jarring tool the thread 4 is left-hand and leads. 
downwardly from the top of the hammer element, 
2. The thread 47 is interrupted, being pro 

vided with a vertical gap or channel 48 of sub 
stantial. Width. 
The lower part of the mandrel has a longi 

tudinally extending row of thread parts. 49 which 
cooperate with the thread 47. The width or cir 
cumferential extent of the thread parts 49 is 
slightly less than the width of the channel 48. 
so, that the thread parts, may travel longitudinally 
through the channel. The thread 4 preferably 
has a flat normal upper surface engaged by cor 
responding surfaces on the parts 49, and has a 
pitched lower surface cooperating with similar 
pitched upper surfaces on the parts 49. Upon 
turning of the mandrel - to the right the co 
operation of the thread parts 49. With the thread 
47 moves or forces the hammer element 2 down 
wardly. At the completion of approximately one 
revolution the thread parts 49 move into the 
channel 48 and allow the hammer element - 
to suddenly and forcibly move upwardly under 
the action of the means. 4. It is preferred to 
construct the thread 47 and the parts. 49 to 
move the hammer element 2 down Wardly a 
maximum distance at each Operation. The 
splines 4 engaged in the grooves. 42 hold the 
hammer element 2 against turning during the 
action just described and guide the hanner ele 
ment for straight longitudinal movement. 
The means 44 provided for establishing a body; 

of gas in the tool is an important element of 
the invention. The gas is operable to drive the 
hammer element 2 upwardly with great Speed 
and great force upon the release of the means 
f3 as just described. The gas is operable to de 
velop greater hammer speed and to, inapart 
greater force to the hammer element than the 
hammer actuating means of prior jarring tools 
and may be readily conditioned to produce blows 
of selected or required force. Within a wide range 
of action. The gas is confined in the portion 
of the cylinder proper 6 below the hammer ele 
ment 2. In accordance with the invention the 
lower portion of the cylinder proper 6, that is, 
the portion of the cylinder below the hammer 
element 2 is pre-loaded or charged with air or 
other gas under superatmospheric pressure be 
fore running the tool into the well for use. The 
initial pressure in the cylinder proper 3, that is, 
the pressure in the lower part of the cylindef 
proper with the hammer element 2 in its uppel 
most position, is one of the important factors 
determining the intensity of the jarring blow ob. 
tained and this initial pressure may be varied 
within wide limitations. In practice, the initial 
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air or gas pressure in the cylinder proper, 6. 
may range from a few pounds per square inch to. 
a thousand pounds per square inch or more. 
While the invention contemplates sealing the 

cylinder proper. 6 with a given or selected con 
tained air- or gas: pressure it is preferred to pro 
vide means for introducing gas, pressure and for 
relieving or unloading the pressure as condi 
tions may require. Accordingly, the means 4 
in s valved inlet and discharge means com 
municating, with the lower end, part of the cyl 
inder proper. 6. In the case illustrated, a port 
50 leads downwardly in the sub 7 from the lower 
end of the cylinder proper 6 and then extends 
outwardly to the exterior of the sub. A check 
Valve. 51 of the spring loaded type is arranged 
in the lower portion of the port 50 and closes out 
Wardly to prevent the escape or discharge of the 
contained air or gas pressure. The outer part of 
the port 50- is threaded to receive a pressure 
Supply fitting and a removable plug 52 is thread 
edi 
the high external hydrostatic pressures in the 
Welk and to prevent mud, and the like, from clog 
ging the port. A second passage 53 in the wall 
of the sub 7 joins the port 50 and is equipped 
with a valve 54 for relieving the pressures in the 
cylinder 6. The valve 54, may be of the needle 
type provided with a threaded-in plug 55 for 
holding it closed and for sealing the outer por 
tion of the passage 53. Upon removal of the 
plug 52 the discharge fitting of a suitable gas 
or air container or gas or air pressure develop 
ing means may be threaded in the port 50 to 
deliver the required air or gas pressure to the 
cylinder proper. 6. The plug 52 is replaced upon 
removal of the fitting. The valve 54 may be 
easily operaed to relieve the pressure in the cyl 
inder proper 6 as required. 
The means 4 is such that the initial super 

atospheric pressure in the cylinder proper, 6 
may be amplified or increased by the hydrostatic 
pressure in the well. When it is desired to em 
ploy the hydrostatic pressure in the well to boost 
the initial air or gas chamber in the cylinder 
proper-6 the plug 52 is removed from the port 
58 prior to runkling the tool in the well. The 
valve 5-1 remains closed to preserve the initial 
gas or air pressure in the cylinder 6. When the 
tool has been lowered through the well to a posi 
tion where the hydrostatic pressures are in ex 
cess of the initial pressure in the cylinder proper 
6 the valve 5.f. opens so that the pressure in 

the cylinder is increased by the external hydrau 
lic pressure. It is to be understood that this 
utilization of the hydraulic pressure is not always 
essential and, in many cases, the plug 52 is left 
in the port 50 to keep the same closed. 
The means 4 further includes a mechanism 

for transferring air or gas pressure that may have 
leaked upwardly past the packing 44 back into 
the cylinder proper f6 below the packing. A 
port 56 extends upwardly through the wall of 
the cylinder 0 to the anvil 23. The lower end 
of the port 56 is in communication with the 
cylinder proper 6. The upper end of the port 
56 communicates with the interior of the cylinder 
assembly above the hammer element 2 as at 57 
in Fig. 6. A compressor is arranged in the anvil 
23 to be operated by rotation of the mandrel f 
relative to the cylinder O and the compressor 
takes air or gas from above the hammer 2 and 
forces it back into the cylinder proper 6 below 
the hammer element. The compressor comprises 
a radial cylinder 58 formed in the cylinder 10 

his part of the port to seal the port against   
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at the time the means 3 releases. When the 
thread parts 49 reach the channel 48 the hammer 
2 is suddenly thrown up with a great force re 

Sulting from the instantaneous expansion of the 
highly compreSSedgas under the hammer aided 
by the negative pressure above the hammer. This 
forcible movement of the hammer element 2 at 
high speed causes the hammer element to strike 
the anvil 23. With great force. The impact gen 
erated depends upon several factors such as the 
weight of the hammer element 12, the diameter 
of the hammer element, the maximum pressure 
{created under the hammer element, the length 
- of the hammer element stroke, etc. The action 
just described, takes place with each rotation of 
the string S and mandrel fi and a Series of the 
heavy upward jarring blows is usually effective 
in loosening the fish or object :O for recovery. 

In the event that it is desired to utilize the hy 
drostatic pressure in the Well to augment the ac 
tion of the air or gas under pressure, the cylin 
der proper 6 may be charged with air or other 
gas under the selected initial pressure and the 
tool is run into the well with the plug 52.removed. 
When the tool reaches a level in the Well where 
the external hydrostatic pressures are greater 
than the initial gas or air pressure in the chamber 
6 the valve 5 opens so that the hydraulic pres 

sure is superimposed on the gas pressure. In this 
way a very great initial gas pressure may be 
maintained in the cylinder proper 6 and yet 
-employ a compressible and expansible pressure 
medium for acting on the hammer element 2. 
In other words, the-air or gas trapped in the cyl 
inder proper 6 under the initial pressure applied 
at the surface, and with its pressure increased 
by the hydraulic pressure applied in the Well, 
expands instantaneously to drive the hammer 
element 2 upwardly with great Speed and force 
and is not delayed in its action by the non-ex 
pansible well liquid. The jar operates in other 
respects as described above, the reduced pressure 
or vacuum above the hammer element 2 as 
sisting in the actuation of the hammer element 
2. 
Fig. 7 of the drawings illustrates a slight mod 

ification of the type of tool illustrated in Figs. 
1 to 6, inclusive. In this case a Spring 73 is pro 
vided in the cylinder proper 6 and is arranged 
under compression between the lower end of the 
hammer element 2 and the upper end of the sub 
pin 8. The parts are proportioned and arranged 
so that the spring 73 is under compression. When 
the hammer element 2 is in its uppermost posi 
tion against the anvil 23. This compression is, 
of course, increased when the hammer element 2 
is moved downwardly by the cooperation of the 
thread 47 and thread parts 49. The Spring 73 
assists in driving the hammer element 2 up 
wardly upon the release of the means 3 and, 
thus, aids the action of the air or gas under pres 
sure in the lower portion of the cylinder proper 
6 and the reduced pressure or vacuum above the 
hammer element f2. The various other parts of 
the tool may be the same, as described. 

Fig. 8 of the drawings illustrates a tool of the 
type illustrated in Figs. 1 to 6, inclusive, em 
ployed to operate a percussion bit, or the like. 
In this case the tool is inverted so that the Sub 

7 is at its upper end and the mandrel is con 
nected with the object to be jarred. In the par 
ticular application illustrated the protruding 
lower portion of the mandrel f is connected with 
the stem 74 of a bit 75. The means 5 is elim 
inated and a plug member 76 closes the lower 

r 
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end of the shell 32. A packing gland 77 in the 
member 76 slidably seals about the mandrel ff. 
The port or ports .38 of the mandrel - if communi 
cate with the interior of the shell 32 above the 
member 76 so that the mandrel delivers the cir 
culation fluid to the bit 75. The other parts may 
remain as described above. 
In operating the requipment illustrated in Fig. 8 

theistring S is rotated in the Well with or without 
0 the application of a down pressure on the jarring 
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tool and bit 75. Rotation of the string Sresults 
in tipward movement of the hammer element 2 
by the thread 47 and thread parts - 49 and the 
Sudden rapid forceful driving of the hammer ele 
ment 2 against the anvil 23, all as described 
:above, except that in this case the hammer ele 
ment 2 is "Suddenly and forcibly driven down 
Wardly against the upwardly facing anvil. The 
-tool may be inverted as shown in Fig. 8 of the 
drawings to operate as a down jar for loosening 

isor freeing objects caught in wells and for per 
forming other operations wheresa downward jar 
Icing action is required. 
"Having described typical preferred forms and 

applications of my invention, I do not, wish to be 
limited or restricted to the specific details herein 
Set forth, but wish to reserve-to myself any varia 
tions or modifications, 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. In a Well tool, two sections connected for 

relative turning and adapted to be interposed in 
a Well String, one section having a longitudinal 
cylinder, a hammer shiftable in the cylinder, 
means for introducing gas under pressure to the 
cylinder at one side of the hammer, means oper 
able by relative turnings of the sections for mov 
ing the hammer longitudinally against the gas 
under, pressure to increase said pressure and pro 
:duce a low pressure condition at the other side 
of the hammer and releasable following a given 
movement of the hammer to allow the hammer 
to move in the other direction under the action 
of the expanding gas and reduced pressure con 
dition. So that it strikes a jarring blow against a 
Section, and means operable by relative rotation 
of the Sections for pumping gas from the cylin 
der at Said other side of the hammer to the cylin 
der at the first named side of the cylinder. 

2. A Well tool for use in a well string including 
a body having a cylinder, a mandrel entering the 
cylinder, means connecting the body and mandrel 
for relative turning, a hammer in the cylinder, 
the cylinder at one side of the hammer holding 
gas under pressure, can means on the mandrel 
and hammer Operable upon relative rotation be 
tween the body and mandrel to force the hammer 
against the gas pressure to increase the pressure 
thereof and then suddenly release the hammer to 
move in the other direction and jar against the 
body under the action of the expanding gas, and 
COmpreSSOr means Operable by relative rotation 
of the body and mandrel for transferring gas 
from the cylinder at the other side of the ham 
mer to the cylinder at the first named side of the 
hammer. 

3. A well tool for use in a well string includ 
ing a body having a cylinder, a mandrel enter 
ing the cylinder, means connecting the body and 
mandrel for relative turning and holding them 
against relative longitudinal movement, a ham 
mer in the cylinder, packing means between the 
hammer and the cylinder holding gas under pres 
Sure at One side of the hammer, and cam means 
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on the mandrel and hammer operable upon rel 
rative rotation between the body and mandrel to 
force the hammer against the gas pressure to in 
crease the pressure thereof and then suddenly re 
lease the hammer to move in the other direction 
and jar against the body under the action of 
the expanding gas. - 

4. A well tool for use in a Well string including 
a body having a cylinder, a mandrel entering the 
cylinder, means connecting the body and mandrel 
for relative turning and holding them against 
relative longitudinal movement, means for con 
ducting circulation fluid around the cylinder 
between the mandrel and the end of the body 
most remote from the mandrel, a hammer in the 
cylinder, packing means between the hammer 
and the cylinder holding gas under pressure at 
one side of the hammer, and cam means on the 
mandrel and hammer operable upon relative ro 
tation between the body and mandrel to force 
the hammer against the gas pressure to increase 
the pressure thereof and then suddenly release 
the hammer to move in the other direction and 
jar against the body under the action of the ex 
panding gas. 

5. A well tool for use in a well string including 
a body having a cylinder, a mandrel entering 
the cylinder, means connecting the body and 
mandrel for relative turning and holding them 
against relative longitudinal movement, releas 
able means for connecting the body and mandrel 
against relative turning, a hammer in the cyl 
inder, packing means between the hammer and 
the cylinder holding gas under pressure at one 
side of the hammer, and cam means On the 
mandrel and hammer operable upon relative ro 
tation between the body and mandrel to force 
the hammer against the gas pressure to increase 
the pressure thereof and then Suddenly release 
the hammer to move in the other direction and 
jar against the body under the action of the 
expanding gas. 
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6. In a well tool, two sections connected for 
relative turning and adapted to be interposed in 
a well string, means holding the sections against 
relative rotation, one section having a longitudi 
nal cylinder, a hammer shiftable in the cylinder, 
packing means between the cylinder and ham 
mer, means for introducing gas under pressure 
to the cylinder at one side of the hammer, means 
operable by relative turning of the sections for 
moving the hammer longitudinally against the 
gas under pressure to increase said pressure and 
produce a low pressure condition at the other 
side of the hammer and releasable following a 
given movement of the hammer to allow the 
hammer to move in the other direction under 
the action of the expanding gas and reduced pres 
sure condition so that it strikes a jarring blow 
against a Section, Said means comprising co 
Operable interrupted threads on the hammer 
and the other section. 

7. A well tool for use in a well string including 
a body having a cylinder, a mandrel entering the 
cylinder, means connecting the body and man 
drel for relative turning and holding them against 
relative longitudinal movement, a hammer in the 
cylinder, packing means between the hammer 
and the cylinder holding gas under pressure at 
One side of the hammer, the portion of the 
cylinder at the other side of the hammer being 
Sealed so that movement of the hammer against 
the gas creates a negative pressure at said other 
side of the hammer, and cam means on the 
mandrel and hammer operable upon relative rota 
tion between the body and mandrel to force 
the hammer against the gas pressure to increase 
the pressure thereof and then suddenly release 
the hammer to move in the other direction and 
jar against the body under the action of the 
expanding gas. 

ARTHUR. L. ARMENTROUT. 


