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1

This invention relates to a toraue type well
jar and it is a general object of the invention
to provide such a jar of simple, practical con-
struction wherein the action of the jar is con~
trolled by a torsional member and that member
is confined to the jar itself.

Torque type or torque controlled jars have
been used in wells for the removal of lost or stuck
objects known as fish. The usual jar of this
type involves hammer parts controlled by a re-
leasable latch, the action of the latch being con-
trolled by torque set up in the operating string
that extends to the top of the well. With this
arrangement or type of jar, it is necessary to
employ a string of pipe, or the like, as an oper-
ating string and the operating string is subjected
to longitudinal strain in order to actuate .the
hammer parts and is subjected to torsional strains
for the operation of the control in the jar.

It is a general object of the present invention
to provide a jar in which the latch means is con-
trolled by torque confined to the jar- itself, with
the result that the operating member or oper~
ating string need only communicate longitudinal
strain to the jar. As a result of the construction
provided by the present invention the operating
string may be wholly free of torque and it may,
if desired, be merely an operating line or cable,
since it is unnecessary to communicate torque
through the operating string.

Another cbject of the present invention is to
provide a jar of the general character referred
to wherein a control means is provided whereby
the torque applied to the latch may be varied,
with the result that the jar will release under
2, given tensile strain. By the construction .of
the present invention the jar may be preset as to

torque and, consequently, as to the strain- at

which it will release, so that it has a known; or
given releasing action in the well and the action
of the jar is not subject to variations, such as oc-
cur in the case of jars requiring that the con-
trolling torque be communicated from the top of
the well to the jar through the operating string.

Another object of the present invention is.to
provide a jar of the general character referred
to involving -a simple, practical, dependable ar-
rangement and combination of parts easily man-
ufactured and simple to service. ‘
 Another object of the present invention.is to
provide. a jar of the general character referred
to wherein there are but few. simple parts such
that they can be readily and inexpensively manu-
factured and such as to be easily and quickly as-
sembled,
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The various objects and features of my inven-
tion will be fully understood from the following
detailed description of a typical preferred form
and application of the invention, throughout
which description reference is made to the ac-
companying drawings, in which:

Fig. 1 is a sectional view of a well showing an
object or fish lodged therein and showing an op-
erating string carrying a jar embodying the pres-
ent invention, which jar is coupled to the fish by
a suitable fishing tool. Fig. 2°is an enlarged lon-
gitudinal view of the jar with various parts bro-
ken away to be shown in section in order to il-
lustrate the construction of the jar, the jar being
shown in the normal or unactuated position in
which case the latch mechanism is engaged.  Fig.
3 is a view similar to Fig. 2, showing the parts
in an actuated position where the latch mech-
anism has been released and the hammer parts
engaged. Fig. 4 is a detailed sectional view taken
as indicated by line 4—4 on Fig. 2. Fig. 5.is a
transverse-sectional view taken as indicated by
line 5—5 on Pig. 2. Fig. 6 is a transverse sec-
tional view taken as indicated by line 6—3§ on Fig.
2, and Fig. 7 is a transverse sectional view taken
as indicated by line T—7 on Fig. 3. .

The jar provided by the present invention is
intended, primarily, for use in wells such as oil
wells when it is desired to dislodge a stuck object
or part, such for example as a stuck pipe 10. In
practice the jar of the present invention can be
operated on or through an operating string S
through which tensile strain can be applied. In
the particular case illustrated in the drawings
the string S is shown as a tubular string, say for
example, a string of drill pipe, or the like. -How-
ever, it will be apparent from the following de-

.scription that the string may be a mere. cable

or line. -

In practice the jar of the present invention
may: be joined or coupled to the object to be
jarred through any suitable connection or cou-
pling. It is customary to couple & jar to a siuck
object through a device known as a fishing tool
and in the drawings I have illustrated the jar
coupled to the stuck pipé (8 by means of a typical
fishing tool T. The tool T illustrated is of a iype
generally controlled through rotation, this type

‘of tool being practical for use when the operating

string S is a string of pipe through which rota-
tion can be imparted to the tool T. It will be ap-
parent that should a line or cable be used as the
string S the tool T or coupling between the jar
and stuck object 10 will be one that doés not re~
quire rotation for operation or setting,
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fhe jar embodying the present invention in-
volves, generally, a hammer mechanism X, a con-
trol means Y for the hammer mechanism, and ad-
justing means Z operable to vary the action of
the control means.

In general, the hammer mechanism X involves
two telescopically related seciions, one a shell A,
the other a mandrel B. The shell and mandrel
have striking parts, for instance, the shell is pro-
vided with a hammer head i1 while the mandrel
is provided with an anvil part 2. The hammer
sections A and B are related or coupled to form a
unitary tool that is sturdy and rigid in construc-
tion and in the particular case illustrated the
mandrel B depends from the shell section and is
provided with a coupling part i3 by which con-
nection is made with the fishing tool T. The
upper end of the shell section A is provided wich
a coupling 14 by which connection is made with
the lower end of the operating string 8.

The control means Y for the hammer mecha-
nism is a releasable latch or lock mechanism act-
ing between sections A and B and normally releas-
ably latching the hammer sections cocked or in
position where the hammer-head i1 is spaced
from the anvil B and releasable upon application
of predetermined tension to the tool to free the
hammer mechanism so that the head (1 strikes
the anvil 12,

The control means in the preferred form illus-
trated in the drawings involves, generally, a lock
element E and a keeper F, and it furcher includes
engaging means for the elements E and F nor-
mally yieldingly maintaining the elements E and

P in the locked or engaged position. In accord- &

ance with the present invention the engaging
means of the control is a torsional means involv-
ing one or more resilient elements acting under
torsional strain. In the form of the invention
illustrated the engaging means involves two
torsional or resilient elements in the form of
stems, there being a stem H coupling the lock
element E with the mandrel so that these parts
are spaced apart longitudinally of the tool and
have longitudinal strain communicated from one
to the other, and a stem J coupling the keeper
element with the ghell A so the keeper is posi-
tioned to cooperate with the lock element. In the
form of construection illustrated the lock element
E is integral with the stem H while the keeper
F is integral with stem J.

The adjusting means for the laich mechanism
above referred to is operable to vary the strain
or torque established in the engaging means, and
more specifically it is operable to vary the torque
set up in the stems H and J. In the form of the
‘invention illusirated the means Z includes one
or more holders {5 carried by the shell A and
engaging the mandrel B holding the shell and

.mandrel against relative rotation with the stems.

H and J under the desired torque, while the shell
and mandrel are free to reciprocate relative to
each other.

In the particular form of the invention illus-
trated a construction is shown that may be op-
erated to strike downwardly as well as upwardly,
and a spring L is incorporated in the mechanism
to normally yieldingly hold the shell and mandrel
in the unactuated position shown in Fig. 2. When
a spring L is incorporated, as is shown in the
drawings, the mechanism may further include
a wash pipe M.

The shell A of the hammer mechanism is the
outer element of the hammer mechanism and
involves, generally; an elongate tubular body-20,

10

20

25

30

F1S)

50

55

60

65

70

76

4

the coupler {4 at the upper end of the body 20
and the head I1 at the lower end of the body 20.
The body 20 is provided intermediate its ends with
an internal stem support 21 and with a bore 22
extending into it from its upper end and termi-
nating at the support 21 and with a bore 23 ex-
tending into it from its lower end and terminat-
ing at the support 2i. The bore 22 is such as to
slidably receive the keeper element F and the
stem J on which the keeper occurs while the
bore 23 is such as to slidably receive the anvil
12 on mandre] section B.

The coupler 4 is shown threaded to the upper
end of the body 20 confining parts of the control
means and also ihe spring L within the mecha-
nism and carrying the wash pipe M when such
pipe is employed. The coupler i4 serves pri-
marily as a suitable or convenient means of con-
nection between the body 28 and the string S and
in practice may vary widely in form, type and
construction, depending upon the particular op-
erating string to be coupled with the jar.

The head {1 at the lower end of the body 20
is a striker head having an upper striking face
30 at its upper end and a lower striking face 81
at its lower end. 'The upper striking face 30 is
opposed to the anvil i2 and engages the anvil
when the jar is operated from the position shown
in Fig. 2 to that shown in Fig. 3. The lower
striking face 31 is provided when the jar is con-
structed to strike downwardly, and is operable
from the position shown in Fig. 2 to a position
where it strikes the top 33 of the coupler 13 of
the mandrel B. In the particular case illustrated
the head (1 is shown threaded to the lower end of
the body 28.

The mandrel B is the inner element of the ham-
mer mechanism and is characterized by an elon-
gate shank 34 entering the lower end portion of
the body 20 through the striker head 1f. The
shank terminates at its upper end in the anvil
{2 which is in the nature of an enlargement on
the upper end of the shank 34, the anvil being
formed with a lower face 35 that cooperates with
the face 306 of the striker head. The coupler 13
of the mandrel B is joined, for instance screw
threaded, to the lower end of the shank 34, and
depends therefrom to make connection with the
fishing tool T. In practice the coupler {3 may
be varied as desired to accommodate the par-
ticular tool T required to engage the stuck ob-
jeet 10.

The control means Y is formed of parts or
elements separate from the sections of the hani-
mer mechanism and assembled within the ham-
mer mechanism preferably in the upper end por-
tion thereof. The lock element E of the con-
trol means Y involves or is made up of one or
more lugs 40 on a suitable support 41. The sup-
port 41 shown in the drawings is a tubular part
in the nature of a continuation or extension of
the torque stem H, it being preferred that the
support 41 be integral with the stem H in which
case it may be considered a part or portion
thereof. - The lugs 40 are provided on or project
from the exterior of the support 4f and in the
preferred arrangement they are longitudinally
spaced in a row at one side of the support 41. In
practice the number, form and construction of
the lugs may vary as circumstances require. In
the case shown the lugs are integral with the
support 41 so the stem H, support 41 and lugs
40 form a single integral or continuous unit
that may be considered as one part of the mecha~
nism. S
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The keeper element F of the control means is,
in the case illustrated, an elongate tubular part
in the nature of a continuation or extension of
the stem J and when thus formed it may be con-
sidered as a unit with stem J. The keeper is
characterized by recesses 43 that receive the lugs
40 and by a channel 44 that receives the lugs
when they are disengaged from the recesses. In
the particular case illusirated the recesses are
shown formed in the keeper from the inner wall
45 thereof, and the channel 44 is shown extend-
ing lengthwise of the keeper with the several
recesses communicating with the single channel.
‘When the control means is located in the body 20
of the hammer mechanism as shown throughout
the drawings the keeper P is slidably supported
in the bore 22 of the body 20 while the support
41 is slidably supported within the keeper F, all
as clearly illustrated in Pig. 4 of the drawings.

The lugs 40 of the lug element are normally
engaged in the recesses 43 of the keeper, the lugs
and recesses being related so that they tend to
become disengaged upon longitudinal force be-
ing applied to the control means tending to move
the lug element in one direction and the keeper
in the other direction. In the particular case
illustrated the lug element being anchored to
the mandrel, which in turn is anchored to the
lodged part {0, will normally remain stationary
while upward strain communicated from the
string S to the keeper F' through the body 28,
support 21, and the stem J tends to move the
keeper P up, relative to the lug element.

In the construction illustrated the lower walls
46 of the recesses engage the lower walls 471 of
the lugs and these engaged or cooperating walls
are. inclined or pitched, as shown in the draw-
ings, so that when upward strain is applied to
the keeper F force is set up tending to move the
lugs out.of the recesses. This forece or tend-
ency for the lugs to be disengaged from the re-
cesses is resisted by the torque set up in or main-
tained in the stems H and J. It will be apparent
that if sufficient longitudinal strain is applied
to the keeper the resulting force will be sufficient
to-overcome the torque in the stems H and J,
with the result that the lugs move out of the
recesses 43 and enter the channel 44, where-
upon-the lug and keeper elements of the control
means are released to move freely relative to
each other longitudinally of the mechanism.

The torsional elements or stems H and J ex-
tend longitudinally of the tool and are slidably
engaged one within the other, the stem H being
slidable within the stem J.

The stem J which is the outermost stem is
tubular in form and is joined or coupled ‘to the
keeper F as hereinabove described. The stem J
extends a substantial distance within the body
20, and its lower end is engaged with the sup-
port 21 in the body 20. The stem J is fitted in

the bore 22 with working clearance while its

lower end B3 rests on or bears against the upper
end of support 2{. The fit of the stem J in the
‘bore, 22 allows the stem to shift longitudinally

' . in the.bore and to turn therein. In accordance

with .the form of the invention under consider-
ation the stem J is keyed to the support 21 so
that the lower end .of the stem is held against
rotation relative to the body 20. The engage-
ment or connection between the stem J and the
support 21 is preferably such as to allow. the
support 21 to move downward relative to the
stem when it is desired to move the striker head

A1.into engagement with the coupler 13.. In the -
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construction illustrated a plurality of ~longi-
tudinally disposed circumferentially spaced. lugs
51 depend from the stem J and are slidably en-
gaged in. guideways. or key slots 52 in the sup-
port 21.

The stem H is the inner stem of the control
means and.is preferably a tubular part slidably
engaged in the stem J. In the preferred form
of the invention the lower end of the stem H is
joined or coupled at the upper end of the man-
drel B, in faet, it is preferably integrally -joined
thereto while the support 41 of Iug element E'is
preferably an integral continuation of the up-
per end of the stem as hereinabove described.

With the lower end of the stem J coupled to
the body 29 at the coupler 2{ against rotation
relative to the body, and with the lower end of
stem H coupled to the upper end of the man-
drel B against rotation relative thereto, and with
the contrel Y coupling the upper ends of the
stems, as above described, it will be apparent
that relative rotation between the two sections of
the hammer mechanism, that is, between the
sections A and B, will twist or set up torsional
strain in the stems H and J.

It is preferred to construct the stems H and J
so that some deflection occurs in both of the
stems. In fact, the structure may be made such
that about equal deflection occurs in the two
stems.

The adjusting means Z acts fo set the lower
end portion of the stems H and J against rela-
tive rotation and will hold them against rela-
tive rotation when they have been rotated to a
position establishing them under the desired
torsional strain. When the stemg H and J are
related to the shell and mandrel sections of the
hammer mechanism, as above described, it is
preferred to apply the means Z to or incorpo-
rate it in the lower end portion of the hammer
mechanism, for instance at the point where the
mandrel extends through the striker head of the
shell section.

In the particular case illustrated the means
Z is shown as involving a plurality of circum-
ferentially spaced holders {5 which are members
threaded into radial openings 68 in the striker

- head and having inner ends 6{ which extend into
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longitudinal slots 62 in the exterior of the man-
drel shank 34, When this form of adjusting
means is employed it is a siraple matter to ro-
tate the mandrel section B of the hammer mech-~
anism relative to the shell section A until the
desired torsional strains have been set up in
the stems H and J, whereupon the holders (5
are installed so that their ends 8! enter the lon-
gitudinal channels 62 in the shank of the man-
drel. The mechanism is then set with a fixed or
predetermined torque in the stems H and J and
yet the hammer sections are free to move longi- -
tudinally relative to each other.

When it is desired to form the mechanism so
that it can be operated to strike downwardly
provision is made for moving the shell section A
down from the normal position shown in Fig, 1
to a position where the lower face 2! of the
striker {1 engages the top face 33 of coupler (3
of mandrel B, To gain such relative movement
of the hammer sections the stem support 21 is
located in body 29 far enough above the anvil
i2 to allow the stem support to move downward
or toward the anvil without striking it before
the striker 11 engages the coupler 13. The slid~
ing engagement provided between the stem J
and its support 21 allows the support 21 to move
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away from the stem J when a downward blow is
struck.

In the form of the mechanism illustrated the
spring L is located in the upper end portion of
body 28 between the coupler (4 in the upper ends
of the stems H and J. The spring normally yield-
ingly maintains the parts in the positions shown
in Fig. 2 and is such as to compress enough to
allow the striker head to move downwardly into
engagement with the coupler i3.

Whien a spring L is incorporated in the mecha-
nism it.is desirable to employ a wash pipe to
prevent foreign matter from lodging in the spring.
In the drawings I have shown a wash pipe M
carried by the coupler 14 and extending down-
wardly through the spring L and into the inner
stem H so that circulating fluid that may be in-
troduced through the tool will pass thereto with-
out reaching the spring L.

From the foregoing description it will be ap-
parent how, through my present construction, the
iug element and keeper of the control means Y
may be desighed and proportioned o release upon
the application of force tending to move the
keeper and lug element relative to each other
longitudinally of the tool. It further will be
apparent that torque set up and maintained in
the stems H and J will normally yieldingly hold
the lugs of the lug element in cooperative en-
gagement with the recesses of the keeper and
when the lugs are thus engaged in the keeper the
control means holds the hammer sections A and
B in the unactuated position shown in Fig. 2.

To actuate the jar in order to strike an up-
ward blow, upward strain is applied through the
operating string tending to move the hammer
section A up relative to the section B. Such
movement is prevented or resisted by the control
means due to the engagement of the lugs in the
recesses of the keeper. When a sufficient up-
ward strain is thus exerted the toraue of the
stems H and J, maintaining the lugs in the re-
cesses, is overcome and the lugs move out of
the recesses and enter the channel 44. When
this occurs the control means is released, freeing
the two sections of the hammer mechanism so
that the section A moves freely upward relative
to the mandrel section B, allowing the head 1{
to strike the anvil {2. It is to be understcod that
the several lugs and recesses are so related as
to cause the several lugs to simnultaneously leave
their respective recesses.

When the desired blow has been struck the
section A is lowered relative to the section B
with the result that the lugs are moved through
the channel 44 until they come opposite the re-
cesses. When the lugs come opposite the reces-
ses they immediately enter the recesses through

the torsional action of the stems H and J, ready- .

ing the tool for another operation. Through the
construction of the present invention the de-
sired torque is set up in the stems H and J
through the setting of the means Z, as herein-
above described, and that toraue will be main-
tained in the tool itself requiring no additional
operation or manipulation of the tool through
the operating string or any other medium.

Having described only a typical preferred form
and application of my inventionr, I do not wish
to be limited or restricted to the specific details
herein set forth, but wish to reserve to myself any
variations or modifications that may appear to
those skilled in the art and fall within the scope
of the following claims;
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Having described my invention, I claim!

1. A jar of the character described including,
a tubular body having a striking head at its lower
end, an internal stem support above the head and
a coupler at its upper end, a mandrel-entering
the body through the head and carrying an anvil
at its upper end between the head and support
and having a coupler below the head, a tubular
outer torgue stem in the body slidably keyed to
the support to reciprocate relative thereto and
projecting freely upward therefrom, an inner
tubular torque stem in the outer torque stem and
anchored to the upper end of the mandrel and
projecting freely upward therefrom, latch mem-
bers carried by the upper ends of the stems and
having cooperating inclined latch surfaces, and
a releasable holder slidably coupling the head and
mandrel with torsional strain in the torque stems.

2. A jar of the character described including,
a tubular body having a striking head at its lower
end, an internal stem support spaced above the
head and a coupler at its upper end, a mandrel
entering the body through the head and carrying
an anvil at its upper end between the head and
support and having a coupler below the head, a
tubular outer torque stem in the body slidably
keyed to the support to reciprocate relative there-
to and projecting freely upward therefrom, an
inner tubular torque stem in the outer torque
stem and anchored to the upper end of the man-
drel and projecting freely upward therefrom,
latch members carried by the upper ends of the
stems and having cooperating inclined latch sur-
faces, a spring under compression between the
coupler at the upper end of the body and the
latch member carried by the outer torque stem,
and a releasable holder slidably coupling the head
and mandrel with torsional strain in the torque
stems.

3. A jar of the character described including,
a tubular body having a striking head at its
lower end, an internal stem support above the
head and a coupler at its upper end, a mandrel
entering the body through the head and carrying
an anvil on its upper end between the head and
support and having a coupler below the head, a
tubular cuter torque stem in the body slidably
keyed to the support to reciprocate relative there-
to and projecting freely upward therefrom, an
inner tubular torque stem in the outer torque
stem and anchored to the upper end of the man-
drel, latch members carried by the upper ends of
the stemg and having cooperating inclined latch
surfaces, a spring under compression between the
coupler at the upper end of the body and the
latch member carried by the outer torque stem,
a wash pipe depending from the coupler at the
upper end of the body through the spring and into
the inner torque stem, and a releasable holder
slidably coupling the head and mandrel with
torsional strain in the torgue stems.

4, A well jar for use between a fishing tool and
an operating string including, two relatively mov-
able hammer sections with cooperating hammer
faces, one including a tubular body portion and
the other a mandrel within said body portion, and
a control means coupled with the hammer sec-
tions and normally releasably holding the ham-
mer sections in an unactuated position where the
hammer faces are apart and including, cooperat-
ing latch members shiftable relative to each other
and disengaged by tension communicated from
the hammer sections, and elements connecting
the latch members and hammer sections, one of
said elements being an elongate tubular forque
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member within said body portion and: surround-
ing the mandrel, the said torque memnber being
held at one end and being otherwise free and
normally yieldingly holkiing one of the latch mem-
bers engaged with the other latch member.-

5. A well jar for use between a fishing teol and
an operating string including, two relatively mov-
able hammer sections with cooperating hammer
faces, one including a tubular bedy portion and
the other a mandrel within said body portion,
and control means coupled with the hammer sec-
tions. and normally releasably hclding the ham-
mer- sections in an unactuated position where
the hammer faces are apart and including, coop-
erating latch members and. parts connecting the
latch members and hammer sections, the latch
members being shiftable relative to each -other
and disengaged by force exerted longitudinally of
the jar and communicated from the hammer
sections through said parts, the part joined to
one of the latch members being carried by the
mandrel, and the other of said parts being an
elongate tubular torque member within said body
portion and surrounding the mandrel, said torque
member being held at one end and carrying the
other latch member and normally ' yieldingly
holding the latch members engaged with each
other, and means operable to vary the action of
the forque member and thereby effect presetting
of the jar.

6. A well jar for use between a fishing tool and
an operating string including, two relatively mov-
able hammer sections with r‘ooperatmg hammer
faces, one including a tubular body portion and
the other a mandrel within said body portion,
and :control means normally releasably holding
the hammer sections in an unactuated position
where the said faces are apart and including, co-
operating latch members shiftable relative to each
other and parts connecting the latch members
and hammer sections, the latch members being
disengaged by force exerted longitudinally of the
jar and communicated from the hammer sections
to the latch members through said parts, one of
said parts being an extension of the mandrel and
carrying one of the latch members, and the other
of said parts being an elongate tubular torque
member within the body portion and surro unding
the mandrel and anchored atone end only where

it is secured to-said body portion, said torque 50

member carrying the other latch member and
normally yieldingly holding the latch members
engaged.

7. A well jar for use between a fishing tool and
an operating string including, two relatively mov-
able hammer sections with cooperating hammer
faces, one including a tubular body portion and
the other a mandrel within said hody portion, and
control means normally releasably holding the
hammer sections in an unactuated position where
the said faces are apart and including, cooperat-
ing latch members shiftable relative to each other
and disengaged by force exerted longitudinally of
the jar, and two elongate tubular torque members
communicating longitudinal force in the jar, the
torque members being located within the body
portion and each having a latch member there-
on and being anchored to one of the hammer
sections, said torque members normally yielding-
1y holding the latch members in Iatching engage~
ment.

8. A well jar for use hetween a fishing tool and
an operating string including, two relatively mov-
able hammer sections with cooperating hammer
faces, one including a tubular body portion and
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the other a mandrel within said body portion, and
control means normally releasably holding the
hammer sections in an unactuated position where
the said faces are apart and including, cooperat-
ing latch members shiftable relative to each other
and disengaged by force exerted longitudinally
of the jar, and two elongate tubular torque mem-
bers communicating longitudinal force in the jar,
the torque members being located one within the
other -and both within the said body portion, each
torque member having a latch member fixed
thereon and being anchored at one end to a
hammer section, the torque members being nor-
mally under torsional strain in opposite direc-
tions. urging the latch members to latching en-
gagement.

9. A well jar for use between a fishing tool and
an operating string including, two relatively mov-
able hammer sections with cooperating hammer
faces, one including a iubular body portion and
the other a mandrel within said body portion,
latch members adapted to rotate relative to each
other and having cooperating inclined faces, and
telescopically - related tubular torque -members
having free end portions, the latch members be-
ing fixed on said free end portions. of the torque
members, one torque member having an anchored
end secured to the body portion and the other
torque member having an ahchored end secured
to the mandrel, the torque members being under
torsional strain in opposite directions yieldingly
holding - the latch members in cooperative en-
gagement with the hammer faces apart.

10. A well jar for use between a fishing tool and
an operating string including, two relatively mov-
able hammer sections with cooperating hammer
faces, one including-a tubular body portion and
the other a mandrel within said body portion,
latch members adapted to rotate relative to each
other and having cooperating inclined faces, two
elongate tubular telescopically related torque
members anchored to the hammer sections and
each having one of the latch members located
thereon as a part thereof, the torque members
being under torsional strain in opposite directions
yieldingly holding the latch members in coopera-
tive engagement with the hammer faces apart,
and means operable to preset one of the torque
members relative to its supporting hammer sec-
tion -to predetermine the force with which the
latch members are engaged.

11." A well jar .operable between a fishing tool

andan operating string including, a hammer

mechanism including hammer gections keyed to-
gether to reciprocate relative to each other, one
including a tubular body portion and the other
a2 mandrel within said body portion, two tele~-
scopically related elongate tubular torque mem-
bers forming an elongate assembly within the
said body portion, cooperating latch elements at
one end of the assembly and rigid with the torque
members where the torque members are free to
turn relative to sach other, the latch elements
releasably coupling the torque members against
relative longitudinal movement, and connections
between the torque membears and the hammer
sections at the other end of the assembly anchor-
ing one of the torque members to one of the
hammer sections against rotation relative there-
to and anchoring the other torque member to the
other hammer section against rotation relative
thereto, one of the connections being variable to
vary torque holding the latch elements engaged.

12. A well jar operable between a fishing tool

53 and an operating string including, a hammer
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mechanism including hammer sections keyed to-
gether to reciprocate relative to each other, one
including a tubular body portion and the other a
mandrel within said body portion, two tele-
scopically related elongate tubular torque mem-
bers forming an elongate assembly within the said
body portion, cooperating latch elements at one
end of the assembly and rigid with the torque
members where both torque members are free to
turn relatively to each other, the latch elements
releasably coupling the torque members against
relative longitudinal movement, and connections
between the torque members and the hammer
sections at the other end of the assembly anchor-
ing the assembly to the hammer mechanism
against rotation of the torque members relative
to the hammer sections, one of the connections
providing free relative movement between the
hammer sections in one direction longitudinally
of the jar from an unactuated position.

13. A well jar operable between a fishing tool
and an operating string including, a hammer
mechanism including relatively movable ham-
mer sections keyed together to reciprocate rela-
tive to each other, one including a tubular body
portion and the other a mandrel within said body
portion, two telescopically related elongate tu-
bular torque members forming an elongate as-
sembly within the said body portion, latch ele-
ments integral with the torque members and re-
leasably coupling the torque members at one end
of the assembly where both torque members are
free, and connections between the other ends of
the torque members and the hammer sections an-
choring the torque members to the hammer mech-
anism so the torque members are there held
against relative rotation, one of the torque mem-
bers being shiftable longitudinally of the hammer
section to which it is anchored allowing free rel-
ative movement between the hammer sections in
one direction longitudinally of the jar from an
unactuated position and the other connection be-
ing variable to vary torque normally holding the
latch elements engaged.

14. A 'well jar operable between a fishing tool
and an operating string including, a hammer
mechanism including relatively movable hammer
sections keyed together to reciprocate relative to
each other, one having a tubular body portion
and the other a mandrel entering the lower end
of said body portion, two telescopically related
tubular torque members forming an elongate as-
sembly within the body portion, latch elements
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integral with the torque members releasably cou-
pling the torque members at the upper end por-
tion of the assembly, and connections between the
lower ends of the torque members and the ham-
mer sections by which the torque members are
then held against relative rotation. )

15. A jar of the character described ineclud-
ing, a tubular body having a striking head at its
lower end, a mandrel entering the body through
the head and carrying an anvil at its upper
end and within the body engageable by the head,
means keying the body and mandrel together
against relative rotation, a tubular torque mem-
ber anchored against rotation in the body at a
point above the anvil and projecting freely up-
ward therefrom, a second torgque member an-
chored against rotation to the upper end of the
mandrel and extending freely upwardly through
the tubular torque member, and cooperating
latch members integral with the upper ends of
the torque members releasably holding the torque
members against relative longitudinal movement.

16. A jar of the character described including,
a tubular body having a striking head at its lower
end, a mandrel entering the body through the
head and carrying an anvil at its upper end and
within the body engageable by the head, a tubu-
lar torque member anchored against rotation in
the body at a point above the anvil and project-
ing freely upward therefrom, a second torque
member anchored against rotation to the upper
end of the mandrel and extending freely up-
wardly through the fubular torque member, tor-
sionally engaged latch members fixed relative to
the upper ends of the torque members releasably
holding the torque members against relative lon-
gitudinal movement, and means coupling the
body and mandrel for reciprocation relative to
each other while holding the torque members
under torsional strain applied to the latch mem-
bers.

ELMO O. LOWE.
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