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This invention relates to well tools and relates 

more particularly to jars or jaring tools useful 
in removing objects from wells. A general ob 
ject of this invention is to provide a practical 
effective jarring tool capable of producing very 
heavy jarring effects for freeing objects caught 
in Wells. 

Rotary jars of various types have been intro 
duced but all have certain limitations of use or 
have certain disadvantages accompanying their 
operation. One type of jar now employed em 
bodies a jarring hammer actuated by a spring. 
The Spring is compressed to store up energy for 
the Operation of the hammer, this compression 
either being accomplished by a pull on the fish 
ing string or by a cam mechanism actuated by 
rotation of the string. The size and space limi 
tations of a Well tool, such as a jar, prevent the 
use of a heavy strong spring and, for this reason, 
the Spring-hammer type jar is incapable of pro 
ducing jarring blows of any substantial magni 
tude. Another general type of jar that has been 
introduced utilizes the "stretch' or resiliency of 
the fishing String to provide a jarring action, the 
String being put under heavy tensile strains in 
Order to obtain the required “stretch.' This sub 
jects the String to excessive and dangerous strains 
and Subjects the hoisting cables, etc. to exces 
Sive Wear. Furthermore, it is impossible to strike 
the jarring blow while maintaining the tensile 
Strain on the string because the sudden release 
Of the tool momentarily relieves the string of its 
tension and the blow is struck during this in 
terval of no-tension. A third general type of 
jar has been proposed which contemplates the 
use of the hydrostatic pressure in the deep well 
as the actuating force for the hammer. The hy 
draulic Well pressure is very slow in its action 
and cannot develop sufficient dynamic inertia in 
? hammer to produce an effective jarring ac 
O. 

Another object of this invention is to provide 
a Well jar operable to produce a jarring action 
of great intensity. The tool of the present inven 
tion is Operable to produce a jarring action of 
much greater intensity than previously intro 
duced well jars. 
Another object of this invention is to provide 

a Well jar operable to provide a heavy strong 
jarring action without subjecting the fishing 
String to excessive or dangerous tensile strains. 
The tool of the present invention is operable 
to provide a jarring action of any desired or re 
quired magnitude without putting the string 
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under tension, it being optional with the operator 
whether the string is to be maintained under 
tension and the tension, if applied, may be of 
selected or the required degree without varying 
the intensity of the jarring blows. In employ 
ing the tool of the present invention it is un 
necessary to subject the fishing string to a 
“stretch' in order to obtain the jarring action 
and there is little or no danger of breaking the 
string during the fishing operations and the hoist 
lines, etc. are not subjected to excessive wear. 
Another object of this invention is to provide 

a jarring tool of the character referred to in 
which jarring blows of great intensity may be im 
parted to the string and fish while maintaining 
an uninterrupted and unvarying pull or tension 
on the string. No relaxation in the tensile strain 
on the fishing string is required in the operation 
of the tool and a constant uniform or varied 
tension may be maintained on the fishing string 
without interruption to utilize the jarring action 
to the best advantage in freeing the fish. 
Another object of this invention is to provide 

a well jar of the character referred to which is 
fully operable by simple rotation of the fishing 
string in either direction, 
Another object of this invention is to provide 

a jarring tool of the character mentioned in 
which the hammer element is driven or moved at 
tremendous speed and with great force to provide 
a hammer blow or jarring blow of very great 
intensity. 
Another object of this invention is to provide 

a jarring tool which utilizes the elasticity or Sud 
den expansion of gas under pressure to Operate 
the hammer for the production of the jarring 
blows. In the tool of the present invention the 
hammer-piston element is forced against a con 
tained or sealed body of gas under pressure to 
further increase the pressure on the gas and is 
then released to be driven against the anvil at a 
high velocity by the sudden expansion of the gas. 
Another and important object of this invention 

is to provide a jarring tool of the character just 
mentioned in which the hammer-piston element 
may have a long stroke or a stroke of any required 
extent. If the tool is constructed so that the 
hammer element has a long stroke the contained 
body of gas may be put under greatly increased 
pressure to operate the hammer with great speed 
and force. On the other hand, if the tool is con 
structed so that the hammer has a shorter stroke 
the gas is subjected to less compression and the 
hammer is actuated with less speed and force. 
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In my copending application entitled 'Jarring 
tools,' filed August 12, 1941, Serial No. 406,465, I 
have disclosed a jarring tool in Which a hammer 
is forced against a body of gas under pressure by 
a cam means and is released to be driven against 
the anvil by the expanding gas upon the release 
or disengagement of the can means. Certain 
prior jarring tools employ broken threads or cams 
for advancing a hammer against a spring and for 
providing relative longitudinal movement be 
tween the jar body parts. The cans employed in 
such tools can only provide a very short hammer 
stroke or a very short relative movement between 
the jar body parts, as the case may be, and the 
resultant jarring action is accordingly relatively 
weak. The tool of the present invention may be 
constructed to give the hammer Or relatively 
movable parts a stroke of great length or of Suf 
ficient length to produce a very heavy jarring 
action. 
Another object of this invention is to provide a 

Well jar embodying novel hammer operating and 
controlling means capable of full Operation by 
simple rotation of the fishing string in either 
direction. 
Another object of this invention is to provide a 

jarring tool that may be easily prepared or set to 
produce a jarring action of any selected or re 
quired intensity or, if desired, may be conditioned 
to employ the high hydrostatic pressures in the 
Well to increase the magnitude of the jar blows 
without a reduction in the velocity of movement 
of the hammer element. 
A further object of this invention is to provide 

a jarring tool that is operable to produce a suc 
cession or series of heavy jarring blows by simple 
rotation of the operating string with or without 
tension. On the string and which may be operated 
continuously or intermittently for a long period 
without a diminution in the magnitude of the 
jarring blows. 
The various objects and features of my in 

Wention Will be fully understood from the follow 
ing detailed description of typical preferred forms 
and applications of the invention, throughout 
Which description reference is made to the ac 
COmpanying diraWings, in which: 

Fig. 1 is a central longitudinal detailed sec 
tional view of one form of a jarring tool of the 
invention showing the hammer element latched 
in the retracted position. Fig. 2 is a fragmentary 
longitudinal detailed sectional view of the tool 
illustrated in Fig. 1 showing the latches released 
with the hammer element striking the anvil. Fig. 
3 is a transverse detailed sectional view taken as 
indicated by line 3-3 on Fig. 1. Fig. 4 is a cen 
tral longitudinal detailed sectional view of an 
other form of the invention. - Fig. 5 is a side ele 
Vation of the upper portion of the hammer elle 
ment removed from the tool illustrating the latch 
slot. Fig. 6 is a side elevation of the travelling 
nut of the tool illustrated in Fig. 4 removed from 
the other elements. Figs. 7 and 8 are transverse 
detailed Sectional views taken as indicated by line 
- and 8-8, respectively, on Fig. 4. Fig. 9 is 
a fragmentary longitudinal detailed sectional 
View showing the hammer element approaching 
the lower end of its downward stroke. Fig. 10 
is a central longitudinal detailed sectional view 
of still another form of the invention. Fig. 11 
is a fragmentary vertical detailed sectional view 
taken Substantially as indicated by line f-f 
On Fig. 10. Fig. 12 is a fragmentary longitudinal 
detailed sectional view of the tool shown in Fig. 
10 with the travelling nut at the lower end of its 
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2,389,711 
stroke and Fig. 13 is a transverse detailed sec 
tional view taken as indicated by line 3-3 on 
Fig. 12. 
The jarring tool of the invention illustrated in 

Figs. 1 to 3, inclusive, may be said to comprise, 
generally, a body O, a cylinder if in the body 0, 
a movable or reciprocable hammer 2 in the cyl 
inder , means 3 for providing and maintaining 
a body of gas under pressure under the hammer 
element 2, atch means 4 for releasably latch 
ing the hammer 2 in a position where it main 
tains the gas under increased pressure and means 
5 for moving the hammer 2 to said position and 

for thereafter releasing the latch means 4. 
The body O is an elongate hollow or tubular 

member to be interposed in a fishing String of 
drill pipe, or the like. In the particular case ill 
lustrated, the body ?o comprises an elongate 
tubular main section 6 having a cap 7 threaded 
in its upper end and a subf8 threaded in its lower 
end, it being understood that the body may be 
Varied considerably without departing from the 
invention. Am internal annular fange 9 is pro 
vided on the cap f adjacent its upper end. A 
connecting member 20 having a suitable connec 
tion with the fishing string, not shown, has a 
reduced stem 2 extending downwardly through 
the flange 9 With Suitable clearance. A nut or 
collar 22 is threaded or otherwise fixed on the 
stem 2 below the flange i 9. Rows of anti-fric 
tion elements or balls 23 are engaged between 
the collar 22 and the lower side of the flange 9 
and between the upper side of the flange 9 and 
a shoulder 24 on the member 20. The balls 23 
Operate in suitable races in the flange 9, the col 
lar 22 and the shoulder 24. The nut or collar 22 
turnably fits in the member 7 and carries pack 
ing 25 for sealing with the interior of the member. 
The structure just described constitutes a swivel 
connection between the member 20 on the fishing 
string and the body O. The body ?o is in the 
nature of a shell and serves to conduct the cir 
culation fluid downwardly around the cylinder 
f. A passage 26 having communication with the 
fishing string extends downwardly through the 
member 20 to lateral ports 27 in the stem 2. 
The ports 27 in turn communicate with lateral 
ports 28 in the collar 22 which discharge into the 
interior of the body O. A central longitudinal 
passage 29 is provided in the sub fa and leads to 
the lower portion of the string or fish, not shown. 
One or more lateral ports 30 is provided in the 
sub fi to place the interior of the body ?o in com 
munication. With the passage 29. 
The cylinder defines or provides the cham 

ber 3 for containing the gas under pressure and 
for housing the reciprocable hammer 2. The 
cylinder is supported in the body O for limited 
longitudinal movement and slidably or shiftably 
engages on a mandrel 32 depending from the 
Stem 2 of the connecting member 20. The cyl 
inder may be varied considerably and, in the 
typical case illustrated, is an elongate tubular 
member provided at its upper end with a cap or 
head 33. The head 33 is preferably quite heavy 
and is threaded into the upper end of the cylin 
der f to provide a downwardly facing annular 
Shoulder 34 in the cylinder. The upper end of 
the head 33 is flat and is adapted to bear or en 
gage upwardly against the lower side of the collar 
22 and the shoulder 35 of the stem 2 which lies 
in the same plane as the lower end of the collar. 
A central Wertical opening 36 in the head 33 slid 
ably passes the mandrel 32. Packing 37 is pro 
vided in the opening 36 to tightly seal with the 
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mandrel 32. The body of the cylinder prefer 
ably has a rather heavy or thick wall. The cyl 
inder f, as just described, is centrally or co 
axially arranged in the body to and is propor 
tioned to leave an annular clearance Space Ol' 
passage between its periphery and the interior of 
the body () for conducting the circulation fluid. 
The lower end of the cylinder has packed 

sliding engagement with the sub 8. A boss 38 
of reduced diameter is provided on the upper end 
of the sub 8 and is slidably received in the lower 
portion of the tubular cylinder f. The means 
for slidably sealing between the cylinder and 
the boss 38 may comprise packing 39 of the chev 
ron type set in a recess in the cylinder to slid 
ably seal with the boss 38. The packing 39 pref 
erably faces in both directions to prevent leakage 
from and into the cylinder. Means is provided 
for keying the cylinder to the boss 38 and to 
limit longitudinal movement of the cylinder rela 
tive to the body 0. A keyway or groove 4 is 
formed in the interior of the cylinder above 
the packing 39 and receives a key or pin 4 pro 
jecting from the boss 38. The keyWay 4 is lo 
cated and proportioned to allow the cylinder 
to move upwardly until its head 33 engages the 
under side of the collar 22 and the shoulder 35. 
Fig. 1 of the drawings shows the cylinder in 
its lowermost position where the upper end of the 
keyway 40 engages the pin 4 to stop the down 
ward travel of the cylinder. 
The hammer element 2 is movable or shift 

able vertically in the cylinder , being operable 
in one direction by the means 5 and being noved 
or driven in the other direction with great force 
and speed by expansion of the confined gas under 
pressure contained in the lower portion of the 
cylinder. The hammer 2 is a weight element 
preferably formed and proportioned to have sub 
stantial Weight- and is a piston element being 
operable in the cylinder to further compress 
the gas under pressure when moved in one direc 
tion and being operable in the other direction by 
the sudden expansion of the gas. 

In the preferred construction, the hammer 2 
is an elongate block-like part of cylindrical con 
figuration having opposite end portions which 
slidably fit the cylinder . It is preferred to 
provide means on the hammer 2 for slidably 
sealing with the interior of the cylinder. to 
definitely separate the portions of the chamber 
3 above and below the hammer. In the Struc 
ture illustrated chevron type packing 42 is en 
gaged on a reduced lower end, portion of the 
hammer 2 and is actuated or compressed by a 
threaded-on nut or gland 43 to effectively Seal 
with the internal surface of the cylinder . A 
central longitudinal opening or socket i enters 
the hammer 12 from its upper end and freely 
receives the mandrel 32. The socket 44 is of Suf 
ficient depth to entirely receive the mandrel 32. 
This allows the upper end of the hammer to di 
rectly strike against the shoulder 34. 
The weight of the hammer 2 and the length 

of the hammer stroke are two important factors 
in determining the intensity of the jarring action 
produced by the tool. It is an important feature 
of the present invention that the stroke of the 
hammer 2 may be as long as required or desired, 
the means 5 being operable by simple rotation: 
of the fishing string to feed the hammer 2 down 
wardly any required distance to give the hammer 
the necessary stroke. The cylinder may be 
proportioned to provide for the Selected or re 
quired hammer stroke with additional length for 
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the length of the hammer 2 and fcr that por-º 
tion of the cylinder chamber 3 below the ham 
mer which contains the air or gas under pressure 
when the hammer is in its lowermost position. 
By increasing or decreasing the length of the 
hammer 2, its weight may be regulated or pro 
vided as desired and where the cylinder may 
be of any selected length it will be seen that the 
hammer 2 may be given as great a weight as 
Will be necessary under any conditions of opera 
tion. 
The means 3 provides and maintains a body 

of air or other gas under pressure in the cylinder 
chamber 3 below the hammer 2 under super-at 
mospheric pressure. It is an important feature 
of the in Vention.that the gas thus held under su 
per-atmospheric pressure is operable to develop 
a greater hammer. Velocity and to impart a great 
er driving force to the hammer than any means 
employed in the jarring tools heretofore intro 
duced. In accordance with the invention the 
hammer actuating gas is initially under substan 
tial super-atmospheric pressure and this pressure 
is greatly increased or multiplied when the han 
iner 2 is forced down by the means S so that the 
gas is under a very high pressure at the time of 
release of the latch means 4 to throw the ham 
mer 2 upwardly at a tremendous speed and with 
great force. It is preferred to construct the means 
f3 so that the gas pressure initially provided in the 
cylinder chamber 3? under the hammer 2 may be 
Varied or changed to adapt the tool for any given 
Operation and so that the high hydrostatic pres 
Sures in the Well may be utilized to boost or in 
crease the initial pressure on the gas. That por 
tion of the cylinder chamber 3 í below the ham 
mer 2 constitutes the gas chamber, it being noted 
that the packing 39 seals off the lower end of this 
chamber by Sealing between the cylinder and 
the boss 38 and that the packing 42 seals off the 
upper end of the gas chamber by packing between 
the Wall of the cylinder i? and the hammer 2. 
This Sealed or packed off lower portion of the 

cylinder chamber 3 is pre-loaded or pre-charged 
With air or other gas under super-atmospheric 
pressure prior to running the tool into the Well. 
The initial gas pressure provided in the lower 
portion of the cylinder chamber 3, that is, the 
gas pressure in the lower part of the cylinder 
With the hammer 2 in its uppermost position is 
One of the important factors in determining the 
intensity of the jarring blow produced by the de 
vice. The initial gas pressure may range from a 
few pounds per Square inch to several thousand 
pounds per square inch depending upon the in 
tensity of the jarring action desired and depend 
ing upon the length of stroke of the hammer 2. 
In general it may be said that when the hammer 
2 is given a long stroke the initial gas pressure 
provided in the chamber 3 under the harmer 2 
may be less than when the hammer is given a 
shorter stroke. 
The means 3 preferably includes a ported valve 

structure for admitting air or gas under pressure 
to the cylinder chamber 3 and for bleeding or re 
moving Such pressure from the chamber, it is to 
be understood that the invention contemplates 
permanently sealing a body of gas under pressure 
in the chamber 3 under the hammer 2, in which 
case the valved means for admitting the gas to 
the Chamber may not be required. In the con 
struction illustrated a port 5 leads upwardly 
from the exterior of the sub 8 and through the 
bOSs 38 to communicate with the chamber 3. A 

... Spring loaded check valve 46 is provided in the 
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mouth portion of the port 45 and is arranged to 
close outwardly to retain the gas pressure in the 
cylinder chamber. The port 45 is equipped or 
formed to receive the nozzle or threading fitting 
of a pressure Supply means, not shown. In the 
simple case illustrated, the outer end of the port 
45 is threaded. A plug 47 is removably threaded 
in this outer portion of the port 45 to exclude the 
high hydrostatic pressure present in the well bore 
and to exclude the mud ladened Well fluid. A 
second port is provided in the sub 8 to facilitate 
the leading or relieving of gas pressure from the 
cylinder chamber 3. In practice, this second 
port 48 may be a branch of the port 45. The port 
48 is equipped with a normally closed valve 49 
adapted to be opened or removed to permit bleed 
ing of the chamber 3 or to relieve excess pressure 
from the chamber. The valve 49 may be in the 
nature of a needle valve carried by or actuated by 
a plug 50 threaded in the outer end of the port 48. 
It is to be understood that the valve 49 is normal 
ly closed and that the plug 50 is normally thread 
ed in the port 48 so that gas cannot pass Out 
wardly through the port and so that well fluids are 
excluded. 
In conditioning or charging the lower portion 

of the cylinder chamber 3 the plug 47 is removed 
and the threaded fitting of a pump line or air 
pressure supply line is threaded in the port 45 
to deliver the air or gas under pressure to the 
chamber 3. During this operation it is preferred 
to have the hammer 2 in its uppermost position 
to be later described. When selected gas or air 
pressure has been provided in the chamber 3 
under the hammer 2 the plug 47 is returned to 
the port So that Well fluids cannot leak into the 
Well and so that the high external pressures that 
may be encountered in the Well Will not change 
the initial pressure provided in the chamber 3 . 
In the event that it is desired to utilize the high 
hydrostatic pressures in the well to boost or in 
crease the initial gas pressure provided in the 
chamber 3f, under the hammer 2, the plug 47 is 
removed or left out of the port 45. In this case 
the valve 46 remains closed against the entrance 
of well fluids and pressures until the tool has 
reached a depth in the well where the hydrostatic 
pressures are greater than the initial gas pres 
Sure provided in the chamber 3, at which time 
the valve 46 opens inwardly to admit the well 
pressure to the lower end of the chamber 3. It 
is to be understood that the gas remains under 
high pressure in the cylinder chamber 3 under 
the hammer 2 and the liquid from the well occu 
pies or enters only the lowermost part of the 
cylinder chamber. The use of the hydrostatic 
preSSures to increase the initial gas pressure in 
the chamber 3 is not essential in every case 
and, in many uses of the tool, the plug 47 is left 
in the port 45 to exclude the well pressures from 
the chamber 3. The portion of the chamber 3 
above the hammer f2 is sealed or closed by the 
previously described structure and when the han 
mer f2 is forced downwardly a reduced pressure 
is created above the hammer. This reduced pres 
Sure materially assists the expanding gas under 
pressure below the hammer 2 in driving the 
hammer upwardly with great velocity and force, 
as will be more fully described. 

It may be desired to incorporate a spring 5 in 
the jar to assist the gas under pressure in driving 
the hammer 2 upwardly, it being understood 
that the Spring is not essential to the tool or 
its operation and may be omitted if desired. In 
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2,389,711 
the drawings I have shown a coiled Spring 5 
arranged under compression between the lower 
end of the hammer f2 and the Sub boss 38. A 
bOSS 52 on the lower end of the hammer 2 and 
a Socket 53 formed in the boss 38 centralize and 
retain the spring 5. Where the spring 5 is em 
ployed it is preferred to construct it to be under 
compression when the hammer 2 is in its upper 
most position in striking engagement with the 
collar 22 and to be under materially increased 
compression when the hammer 2 is in its lower 
most position. 
The latch means 4 is operable to hold the 

hammer 2 in its lowermost position, against the 
gas pressure and Spring pressure which act up 
Wardly against the hammer, and the latch means 
is released by the means 5 to allow the hammer 
f2 to be forcibly driven upwardly by the expand 
ing gas and Spring 5. The means f4 is such 
that it is automatically made operative or latched 
When the hanner f2 is moved to the lower end 
of its stroke by the means 5. The releasable 
latch means A includes one or more latches 54 
carried by the hammer 2 for latching or coop 
erating with the mandlel 32. In the particular 
structure illustrated there are latches 54 arranged 
in two diametrically opposite slots 55 in the upper 
portion of the hammer 2. The latches 54 are 
alike, independent elements each pivoted on a 
transverse or horizontal pivot pin 56. The slots 
55 extend longitudinally of the hammer 2 and 
have communication with the socket 44 through 
out their lengths and extend outwardly to the 
exterior of the hammer 2 at their upper portions 
only. Each latch has a lower nose 57 and an 
upper nose 58. The lower noses 57 of the latches 
54 are engageable with the lower end of the 
Inandrel 32 to latch the hammer 2 against up 
Ward movement with respect to the mandrel body 
f0, etc. The lower end of the mandrel 32 may 
be provided with a downwardly projecting mar 
ginal lip 59 and the latch noses 57 are constructed 
to hook under this lip 59. Springs 60 are ar 
ranged under compression between the walls of 
the slots 55 and the lower portions of the latches 
54 to urge the latch noses 57 inwardly for auto 
matic cooperation with the lower end of the man 
drei 32. 
The upper noses 58 of the latches 54 project 

outwardly through the upper portions of the slots 
55 to extend into longitudinal keyways or grooves 
6 | formed in the wall of the cylinder í 1. The 
latch noses 58 engaged in the grooves 5 may key 
the hammer 2 against turning but it is preferred 
to provide keys 62 on the body of the hammer 2 
to operate in the grooves 6 for this purpose. 
The lower ends of the keyways or grooves 6 ter 
minate in abrupt upwardly facing shoulders 63 
and the parts are proportioned so that these 
Shoulders 63 occur immediately below or a very 
Short distance below the noses 58 of the latches 
54 when the cylinder fi and the hammer 2 are 
both in their lowermost positions. Thus, as illus 
trated in Fig. 1 of the drawings, where the pin 
4 is supporting the cylinder in its lowermost 
position and where the latch noses 53 are engaged 
With the lower end of the mandrel 32 to hold 
the hammer 2 in its lowermost position the 
shoulders 63 are adjacent and below the latch 
noses 58. The outer ends of the latch noses 58 
have upwardly and outwardly inclined surfaces 
64 cooperable with the shoulders 63. As will be 
later described, the means 5 is operable to shift 
the cylinder upwardly slightly subsequent to 
latching of the hammer 2 so that the shoulders 
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63 are made to cooperate with the surfaces 64 
and pivot the latches 54 to release their noses 57 
from the mandrel 32. Upon the release of the 
latch means 4 the hammer 2 is forcibly driven 
upwardly by the expanding gas and as the ham 
mer travels upwardly the latches 54 remain in 
retracted positions such as illustrated in Fig. 2. 
The latches 54 also remain fully retracted during 
the downward or return movement of the ham 
mer 2, the engagement of the faces of the noses 
57 with the mandrel 32 holding the latches in 
the released position. 
The means 5 serves to move the hammer 2 

downwardly to its lowermost position where the 
latches 54 latch with the end of the mandrel 32 
and Where the gas is put under the maximum 
increased pressure and is operable thereafter to 
Shift the cylinder f to cause the release of the 
latches 54 so that the hammer 2 may be driven 
upwardly by the rapidly expanding gas under 
Super-atmospheric pressure. The means 5 is 
operable by simple rotation of the fishing string 
in either direction Without regard to the vertical 
forces on the string, that is, the means 5 is fully 
and effectively operative with great or little ten 
sion on the string as desired. It is an important 
feature of the invention that the means 5 may 
be constructed to give the hammer 2 as long 
or as short a stroke as desired, thus distinguish 
ing the present invention over prior jarring tools 
employing cam means operable by rotation of 
the string and capable of producing only a very 
short hammer stroke. The means í5 may force 
the hammer 2 against the contained gas under 
pressure for a Substantial distance to greatly in 
crease or multiply the gas pressure. 
The means 5 is a thread means or screw 

means comprising a thread or groove in the man 
drel 32 and a travelling nut 65 codperating with 
the thread or groove. The thread of the man 
drel 32 will be considered as a groove and, as 
illustrated, comprises two oppositely pitched 
portions A and B connected or joined at their 
ends to constitute a single continuous groove. 
The groove portions A and B may be termed the 
right and left hand portions, respectively, of the 
thread or groove having right and left hand 
pitches. The thread or groove portions A and B 
are of equal pitch or lead and are of equal uni 
form width and depth throughout their lengths. 
It is preferred to give the groove portions A and 
B a substantial pitch, as illustrated, to assure 
rapid travel of the nut 65. The groove portions A 
and B are Square or rectangular in cross section 
having flat upper and lower walls and being of 
Substantially the same width at their mouths and 
at their bases or inner walls. The portions. A 
and B being pitched in opposite directions cross 
or intersect one another each i80° at the points 
or intersections C. 
The right and left hand portions A and B of 

the continuous spiral groove or thread are joined 
at their upper and lower ends by what I will 
term reversing or connecting portions D formed 
to reverse the direction of travel of the nut 65. 
The reversing portions D have smoothly rounded 
or curved walls joining the oppositely pitched 
walls of the right and left hand groove portions 
A and B. Fig. 1 of the drawings clearly illus 
trate the manner in which the groove portions 
D connect the right and left hand groove por 
tions A and B. The curvature of the groove walls 
in the portions D is such that the groove is 
slightly wider at these points for the purpose to 
be later described. The length of the above de 
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5 
scribed thread or groove comprised of the op 
positely pitched portions A and B determines the 
length of travel of the nut 65 and, therefore, 
determines the stroke of the hammer 2. It is 
important to note that the thread or groove A-B 
may be of any length required to give the ham 
mer 2 the desired or necessary stroke. In the 
case illustrated, the groove A-B extends a sub 
stantial distance along the mandrel 32, it being 
understood that it may be made longer or 
shorter than illustrated. 
The nut 65 is an annular or tubular member 

having a central opening slidably receiving the 
mandrel 32. The nut'65 is received in the cham 
ber 3 with substantial clearance, being spaced 
a considerable distance from the internal wall 
of the cylinder. Means is provided for holding 
the nut 65 against rotation. A lug or ear 66 
projects from the nut 65 and cooperates with one 
of the grooves 6 to hold the nut against turn 
ing. A recess 67 is provided in the under side of 
the cylinder head 33 to receive the nut 65 when 
the nut is in its uppermost position and the re 
cess 67 has an extension or notch 68 for receiv 
ing the ear 66. 
The nut 65 carries a follower for cooperating 

with the thread or groove A-B to produce up 
and down movement of the nut as the mandrel 
32 rotates. A radial opening 69 is provided in 
the wall of the nut 65 to carry a block or rocker 
70. The outer end of the opening 69 is closed by 
a plug. 7 to prevent loss or displacement of the 
rocker 70. A lug or key T2 is provided on the 
inner end of the rocker 70 to cooperate with the 
groove A-B. The key 72 has flat upper and 
lower Sides and is of Such height or thickness that 
its sides readily ride on the upper and lower walls 
of the groove portions A and B. The width of 
the key 72 is substantial, being greater than the 
intersections C, that is, greater than the width of 
the spaces occurring where the portions A and B 
croSS. This is important as it assures the con 
tinued movement of the key 72 through a given 
groove portion A or B and prevents the key from 
catching at an intersection C and from switch 
ing from One groove portion to the other at an 
intersection. However, the width of the key T2 
is not So great that the key cannot be directed 
from one groove portion to the other at the re 
Versing groove parts D. The curvatures of the 
groove walls at the reversing, parts D are de 
signed to direct the key 72 from one groove por 
tion to the other. This direction or transference 
of the key 72 from one groove portion A or B to 
the other is accompanied by slight oscillation or 
turning of the rocker 70. It will be seen that 
with the grove and nut structure just described 
simple continued rotation of the mandrel 32 in 
a Selected direction causes up and down move 
ment of the nut 65 along the mandrel for a stroke 
or distance equal to the length of the groove 
A-B. 
In the operation of the tool illustrated in Figs. 

1 to 3, inclusive, it will be assumed that the tool 
is to be employed in jarring an object or fish 
caught in a deep Well, such as an oil well or gas 
well. Prior to lowering the tool into the well air 
or other gas is Supplied to the lower portion of the 
cylinder chamber 3 under the selected pressure. 
The threaded valved port 45 provides for the con 
venient delivery of the air under pressure to the 
lower portion of the cylinder chamber 31. The 
pressure employed may vary greatly and depends 
upon the nature of the jarring action, the capacity 
of the cylinder chamber 31, the stroke of the 
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hammer f2, etc. In most instances the plug 47 
will be threaded in the port 45 following the de 
livery of the gas under pressure to the valve 3. 
The valve 49 remains closed. The jarring tool is 
connected in the fishing string, not shown, above 
the Selected fishing tool and the String is run into 
the well to engage the fishing tool with the lost 
object or fish, all being in accordance with the 
usual practice. With the lower portion of the 
fishing String coupled With the object or fish by 
the fishing tool the equipment is in condition for 
jarring. In many instances it will be preferred 
or necessary to apply an up-pull or tension to the 
fishing string. It is a feature of the present in 
vention that this tension may be continuously 
maintained throughout the jarring operations, 
may be of any selected intensity or may be varied 
and interrupted, if desired. 
The tool is actuated to produce the jarring 

action by merely rotating the fishing string. This 
rotation may be continuous so long as the jarring 
action is required and may be as rapid or as slow 
as selected. Rotation of the fishing string causes 
up and down movement of the travelling nut 65. 
Assuming that the fishing string is rotated to the 
right the engagement of the key 72 in the left 
hand groove portion B causes downward travel of 
the nut 65. Further, assuming that the hammer 
2 and the nut 65 are in their uppermost posi 

tions shown in Fig. 2 of the drawings the down 
Ward travel of the nut, just mentioned, results in 
downward movement of the hammer, the nut 
forcing the hammer down. The lug or key 72 
engaged in the left hand groove portion B causes 
the nut 65 to move downwardly the full length 
of the groove A-B and the nut in turn forces 
the hammer 2 downwardly ahead of it. The 
downwardly travelling hammer 2 compresses the 
gas in the lower portion of the chamber 3f. This 
gas is initially supplied to the chamber 3 under 
a Super-atmospheric pressure and the downward 
travel of the hammer 2 greatly increases the 
preSSure on the gas. The increase in pressure on 
the gas under the hammer 2 depends upon the 
length or volume of the cylinder chamber 3 and 
the stroke of the hammer 2. The downward 
movement of the hammer f2 also results in the 
Creation of a vacuum or reduced pressure con 
dition above the hammer. Accordingly, a very 
high gas pressure may exist below the hammer 
element 2 and a Substantial negative pressure 
may exist above the hammer f2 by the time the 
hammer has reached the end of its downward 
movement. When the nut 65 approaches the 
lower end of its downward travel, that is, when 
the key 72 enters the lower reversing groove por 
tion D the noses 57 of the latches 54 suddenly 
Snap under the lower end of the mandrel 32 to 
assume positions such as illustrated in Fig. 1. 
This positively latches the hammer 2 in the down 
position where a greatly increased gas pressure 
condition exists under the hammer and a sub 
Stantial negative pressure condition exists above 
the hammer. 
The engagement of the key 72 in the lower re 

Versing groove portion D causes the rocker 70 to 
turn slightly and directs the key 72 upwardly into 
the groove portion A. The engagement of the 
key T2 in the groove portion A of the rotating 
mandrel 32 causes the nut 65 to travel up on the 
nandrel. The nut travels upwardly on the man 
drel until its upper end cooperates with the upper 
Wall of the recess 67. This occurs before the key 
T2 is reversed or turned in the upper reversing 
groove portion D. Engagement of the upwardly 
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travelling nut 65 with the wall of the recess 67 
produces upward movement of the cylinder ?. 
This brings the shoulders 63 upwardly against 
the surfaces 64 and releases the latches 54 from 
the lower end of the mandrel 32. The release of 
the latches 54 just described occurs at a time 
when the nut 65 has raised the cylinder to the 
position where the upper end of its head 33 is in 
engagement With the collar 22 and anvil shoulder 
35 and at a time when the key 72 is in or entering 
the upper reversing portion D of the groove. 
When the latches 54 are released the hammer 2 
is Suddenly driven upwardly with great force by 
the instantaneous expansion of the high com 
preSSed gas under the hammer aided by the nega 
tive pressure above the hammer. The hammer 
2 is forcibly driven upwardly at a high velocity 
and its upper end strikes the shoulder 34 with 
great force. The resultant impact or upward 
action is directly transmitted from the cylinder 
head 33 to the collar 22 and shoulder 35 in turn 
is transmitted to the string and the fish engaged 
by the fishing string. 
The jarring impact generated depends upon 

Several factors such as the Weight of the ham 
mer l2, the maximum pressure created under the 

30. 

35, 
the down or left hand portion B of the thread or 

40 

hammer and the length of the hammer stroke. 
As pointed out above, the construction of the 
present invention permits the employment of a 
hammer 2 of any selected weight and makes it 
poSSible to give the hammer 2 a very long stroke 
Or a shorter Stroke, as desired. 
As the rotation of the fishing string and man 

drel 32 continue the key 72 travels through the 
upper reversing portion D of the groove to enter 

groove. The engagement of the key 72 in the 
groove portion B causes the nut 65 to travel down 
On the mandrel 32 and the nut forces the hammer 
f2 downwardly against the gas under pressure in 
the lower portion of the chamber 3 f to further 
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Compress the gas. The nut and hammer move 
downWardly until the latches 54 again engage 
with the lower end of the mandrel 32 and the 
operations above described are repeated. It is 
important to note that the simple rotation of the 
operating string in either direction with any 
selected tension on the string will produce a series 
of heavy upward jarring blows so long as the ro 
tation is continued, it being unnecessary to ma 
nipulate the fishing string in any way to provide 
for the repeated jarring actions. During the 
upward and downward travel of the hammer 2 
the latches 54 remain in the retracted positions 
illustrated in Fig. 2. The inner sides of the latch 
noses 57 engage against the Surface of the man 
drel 32 to hold the latches in the retracted posi 
tions. Those portions of the noses 57 which con 
tact the mandrel 32 are of such width or vertical 
extent that they cannot engage in the groove 
A-B. 
The embodiment of the invention illustrated in 

Figs. 4 to 9, inclusive, may be said to comprise, 
generally, a body 75 having or providing a cham 
ber 16, a hammer 77 operable in the chamber 76, 
means 78 for Supplying and maintaining air or 
other gas under pressure in the lower portion of 
the chamber 76 and means 79 for forcing the 
hammer 77 against the gas under pressure con 
tained in the chamber 76 and thereafter releas 
ing the hammer to be driven against an end of 
the chamber by the expanding gas. 
The body 75 is adapted to be interposed in a 

fishing string such as a string of well drill pipe 
and Serves to house and carry the other elements 
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of the tool. As illustrated, the body 75 is an 
elongate hollow structure or tubular member pro 
vided at its opposite ends with means for facili 
tating its connection in the fishing string. In the 
case illustrated, a Sub 80 is threaded in the lower 
end of the body 75 and may be considered as con 
nected with the lower portion of the fishing string, 
not ShoWn. A fluid passage 8 extends doWn 
wardly through the sub 80 to communicate with 
the lower part of the string... A connecting mem 
ber 82 is threadedly connected with the upper end 
of the body 75. An internal annular flange 83 is 
provided in the connecting member 82 at a point 
between its ends. A member or sub 84 of the 
fishing string has a stem 85 which passes down 
Wardly through the annular flange 83 with clear 
ance. A nut, or collar 86 is threaded or otherwise 
fixed to the stem 85 below the flange 83. Series 
of balls 87 are arranged in opposing races in the 
under side of the flange 83 and the upper side of 
the collar 86 and in the upper Side of the flange 
83 and a downwardly facing shoulder 88 on the 
sub 84. Packing 89 on the collar 86 seals with 
the interior of the member 82 below the flange 83 
and similar packing 99 seals between the Sub 84 
and the member 82 above the flange 83. The 
structure just described constitutes a packed 
Swivel connection between the jar body 75 and 
the fishing String. 

In accordance with this form of the invention 
a mandrel. 9? extends downwardly from the stem 
85 and may pass completely through the body 75 
to the sub 80. The mandrel 9 serves to carry 
certain elements of the means 9 and further 
serves to conduct the circulation fluid downwardly 
through the tool. The lower portion of the man 
drel 9 is received in the passage 8 of the Sub 80. 
A passage 92 extends downwardly through the 
sub 84 from the well string and continues down 
through the stem 85 and the mandrel 9 to dis 
charge directly into the passage 8 of the sub 80. 
The mandrel 9 is preferably of uniform external 
diameter. 
The hammer 7 is arranged in the body cham 

ber 76 to travel longitudinally therein. The ham 
mer 77 is in the nature of a piston operable to 
compress the gas under pressure when moved in 
One direction and adapted to be operated or 
driven in the other direction by the expanding 
gaS and is in the nature of a hammer or weight 
element having substantial dynamic inertia for 
Striking a part of the body when thus driven or 
actuated by the expanding gas. The hammer TT 
is an elongate member received in the body cham 
ber 6 with Suitable clearance and is chambered 
or provided with an enlarged opening io9 between 
its ends to have its major portion entirely clear 
of the mandrel 9 í. A tubular head or plug 93 is 
threaded in the lower end of the hammer 77 to 
slidably ride on the mandrel 9. The hammer 77 
is provided with a heavy or thickened upper wall 
portion 94 which likewise slidably rides on the 
mandrel 9. The upper end of the hammer 77 is 
flat and extensive and is adapted to strike up 
Wardly against the face presented by the lower 
end of the collar 86 and the lower end of the stem 
85, which face I will term the anvil 95. The ham 
mer 77 just described, is of substantial length to 
house or contain various elements of the means 
79. The weight of the hammer 77 may be varied 
to Suit the tool for different operations. The 
weight of the hammer 77 is one of the elements 
or factors which governs the intensity of the jar 
ring effect and this factor may be changed as 
conditions may require. 
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The means 78 provides for the supplying of air 

or other gas under pressure to the body chamber 
7S below the hammer 77 and for maintaining a 
charge or body of gas under pressure in the cham 
ber. In accordance with the invention the por 
tion of the body chamber 6 below the hammer 

is pre-charged or pre-loaded with gas or pres 
Stre prior to introducing the tool into the Well. 
While the charge of gas under pressure may be 
permanently Sealed in the chamber 26 it is pre 
ferred to construct the means 8 so that the tool 
may be supplied with a charge of air or gas under 
a Selected pressure before running the tool into 
the well and so that the pressure on the gas may 
be increased or decreased as operating conditions 
may require. The means 78 includes a port 96 
leading from the exterior of the sub 8) and ex 
tending upwardly to communicate with the lower 
end of the body chamber 76. The port 96 has 
a Spring loaded check valve S7 which closes out 
Wardly to prevent the discharge of the gas under 
preSSure and which may be opened inwardly to 
admit fluid under pressure. The mouth of the 
port 96 is prepared to receive the fitting of a pres 
Sure supply means such as an air hose fitting or 
the fitting on a pump. A plug 98 is threaded in 
the Outer portion or mouth of the port 96 and 
under most operating conditions is retained in 
the port to prevent the entrance of the Well fluids 
to the port. 
The means i 8 further provides for the bleeding 

or discharge of gas under pressure from the body 
chamber 6. The port 98 nay have a branch 
port S9 leading to the exterior of the Sub 8). A 
Valve, Say a needle valve, sets inwardly to 
close the port 99. The needle valve is carried 
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or actuated by a plug of threaded in the mouth 
of the port 99. The valve 9 is readily opened 
to permit the discharge of gas from the body 
chamber 6 for the purpose of reducing the pres 
Sure within the chamber and for the purpose of 
bleeding Well liquid from the chamber if this 
becomes necessary. 
The means 8 embodies packing structures for 

sealing off the opposite ends of the chamber 76 
to prevent the escape of the air or gas under 
pressure therefron. A Socket is provided in the 
top of the Sub 8 and contains packing 2 Sealing 
about the mandrel. The packing f2 may be 
chevron type packing arranged to face in both 
directions and actuated or compressed by a fol 
lower 93 to effectively prevent the leakage of 
fluid in both directions. It will be observed that 
there is no relative longitudinal movement be 
tWeen the mandrel 9 and the Sub 8) but that 
there is relative rotation between these parts and 
the packing 92 may be of a type which effec 
tively Seals between relatively rotating members. 
The means for packing up between the jammer 

and the body 75 may comprise a body of chev 
ron type packing 04 Surrounding the plug 93 to 
Seal With the Wall of the chamber 6 aid actuated 
by a threaded follower 5. The lower end of 
the plug 93 is relieved or recessed to carry pack 
ing 66 for sealing with the mandret 9. The 
packing 6 may be of the chevron type and may 
be actuated by a threaded follower . 

It will be observed that the cylinder chamber 
76 is completely sealed at both ends and that the 
hammer 77 forms a closed piston sealing with 
the walls of the chamber 6 and With the mandrel 
9 to partition or completely separate the upper 
and lower portions of the chamber. The lower 
portion of the chamber 6 contains the air or 
gas under pressure admitted by the means 8 and 
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operation of the hammer TT produces a negative 
or reduced pressure condition in the upper pOr 
tion of the chamber during certain phases of 
the operation. The lower portion of the chamber 
76 is charged with the selected initial gas pres 
sure, while the hammer 77 is in the uppermost 
position illustrated in Fig. 4. Upon downward 
movement of the hammer 77 the preSSure below 
the hammer is greatly increased and a reduced 
pressure or negative pressure condition is Created 
above the hammer. 

If desired, a spring S may be provided to assist 
the expanding gas in driving the hammer TT 
upwardly against the anvil 95. The Spring S is 
arranged in the lower portion of the chamber 6 
and is under compression between the Sub 80 and 
the under side of the plug 93. The Spring S is 
in surrounding relation to the mandrel 9 to be 
held against displacement thereby. 
The hammer operating and controlling means 

79 is a feature of the invention. The means 79 
is operable by simple rotation of the fishing String 
in either direction to force the hammer 77 down 
wardly in the chamber 76 to increase the gas 
pressure below the hammer and to create a re 
duced pressure above the hammer and the means 
79 then operates to release the hammer So that 
it is driven upwardly with great force and Speed 
to strike against the anvil 95. The means 79 
repeats these operations to provide a Succession 
of heavy jarring blows so long as rotation of the 
fishing string and mandrel 9 continues. 
The means 79 includes a travelling nut 08. 

The nut 08 is an elongate tubular member freely 
sliding on the mandrel 91 and received in the 
opening O9 of the hammer TT with clearance. 
The means 79 further includes threads or Spiral 
grooves in the mandrel 9 and parts on the nut 
08 cooperating with the grooves. In the form 

of the invention being described there are tWO 
like double spiral grooves formed in the mandrel 
9 and spaced a short distance apart to be en 
tirely independent of one another. Each of these 
grooves includes a right hand groove portion F 
helically pitched or spiralled in the right hand 
direction, a left hand portion G Spiralled in the 
left hand direction and connecting portions H 
connecting or joining the corresponding ends of 
the groove portions F and G. The oppositely 
pitched groove portions F and G. Cross at inter 
sections J. The groove portions F and G are 
of uniform pitch and of equal width and depth 
throughout their lengths and connecting portions 
H join the corresponding ends of the right and 
left hand portions So that the grooves are con 
tinuous or without ends. The portions H are 
Smoothly or gradually curved and may be slight 
ly Wider than the other parts of the grooves. The 
grooves F-G are formed so that the connecting 
portions H. Of One groove are at the opposite 
side of the mandrel 9 from the connecting por 
tions H of the other groove. F-G. The grooves 
are preferably Square or rectangular in cross sec 
tion haVing Substantially fait upper and lower 
walls and have a steep or substantial lead. The 
length of the grooves F-G determines the 
stroke of the hammer 7. The length of the 
hammer stroke is one of the factors deter 
mining the intensity of the jarring action ob 
tained and, in accordance with the invention, 
the length of the grooves F-G may be great or 
Small, as desired, to give the hammer 77 the 
required stroke for the jarring action desired. 
This is a marked advantage over prior jarring 
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tools employing cam means for actuating the 
hammers in which the hammer strokes are defl 
nitely limited. 
In this form of the invention the hammer 

carries a key part for cooperating with each of 
the two grooves F-G. Cylindrical pins or rock 
ers if 0 are turnably supported in radial openings 

in the Wall of the tubular hammer 08. The 
rockers 0 are held against displacement by the 
Wall of the hammer opening 09 and the Surface 
of the mandrel 9. The inner ends of the rockers 
to have lugs or keys 2 for cooperating with 

the grooves F-G. The keys 2 are diametric 
of the longitudinal axes of the respective rockers 

O and are elongate in transverse CrOSS Section 
having flat upper and lower sides of the Sub 
stantial extent for Cooperating with the upper 
and lower walls of the groove F-G. The width 
of the keys 2 is greater than the width of the 
intersections J So that the keys readily bridge 
or paSS through the interSections J Without being 
caught and Without taking the Wrong course. 
However, the keys 2 are not of such excessive 
Width that they cannot move through the con 
necting portions H of the grooves and the Sub 
stantial Width of the keys is the reason for mak 
ing the grooves H of slightly greater width than 
the other portions of the grooves F and G. When 
the keys 1 2 reach the connecting groove por 
tions H they are directed by the portions H in 
Such a Way that their rockers 0 turn on their 
longitudinal axes and the groove portions H guide 
or direct the keys from one groove portion. For 
G to the other so that the keys may travel 
through, Say the groove portions F and then 
enter and travel through the groove portions G. 
The pins or rockers '0 are provided in di 

ametrically Opposite sides of the mandrel 9 and 
are preferably arranged in a common vertical 

40 plane but occupy vertically spaced horizontal 
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planes So that one key 2 cooperates with the 
upper groove and the other key cooperates with 
the lower groove. The vertical spacing of the 
keys 2 is such that they cooperate with cor 
responding parts of the two grooves, that is, 
both keys may cooperate with the upper portions 
of the two grooves F-G when the parts are in 
the position shown in Fig. 4 and the spacing 
of the keys remains constant. The pins or 
rockers 0 are provided in the upper and lower 
portions of the nut 08 so that the nut is well 
balanced and will not bind on the mandrel. 9?. 
Further, it will be understood that the loads are 
equally divided between the two keys f2 reliev 
ing the individual keys to excessive loading. Up 
on rotation of the fishing string and mandrel 9 
the keys 2 travel through the grooves F-G 
from their upper ends to their lower ends and 
then back to the upper ends and the down 
Ward movement of the nut 08 is transmitted 
to the hammer 77 by the releasable latch means 
to be presently described. The nut 08 has 
Splines or keys 3 engaged in grooves 4a in 
the hammer 77 to be held against rotation rela 
tive to the hammer and the hammer 77 in turn 
is keyed to the body 75 by the latch means to 
be described below. 
The hammer actuating means 79 further in 

cludes latch mechanisms for releasably connect 
ing the nut O8 with the hammer TT to transmit 
downward movement to the hammer and for re 
leasing the hammer for free upward mOVement 
at the completion of the down Stroke. The latch 
eans includes one or more longitudinal slots 
4 in the wall of the hammer T. In the pre 
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ferred arrangement illustrated, there are two 
diametrically opposite slots 4. The slots 4 
are Straight and are of uniform width and con 
figuration except at their upper ends where they 
are provided With enlargements or openings 5. 
The slot enlargements or openings 5 provide 
upWardly facing shoulders 6 at the upper ends 
of the slots f4. 
The nut 08 carries latches 7 for transmit 

ting downward movement from the nut to the 
hammer 77. The latches 7 are set in radial 
Sockets f 8 in the hammer 08 and are urged out 
wardly by springs f 9 arranged under compres 
Sion between the inner Sides of the latches and 
the bottons of the Sockets. The latches are 
preferably located substantially midway between 
the opposite ends of the nut 08. The lower por 
tions of the latches 7 cooperate with the wall 
of the hammer Opening 09 to limit the outward 
travel of the latches. The latches 17 are con 
siderably wider than the slots 4 and cannot 
enter the slots. The upper portions of the 
latches have noses or lugs f20 extending out 
Wardly and adapted to enter the openings 5. 
The latches if may be cylindrical and the lugs 
2O may be semi-cylindrical to have flat lower 

sides. When the latch lugs f2O are received in 
the openings 5 their flat lower sides are en 
gageable downwardly against the shoulders 6. 
The sturdy latch lugs 20 cooperable with the 
flat shoulders 6 at opposite sides of the nut 
08 are operable to dependably transmit the 

downward forces from the travelling nut 08 to 
the hammer T. 
Cam means is provided for releasing the latches 
from the hammer 77 when the nut 08 ap 

proaches the lower end of its downward stroke. 
The cam means includes internal projections or 
cam parts 12 on the body 75. The cam parts 
2 extend into the slots 4 of the hammer T. 
The upper sides of the cam parts 2 present 
downwardly and inwardly pitched surfaces f22 
engageable by the under sides of the latch lugs 
20. The parts are proportioned and related SO 
that the under sides of the latch lugs 20 cooper 
ate with the Surfaces 22 to retract the latches, 
and thus disengage the lugs from the openings 

5, shortly before the keys 2 reach the lower 
ends of their respective grooves F-Gº, thus pro 
viding for over-travel of the nut 08 following 
the release of the hammer T. This completely 
relieves the keys 2 of hammer-pushing forces 
when the keys are being directed by or passed by 
the groove portions H. Further, the parts are 
related and proportioned. So that the nut 08 
over-travels or begins its downWard stroke be 
fore it starts to transmit downward movement 
to the hammer 77. Assuming the hammer 77 to 
be at its uppermost position against the anvil 
95 and assuming that the nut 08 has reached 
the upper end of its stroke and the rotation of 
the mandrel 9 is continuing the keys f2 will 
travel through the upper connecting portions H 
of the grooves to be directed thereby to the right 
or left hand portions F or G, as the case may 
be, and will begin moving down through said 
groove portions before the latches fill become 
effective in transmitting down Ward movement 
from the nut 08 to the hammer 77. When the 
nut 08 reaches the upper end of its stroke or 
slightly before, the latch lugs 20 move out into 
the openings 5. The openings 5 are of 
greater vertical extent than the lugs 20 and 
when the keys f2 pass through the upper con 
necting portions H of the grooves and start to 
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travel down the spiral groove portions F or G 
the latch lugs f2O move down in the Openings 

5. The latch lugs 20 move down through the 
Openings 5 a short distance before their lower 
ends Strike the shoulders 6. This allows the 
keys 2 to fully enter the main groove portions 
F or G before assuming the transmission of 
downward forces from the nut to the hammer 77. 
In operating the tool illustrated in Figs. 4 to 9, 

inclusive, the portion of the chamber 76 under 
the hammer 77 is charged with air or other gas 
under the Selected pressure prior to introducing 
the tool into the well. This may be readily done 
by removing the plug 98 and securing a pressure 
hose in the mouth of the port 96 to deliver the 
gas under pressure to the chamber 76. The 
pressure initially provided in the chamber 76 may 
be varied to adapt the tool for the particular 
requirements of the operation. In most in 
stances, the plug 98 will be replaced prior to in 
troducing the tool into the well. The fishing 
string, not shown, in which the jarring tool is 
connected is run into the Well and is connected 
with the fish or lost object by a fishing tool, not 
shown, in the usual manner. When this has 
been done a Selected up strain is put on the string 
and the string is rotated either to the right or 
the left. It is to be understood that the tensile 
strain applied to the string may be constant 
throughout the jarring operations and may be of 
selected intensity or, if desired, may be varied in 
intensity. 
Assuming that the hammer 77 is at the upper 

end of its stroke and that the fishing string is ro 
tated to the right the keys f2 start down the left 
hand portions G of the Spiral groove.and as they 
begin their downward travel the latch lugs 20 
move down in the openings if 5. As the down 
ward travel of the nut 8 continues the under side 
of the lugs engage the shoulders 6 for the trans 
mission of downward movement from the nut to 
the hammer 7. The hammer is forced down 
Wardly against the gas under pressure in the low 
er portion of the chamber 76 to greatly increase 
the pressure. As the hammer 77 moves down 
wardly a reduced pressure or negative pressure is 
produced above the hammer. In practice, the 
down stroke of the hammer may be of such length 
that the gas pressure under the hammer is great 
ly multiplied before the hammer reaches the low 
er end of its stroke and so that a substantial meg 
ative pressure is developed above the hammer. 
Shortly before the nut 08 reaches the lower end 
of its downward travel the latch lugs 20 come 
into engagement with the cam surfaces 22 and 
the surfaces retract the lugs from the openings 

5. Upon disengagement of the latch lugs 20 
from the openings 5 the hammer 77 is released 
from the nut 08 and is suddenly driven upwardly 
with great force and at a high Velocity by the ex 
panding gas held at a very high pressure under 
the hammer. The negative pressure condition 
existing above the hammer 77 and the spring S, 
where used, assist in driving the hammer upward 
ly. The banner moving upWardly at a high We 
locity and with great force strikes against the an 
vil 95 to impart a heavy upward blow to the body 
75. The nut O8 may continue its downward traV 
el while the hammer 77 is being driven upwardly 
and the keys 2 finally move through the lower 
groove portions H into the right hand groove por 
tions F. 
As rotation of the mandrel 9 is continued the 

keys 2 travel upwardly through the groove por 
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tions F until the nut 08 reaches the end of its up 
ward stroke. During this interval the hammer 
77 is held against the anvil 95 by the spring S 
and the gas under pressure in the chamber 6. 
The keys 2 move through the groove portions H 
at the upper ends of the grooves and start back 
down through the groove portions G. During or 
prior to movement of the keys through the upper 
groove portions H the latch lugs 20 move out 
into the openings 5. When the nut 08 starts 
to move downwardly the latch lugs 20 move 
down in the openings 5. This downward in Ove 
ment of the latch lugs 20 in the openings il f5 al 
Iows the keys 2 to fully engage in the groove 
portions F before the lugs engage the shoulders 

6 for the transmission of downward force to the 
hammer T. 
So long as rotation of the fishing string and 

mandrel 9 continue, the above described opera 
tions are repeated, the hammer being repeat 
edly driven upwardly against the mandrel 9 with 
great force to impart heavy jarring blows to the 
body 75. It is to be observed that in this form of 
the invention the hammer 77 moves doWnWardly 
with the nut when the nut approaches the end 
of its downward stroke and there is no delay Or 
time interval during Which the gaS, put under in 
creased pressure by downward movement of the 
hammer, may leak upWardly past the hammer 
into the upper portion of the chamber 76. This 
provides for more efficient operation of the tool. 

If desired, the plug 98 may be left out of the 
port 96 when running the tool into the Wall. In 
this case the valve 97 remains closed until the hy 
drostatic pressure in the well is greater than the 
gas pressure in the chamber 76. When the tool 
has reached a position where these conditions ex 
ist hydrostatic preSSLIre is admitted from the Well 
to boost or increase the gas pressure in the cham 
ber 76 to prOVide for a hea Vier jarring action. It 
is to be noted that in this embodiment of the in 
Vention the nut 08 is balanced by the engage 
ment of the Vertically spaced oppositely directed 
keys f2 in the two spiralled grooves F-G and 
that the Strains and wear are equally divided be 
tWeen the two keys. 

Figs. 10 to 13, of the drawings, illustrate a mod 
ification of the general construction of Figs. 4 to 
9, inclusive, in which the nut 08 carries two 
keys for cooperating with a single double endless 
spiral groove in the mandrel 9... The body 75, 
the mandrel. 9? and the means 78 may be the same 
as above described and the hammer 77 may be 
substantially the same and corresponding refer 
ence numerals are applied to corresponding parts 
in the two forms of the invention. 
The nut 08 is substantially the same as the 

nut fo8, being a tubular member freely slidable 
on the mandrel 9. The nut 08 is keyed with 
the hammer TT, as at 200, and carries the latches 

having lugs 20 cooperable with the openings 
f 5 in the hammer 77 and released by the cams 
2 projecting into the grooves 4, all as above 

described. . A single continuous double spiralled 
grOOWe R-I is provided in the mandrel 9. The 
groove is comprised of the right and left hand 
portions R and L, respectively, joined at their op 
posite ends by connecting portions M. The right 
and left hand groove portions R and I intersect 
at interSections N. The grOOWe R-I may be sub 
stantially the same as the groove A-B described 
above, and may be of the selected length. The 
connecting portions M. may be slightly wider than 
the other parts of the groove. 
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The nut fo8 carries two tumbler blocks or rock 

ers 30* and 30y, turnably carried in radial open 
ings f3 in the wall of the nut fo8. In accord 
ance with the invention the rockers (30 and 30 
are provided in diametrically opposite sides of the 
nut 08a but for reasons which will later become 
apparent the rockers are offset vertically a dis 
tance equal to one-half the lead of the threads or 
double groove R-L. Keys 32* and 32y similar 
to the keys ff2 described above are provided on 
the inner ends of the rockers 30 and 30y to co 
operate with the groove R-L. The vertical off 
setting of the rockers 30 and 30y relates the 
keys 32* and 32y so that the two keys may si 
multaneously cooperate with the same grOOWe pO'- 
tion R or L. 
Where the rockers 30x and 30y are vertically 

offset it will be seen that the rocker key 30* 
Will reach the upper end of the groove R-Li be 
fore the key f32y and that upon downward move 
ment of the nut 088 the key 32 will reach the 
lower end of the groove before the key 32. 
The invention provides means for turning the 
rocker keys 32X and 32y to start them through 
another portion R or L of the groove when they 
do not get the opportunity to move through the 
connecting or reversing portions M of the groove. 
This means includes longitudinal slots 34* and 
134y in the walls of the hammer 77 in the 
vertical planes of the rockers 30 and 30y. 
Crank pins or control pins 35 and 35y are pro 
vided on the outer ends of the rockers 30* and 
130y, respectively, to freely move through the 
grooves 34-K and 34y, respectively. The slots 
34* and 34y are vertically staggered, the slot 
34 having its upper end above the plane occu 
pied by the upper end of the slot 35 and the 
slot 35 y having its lower end in a plane below 
the plane occupied by the lower end of the slot 
34x. 
ASSuming that the string and mandrel 9 are 

being turned to the right and that the nut 08 
is approaching the upper end of its upward stroke 
the key 32 will move upwardly from the groove 
portion R and through the connecting portion M 
to the left hand groove portion I to start the 
hammer on its downward movement. When the 
key f32* is moving through the reversing portion 
M-of the groove the pin 35 is engaging with the 
upper end of the slot 34y and this engagement 
turns or pivots the rocker 30y in a direction to 
align the key f32y with the left hand groove 
portion L. The intersection N in which the key 
32 turns may be slightly widened to permit this 
turning. Thus, when the key f32X starts down 
the groove portion L the key 32y is conditioned 
to likewise move down the groove portion L. 
When the nut 08 approaches the lower end 

of its downward movement with the mandrel 9 
being turned to the right the key 32y will move 
from the groove portion L into the lower con 
necting groove portion M and the groove por 
tion M will direct it into the groove portion R. 
During the guiding or directing of the key 32y 
through the lower groove portion M the pin 35x 
lS engaged with the lower wall of the slot 34x 
and the slight downward movement of the nut 
08 is such that this engagement causes the 

rocker 30 to turn. This turning of the rocker 
30 turns its key 32* in the lower intersection 
N bringing the key in alignment with the groove 
portion R. The lower intersection N may be 
slightly widened to permit this turning of the 
key. When the nut fo8 starts upwardly through 
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cooperation with the key 32 with the groove 
portion R, the key 32* is likewise engaged in the 
groove R, so that the loads or forces are equally 
divided between the two keys. 

Detent means are provided for releasably 
holding the rockers 30* and 30y in the posi 
tions where their keys 32X and 32 are set or 
positioned to cooperate with the right and left 
hand groove portions R and L. These detent 
means comprise spaced sockets or dimples 31 
in the peripheries of the rockers 39* and 30. 
Spring urged detents 38 (Fig. 13) are set in 
openings in the wall of the nut 88 to cooper 
ate with the dimples 37. The dimples 37 are 
located to receive the detents 38 when the 
rockers 30x and 30y are in the positions where 
their keys 32X and 32y are pitched to move 
through the groove portions R and L. 
The tool illustrated in Figs. 10 to 13 operates 

in substantially the same manner as the too! 
shown in Figs. 4 to 9, inclusive. With the tool 
in operative position in the well the fishing string 
is rotated while under a selected tensile strain. 
The engagement of the keys 32X and 32y in 
the groove R-L feeds the nut 08 up and down 
on the mandrel and the latch lugs 20 cooperat 
ing with the openings 5 drive the hammer 7, 
down during down strokes of the nut and the 
cams 2 release the latches at the comple 
tion of the down strokes so that the hammer is 
forcibly driven upwardly at high speed and with 
great force to strike against the anvil 95. 
While I have herein illustrated and described 

the several jarring tools of this invention as 
employed to create upward jarring actions it is 
to be understood that the invention contemplates 
inverting the tools to produce downward jarring 
actions. When downward jarring actions are 
desired the tool is connected in the fishing 
string in an inverted position from that shown 
in the drawings. The tool is operated substan 
tially the same as above described, that is, the 
fishing string is rotated to produce a Succession 
of jarring blows which, in this case, will be down 
Wardly directed. 

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 vari 
ations 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 with a shoulder therein, a hammer shift 
able in the cylinder, means maintaining a fluid 
tight seal between the hammer and cylinder, the 
portion of the cylinder at one side of the hammer 
containing gas under pressure, and means oper 
able by relative turning of the sections for mov 
ing the hammer against the gas under pressure 
to increase the pressure thereon and for then 
releasing the hammer to move in the other direc 
tion under the action of the expanding gas to 
Strike against the shoulder. 

2. 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 with a shoulder therein, a hammer shift 
able in the cylinder, means maintaining a fluid 
tight seal between the hammer and cylinder, 
means for introducing gas under pressure to the 
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cylinder below the hammer, and 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 by said relative turning 
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 re 
duced pressure condition so that it strikes a jar 
ring blow against the shoulder. - 

3. 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 with a shoulder therein, a hammer shift 
able in the cylinder, means maintaining a fluid 
tight Seal between the hammer and Cylinder, 
means for introducing gas under pressure to the 
cylinder below 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 by said relative turning 
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 re 
duced pressure condition so that it strikes a jar 
ring blow against the shoulder, and means for 
relieving the pressure at the first named side of 
the hammer. 

4. In a well tool, two sections related for rela 
tive movement, one section having a sealed longi 
tudinal cylinder with a shoulder therein, a ham 
mer member slidable in the chamber, means 
maintaining a sealing connection between the 
hammer and the wall of the chamber, there be 
ing an initial charge of gas under pressure in 
the lower end portion of the cylinder, a spring 
in said lower end portion of the cylinder, and 
means operable by relative turning of the Sec 
tions for moving the hammer member relative to 
a section to compress the gas and Spring and for 
then releasing the hammer member to be forcibly 
driven against the shoulder by the expanding 
gas and Spring. 

5. 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 with a shoulder therein, a hammer shift 
able in the cylinder, means maintaining a fluid 
tight seal between the hammer and cylinder, the 
portion of the cylinder below the hammer nor 
mally containing gas under pressure, means for 
introducing gas under pressure to said side of the 
cylinder operable to exclude Well pressure from 
the cylinder, and means operable by relative 
turning of the Sections for moving the hammer 
against the gas under pressure to increase the 
pressure thereon and for then releasing the ham 
mer to move in the other direction under the 
action of the expanding gas to Strike against the 
shoulder. 

6. 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 with a shoulder therein, a hammer shift 
able in the cylinder, means maintaining a fluid 
tight seal between the hammer and cylinder, the 
portion of the cylinder below the hammer nor 
mally containing gas under pressure, and means 
operable by relative turning of the sections while 
maintaining a selected tension on the string and 
sections for moving the hammer against the gas 



12 
pressure to increase the same and operable by 
said turning to release the hammer to move in 
the other direction under the action of the ex 
panding gas to strike against the shoulder while 
said tension is maintained. 

7. 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, the 
portion of the cylinder at one side of the ham 
mer containing gas under pressure, and means 
operable by a plurality of relative revolutions be 
tween the sections for moving the hammer 
against the gas under pressure to increase the 
pressure thereon and for releasing the hammer 
to move in the other direction under the action 
of the expanding gas to jar against the Section 
having the chamber. 

8. In a well tool, two sections connected for 
relative rotation, one section having a chamber, 
a mandrel on the other section, a hammer slid 
ably sealing in the chamber, the portion of the 
chamber at one side of the hammer containing 
gas under superatmospheric pressure, a nut 
adapted to travel along the mandrel, thread 
means operable to move the nut back and forth 
on the mandrel upon relative rotation between 
the sections, and means for connecting the nut 
with the hammer to move the same against the 
gas to increase pressure thereon during move 
ment of the nut in one direction and releasable 
to allow the hammer to be forcibly driven against 
a section by the expanding gaS. 

9. In a Well tool, two sections connected for 
relative rotation, one section having a chamber, 
a mandrel on the other section, a hammer slid 
ably sealing in the chamber, the portion of the 
chamber at one side of the hammer containing 
gas under Superatmospheric pressure, a nut 
adapted to travel along the mandrel, thread 
means operable to move the nut back and forth 
on the mandrel upon relative rotation between 
the sections, and means for connecting the nut 
With the hammer to move the same against the 
gas to increase preSSure thereon during nove 
ment of the nuit in one direction and releaSable 
to allow the hammer to be forcibly driven 
against a section by the expanding gas, the last 
named means including a latch for releasably 
connecting the nut and hammer. 

10. In a well tool, two sections connected for 
relative rotation, One Section having a chamber, 
a mandrel on the other section, a hammer slid 
ably Sealing in the chamber, the portion of the 
chamber at one side of the hammer containing 
gas under superatmospheric pressure, a nut 
adapted to travel along the mandrel, thread 
means operable to move the nut back and forth 
on the mandrel upon relative rotation between 
the Sections, and means for connecting the nut 
with the hammer to move the same against the 
gas to increase pressure thereon during move 
ment of the nut in one direction and releasable to 
allow the hammer to be forcibly driven against 
a section by the expanding gas, the last named 
means including a latch for releasably connect 
ing the nut and hammer, and means for releas 
ing the latch When the nlt approaches the end 
of its travel in said direction, 

11. In a well tool, two sections connected for 
relative rotation, one section having a chamber, 
a mandrel on the other section, a hammer slid 
ably sealing in the chamber, the portion of the 
chamber at one side of the hammer containing 
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gas under superatmospheric pressure, a nut 
adapted to travel along the mandrel, thread 
means operable to move the nut back and forth 
on the mandrel upon relative rotation between 
the sections, and means for connecting the nut 
with the hammer to move the Same against the 
gas to increase pressure thereon during move 
ment of the nut in One direction and releasable 
to allow the hammer to be forcibly driven against 
a section by the expanding gas, the last named 
means including a latch for releasably connect 
ing the nut and hammer, and means for releas 
ing the latch during movement of the nut in the 
Other direction. 

12. In a well tool, two sections connected for 
relative rotation, one section having a chamber, 
a mandrel On the other Section, a hammer Slid 
ably sealing in the chamber, the portion of the 
chamber at one side of the hammer containing 
gas under Superatmospheric pressure, a nut 
adapted to travel along the mandrel, thread 
means Operable to move the nut back and forth 
On the mandrel upon relative rotation between 
the Sections, and means for connecting the nut 
With the hammer to move the same against the 
gas to increase pressure thereon during movement 
of the nut in One direction and releasable to allow 
the hammer to be forcibly driven against a sec 
tion by the expanding gas, the last named means 
including a latch on the nut cooperable with the 
hammer, and a part om the first named section 
for releasing the latch when the nut approaches 
the end of its travel in said direction. 

13. In a well tool, two sections connected for 
relative rotation, one Section having a chamber, 
a mandrel On the other section, a hammer slid 
ably Sealing in the chamber, the portion of the 
chamber at one side of the hammer containing 
gas under Superatmospheric pressure, a nut 
adapted to travel along the mandrel, a continu 
Ous groove in the mandrel having portions 
pitched in Opposite directions and connected at 
their opposite ends, a part on the nut cooperable 
With the groove to cause the nut to travel back 
and forth on the mandrel upon relative rotation 
between the Sections, and means operable by said 
back and forth movement of the nut for forcing 
the hammer against the gas to increase the pres 
Sure thereon and then releasing the hammer to 
be forcibly driven back against the end of the 
chamber by the expanding gas. 

14. In a Well tool, two sections connected for 
relative rotation, one section having a chamber, 
a mandrel on the other Section, a hammer slid 
ably Sealing in the chamber, the portion of the 
chamber at one side of the hammer containing 
gas under Superatmospheric pressure, a nut 
adapted to travel along the mandrel, a continuous 
groove in the mandrel having portions pitched 
in Opposite directions and connected at their op 
posite ends, parts on the opposite sides of the 
nut Cooperable With the groove to cause the nut 
to travel back and forth on the mandrel upon 
relative rotation between the sections, and means 
operable by Said back and forth movement of the 
nut for forcing the hammer against the gas to 
increase the pressure thereon and then releasing 
the hammer to be forcibly driven back against 
the end of the chamber by the expanding gas. 

15. In a Well tool, two sections connected for 
relative rotation, one section having a chamber, 
a mandrel on the other section, a hammer slid 
ably Sealing in the chamber, the portion of the 
chamber at one side of the hammer containing 
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gas under superatmospheric pressure, a nut 
adapted to travel along the mandrel, two separate 
continuous grooves in the mandrel each having 
portions Spiralled in opposite directions with said 
portions joined at their corresponding ends, parts 
On the nut cooperable With said grooves to cause 
the nut to travel back and forth on the mandrel 

when one section is rotated relative to the other, 
and means for transmitting movement of the nut 
in One direction to the hammer So that the han 
ner is forced against the gas and is then driven 
back by the compressed gas to jar against an 
end of the chamber. 

ARTHUR. L. ARMENTROUI. 


